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An Optimization Method of Measuring Heart Position in
Dynamic Myocardial Perfusion SPECT with a CZT-based

camera

Ji Hye Seong, Dong Hun Lee, Eun Hye Kim and Woo Young Jung
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Cadmium-zinc-telluride (CZT) camera with semiconductor detector is capable of dynamic myocardial
perfusion SPECT for coronary flow reserve (CFR). Image acquisition with the heart positioned within
2 cm in the center of the quality field of view (QFOV) is recommended because the CZT detector based
on focused multi-pinhole collimators and is stationary gantry without rotation. The aim of this study
was to investigate the optimal method for measuring position of the heart within the center of the QFOV
when performing dynamic myocardial perfusion SPECT with the Discovery NM 530c camera.

From June to September 2018, 45 patients were subject to dynamic myocardial perfusion SPECT with
D530c. For accurate heart positioning, the patient's heart was scanned with a mobile ultrasound and
marked at the top of the probe where the mitral valve (MV) was visible in the parasternal long-axis
view (PLAX). And, the marked point on the patient's body matched with the reference point indicated
CZT detector in dynamic stress. The heart was positioned to be in the center of the QFOV in rest. The
coordinates of dynamic stress and rest were compared statistically.

The coordinates of the dynamic stress using mobile ultrasound and those taken of the rest were recorded
for comparative analysis with regard to the position of the couch and analyzed. There were no statistically
significant differences in the coordinates of Table in & out, Table up & down, and Detector in & out
(P > 0.05). The difference in distance between the 2 groups was measured at 0.25 + 1.00, 0.24 £ 0.96
and 0.25 £ 0.82 cm respectively, with no difference greater than 2 cm in all categories.

The position of the heart taken using mobile ultrasound did not differ significantly from that of the center
of the QFOV. Therefore, The use of mobile ultrasound in dynamic stress will help to select the correct
position of the heart, which will be effective in clinical diagnosis by minimizing the image quality
improvement and the patient's exposure to radiation.
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Fig. 1. A: Pinhole collimation strategically positioned to focus on the
quallity field of view (QFOV). B: Image acquisition with the heart
positioned in the center of the QFOV.
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AAF A= GE AF2] Discovery NM 530c¢ (General Electric
Healthcare, Isracl)E ARE3IITHFIg. 2). A2 A& =
A5tz 93t =22 o]F5d 2232l Vscan with Dual
Probe (General Electric Healthcare, Norway)E AM8-5}%Th
(Fig. 3).
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Fig. 2. GE Discovery NM 530c scanner was used for dynamic

myocardial perfusion SPECT.
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Fig. 3. GE Vscan with Dual Probe was used as a tool for measuring
the position of the heart.
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Fig. 4. A: The probe located approximately on the 3° and 4"
intercostal space left parasternal. The probe's index mark is
directed towards the patient's right shoulder. B: The right (RV) and
the left ventricle (LV), as well as the aortic bulb (Ao) and the left
atrium (LA) can be displayed.

PLAX scan.
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Fig. 6. The points marked on the patient's body and the reference
points marked on the D530c detector were matched.
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Fig. 7. A: The patient was performed in the supine position using
adenosine. B: Dynamic images were obtained by through bolus
injection using T?°!. C: The test protocol of this study.

(c) 22.8
e 1|

= ( ‘
= (b) —

\-[ 80.7 . @
1SS

Motion: ) Fast

(a) 50.1 G

—

Fig. 8. The coordinates of Table in & out (a), Table up & down (b)
and Detector in & out (c) shown in the acquisiton monitor are
recorded.
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Table 1. Comparison of coordinates in dynamic stress and rest.

Mean SD Difference

Group (cm) (cm) ¢ Povalue
Dynamic
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