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Evaluation of Spatial Uniformity about Resolution and
Sensitivity of a‘fixed focusing type SPECT’

Jaeil Kim*, Jeongjin Lim, Seongwook Cho and Kyeongwoon Noh
Dept. of Nuclear Medicine, Seoul National Univ. Hospital, Seoul, Korea

Purpose At now, there are many kind of dedicated heart SPECT machine in clinical nuclear medicine. Among those, the
fixed focusing type SPECT can make a good quality, quantity image because a detectors of this SPECT arranged
forward a special ROI and didn’t rotate around of body. So, in this paper, we will evaluate a spatial uniformity
about resolution and sensitivity at a same plane of a fixed focusing type SPECT.

Materials and Methods  We used D-SPECT as a fixed focusing type SPECT and Cario MD as a rotated parallel type SPECT to
comparing each other. We injected " Tc(14.8MBg/1cc) to 10 capillary tube (diameter=1mm), and we set those
line sources a tfield of view of each SPECT. And then we acquired SPECT date, we applied are construction by
recommended methods. By using two tomography images, we calculated a full width of half maximum as a
resolution and total counts as a sensitivity, and we compared a CV (coefficientofvariation) values between two
images as a spatial uniformity.

Results  In case of D-SPECT, a CV of resolution and sensitivity are 7.45%, 12.34%. In case of Cario MD , an CV of
resolution and sensitivity are 12.49%, 21.84%

Conclusion  As a results, CV of resolution and sensitivity of a fixed focusing type SPECT is 67.75%, 77.00% higher than
ones of a rotated parallel type SPECT. It means that a fixed focusing type SPECT is more uniformed, because
this new SPECT can reduce a motion blur artifact by rotating detector around body, also all of detector that made
by semiconductor arrange forward a special FOV like heart.
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Table 1. Spatial resolution and sensitivity of ‘fixed focusing
SPECT and ‘rotated parallel SPECT
Spatial resolution

Center Radial Tangential Sensitivity
Fixed focusing
SPECT 9.47 11.32 9.45 195.83
Rotated parallel
SPECT 15.76 16.9 16.47 52.83
T W

Fig. 1. There is a temporal difference between the first frame and
the last frame in rotated SPECT.
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Fig. 2. Direction of each detector is directed to one place at focused
SPECT.
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Fig. 3. D-SPECT has fix 9 detectors that is directed to heart in
gantry.

Phantom studyS- ¢]3}] 217 1.2mm capillary tubeE- A}
85199t} Capillary tube 107} 5 cm SU3t (H2 0=
QX = A17]L, Z} tube of]+="""Tc 14.8 MBg/cc 2] &%=

2 I} (Fig. 4).

Fig. 4. 10—Cap|llary tubes was used as line phantom source with
99
Tc.
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Matrix size : 64x64

Number of projection : 64

Orbit type : non-circular

Time per projection : 20 sec

55



Solsty k= X237 A[1S 2019

Pixel depth : 16bits
Horizontal, vertical scaling : 0.64 cm/pixel

Fig. 5. 10 line source was set at center of field in rotated—parallel
SPECT.
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Acquisition time : 8 min

Protocol : standard

Low dose mode : on
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Fig. 6. 10 line source was set at surface of gantry in fixed—focus
SPECT.
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Fig. 7. After reconstruction, full width half maximum and count of
each 10 line source was calculated.
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Fig. 8. The coefficient of variation means uniformity.
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A 1 Table 3. The count of fixed—focus SPECT is 2.1 times more
uniform than rotated—parallel SPECT in the acquisition
= = o1 = L field of view
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Table 2. The resolution of fixed—focus SPECT is 1.68 times more A A=t sl A 4= ok
uniform than rotated—parallel SPECT in the acquisition 83 e Folwo] AL 1A 244 SPECT &
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RO 1 ) 3 4 5 6 7 8 9 10 ] 3 SPECT Oﬂ H]E‘—H = 2‘1}— 68%, 110% l_-'—f__—7ﬂ %7]—E’] 9»7\—]]:]—

D-SPECT 28157 24132 28552 23349 21461 25130 24164 ne .  nk
CadioMD 9534 5377 9668 10024 8977 8841 944 mc  nk  nk
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