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Summary

This study aimed to evaluate the feasibility of shortened acquisition times for **™Tc brain perfusion
SPECT using a triple-detector SPECT system (GCA-9300R; Canon Medical Systems, Tochigi, Japan). The
standard acquisition time was set at 20 min, and comparative evaluations were conducted for shortened
acquisition times of 15, 10, 5, and 2.5 min. The optimal cutoff frequency of the Butterworth filter was
determined for each image with a shortened acquisition time using normalized mean square error (NMSE)
analysis with a Hoffman 3D brain phantom. Using these optimized cutoff frequencies, the contrast values
(%contrast) between gray and white matter were confirmed to be > 90% in all image with shortened
acquisition time compared to the standard image. In visual assessment of the phantom images, the shortened
acquisition time images showed a visually similar uptake pattern to the standard acquisition time images. In
clinical image assessment, images acquired for > 5 minutes were considered sufficient for visual identification
of clinical findings. These findings suggest that “*Te-HMPAO brain perfusion SPECT using a triple-detector
SPECT system can provide images equivalent to those obtained with standard acquisition times, even with
a significant reduction in acquisition time. This approach may be applicable to patients who have difficulty
remaining still for extended periods.
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Basal ganglia level

Fig. 1 ROI placement on the standard time image (20 min). Four ROIs were placed on each of
simulated gray matter and white matter areas in a slice at the basal ganglia level. For the

simulated white matter regions, ROIs were positioned to avoid including the bonded surface

between the acrylic materials.
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Fig. 2 Butterworth filter cutoff frequencies and NMSE values
for the standard time image (20 min) and images
acquired at shortened acquisition times.

Acquisition time [min] 180 20 15 10 5 2.5

Acquired counts [cnts/pix] 217 26.51 19.98 13.38 6.69 3.35
NMSE value - 0.124 0.128 0.130 0.138 0.149
Cutoff frequency [cycles/cm] - 0.65 0.55 0.55 0.50 0.45

Fig. 3. Long time images, and standard time image (20 min) and images acquired at shortened
acquisition times using optimal cutoff frequency values.

Table 1 Mean visual evaluation score by acquisition time in phantom images (three
repeated assessments)

FEf (43)

i 15 10 5 2.5
3.0 3.0 3.0 3.0

B 3.0 3.0 2.7 1.7
C 3.0 3.0 2.0 1.3
S 3.0 3.0 2.6 2.0

XFHE A, B, CIZXAK AT 7, DEERM (1547, 104, 54, 2.547) &
LI, W=7 7 ¥ b AMW§E 3 E#ED & LI L 724 ROFHETH S,
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Table 2 Patients’ characteristics and results.

Pati A E T Iniected d Diagnostic ability of short
AN Clinical diagnosis 8C|Sex | XA Glacer [ICCEC COSC - SPECT findings | acquisition protocol (min)
no. ) no. | (~"Te-) (MBq) -

15 | 10 5 | 25
. Mild hypoperfusion in . .
1 State after left CEA 86 M| 1 |HMPAO 731 the left MCA territory 3 3 2 2
day 10 (e e T nfsion Delayed cerchral
2 o S 49 | M| 2 |HMPAO 780 ischemia due to  |N/A*| 3 2 1
of fasudil hydrochloride and ) m after SAH
PTA for vasospasm) Vasospasim after =
Postoperative state of / - .
5 ruptured cerebral AN, day 6 ol e 3 |HMPAO 470 Negative 3 3 2 1
Postoperative state of .
ruptured cerebral AN, day 12 4 |HMPAO 783 Negative 3 3 2 1
. Perfusion defect at old
4 Symptomatic epilepsy 83| F 5 |HMPAO 730 infarction 3 3 2 2
Postoperative state of - .
ruptured cercbral AN, day 7 | 6 |HMPAO 654 Negative 3 3 2 2
0 Post tive state of 62| M
ostoperative state o - L
ruptured cerebral AN, day 14 7 |HMPAO 654 Negative 3 3 2 2
. Mild hypoperfusion in
6 Left MCA occlusion 69 | M| 8 |HMPAO 671 the lefi MCA territory 3 3 2 1

Abbreviations: M, male; F, female; CEA, carotid endarterectomy; SAH, subarachnoid hemorrhage; VAD, vertebral artery
dissection; IA, intra-arterial; PTA, percutaneous transluminal angioplasty; AN, aneurysm; MCA, middle cerebral artery; N/A¥,

not applicable.
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Acquisition time

20 min

15 min

Slice position

10 min

5 min 2 min 30 sec

Fig. 4 A woman in her 80’s with right hemiplegia and generalized convulsions (height 151 cm, weight
46 kg). Brain perfusion SPECT was performed using 730 MBq of 99mTc-HMPAO for suspected
symptomatic epilepsy. The standard time image(20 min) and reconstructed images with

shortened acquisition times (15 min, 10 min, 5 min, and 2 min 30 s) are shown. The top, middle,

and bottom rows are at the levels of the cerebellum (a), basal ganglia (b), and semi-elliptical

centrum (c), respectively. Image contrast of normal anatomical structures such as the cerebellar

cortex, basal ganglia, hypothalamus, cerebral cortex, and cerebral white matter in images with

shortened acquisition times is almost the same as in the standard time image. A perfusion defect

of the right parietal lobe due to chronic cerebral infarction (arrows in c) can be seen even in

images with shortened acquisition times (c, — ).
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