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Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

The D530c have cadmium zinc telluride(CZT) detectors that are arranged focus on the heart. This structural
characteristic allows for quicker imaging without rotation, but this is sensitive to patient movement and can
affect the test results. The aim of this study is to optimize the image quality by reducing patient movement
during the examination.

We analyzed the patients’ movements, and performed various activities such as provided patient education
about correct breathing techniques and avoiding patient movements, and created breathing correction tools to
minimize patient movement during exam. The 70 patients who underwent myocardial perfusion SPECT with
D530c in November 2016 were categorized as the group before the corrective steps. Another 70 patients who
underwent the procedure with D530c from February 14, 2017 to February 21, 2017 were categorized as the
improvement group. Images acquired during stress and at rest were compared and analyzed by measuring the
durations of heart movements over certain distances (4 mm, 8 mm, 12 mm, or more) noted on the x-, y-, and z-
axes.

After the activities, the durations of heart movements decreased in the images acquired both under stress and
at rest. In particular, there were no large motions greater than 12 mm recorded in the stress images after the
improvement. There was a significant difference (p<0.005) in the 4-mm and 8-mm fluctuations on the X-axis
and the 8-mm fluctuations on the Z axis in the stress images, but there was no significant difference (p>0.005)
in the other stress and rest intervals.

The decrease in the time of motion occurrence due to the 4 mm fluctuation distance that can occur through
breathing can be understood as a result of the breathing being corrected through training and motion prevention
tools. It is expected that the image quality will be improved by reducing the occurrence time according to the
variation distance of 8 mm or 12 mm, which is expected as the actual movement of the patient other than the
breathing.
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Table 1. Information of the group before the corrective steps

Age(years

Total No. Male Female gefyears)
Mean+SD

70 44 26 62.5£11.6

Table 2. Information of the improvement group

Age(years)
Total No. Male Female
Mean+SD
70 45 25 63.2+£10.2
2. AH| =+

Al 23+ SPECT A AR=D530c(General Electric Healthcare,
Israel) 5 ARE-5F 01, oFd| le Al o6} $- 647 stress 2
32 SFAL, 3AI7E Flof] 687t rest S o] Y= &5
3FtHFig. 1). M A13S- 93] cardiac phantomS- ©]-§35}]

AN
a1, AA] stress @} rest 2 A] £ =]+ count rate2} 5 U3 H|
&2 Y'T1 44 kBg/ml2} ' T120 kBg/ml S 7}z Z29)51o] e

Ve BS3IAHHFig. 2).

Fig2. Cardiac phantom was used experiments.
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Fig. 3. Position bins were created.

X-4 Y8 z-12 mm

Fig. 4. The duration of heart movements over certain distances
noted on the x—, y—, and z— axes.

>
o

S~
>
2
=
1o
iid
e

ok

A5 SPECT 2 5 919F 22 thaet fQl o= gix}
o] A Yol WAs o, ol= Ao FAUS st
o] B od Ato]] motion artifactS YA e 4= qlch
5. 951 24 BS

D) B BF 1% LAY A6E T8 SHY 22

7Nl Aoll= oftllienl of = ol 5 OF SE g = A
A oF SJRtof| th 7] sHH A 5= A sl o, Ao
T Aol A& o] £5 8l 750 WA Sl A8 =
Al fo] i & 4= QUi o] & ZAdske] of= FerhEd &
of| = Zeholl = A FAF A2 A 714 252 o2 fl8 A
TS ARSI, HAF ol A S 5SS A
L5 SAPE A g AR A5 (simulation) S AJY ST
(Fig. 5)

2) IAXEE 5T 23U AE 7=

AARE Al 88517] Aol artifact7 | WA E FAAAR S Hof
] GAL 5 &&] 0] Z] rotof Fhtt= A& 7= skl L, &
59 Fa4o] giste] w83l o2 53 &
oJu} 312 TFof| oA EAIH o] WS 4=
Aztste] AL 5 A UYS Has ¢ JEE st

(Fig. 6).

30 ot
by
_}lﬂ
o T
Loto g© fob AN

A )

Fig. 5. Provided patient education about correct breathing
techniques.
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Fig. 7. Created breathing correction tool.

Fig. 8. Breathing correction tool was worn.
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Table 3. Comparison of the durations of heart movements over
certain distances on the X—axis

N=70 distance Group  Mean+SD(sec) t p
Before 159.9+62.5
4mm 320 0.002
After 129.4+19.2
Strees  8mm popre 874150
327 0.002
After 2.4+5.8
12mmol]4;F  Before 0.3£1.6
142  0.16
After 0.0£0.0
Before 168.1+50.2
4mm 128 020
After 157.1+42.3
Before 20.3+28.9
Rest — 8mm 0.57  0.56
After 17.3£33.0
Before 0.6+£2.3
12mmo] At 0.83 0.40
After 0.3+1.4
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Table 4. Comparison of the durations of heart movements over
certain distances on the Y—axis

N=70 distance Group Mean+SD t p
Before 154.1£54.3
4mm 0.16  0.87
After 152.6+60.8
Before 16.7+£31.7
Strees 8mm 122 0.23
After 9.94+35.0
Before 0.4+2.7
12mmo|AF 1.35  0.18
After 0.0+£0.0
4mm Before 178.9+41.4
126 0.21
After 169.5+45.7
Rest 8mm Before 25.7435.4
0.23  0.81
After 24.4+29.7
Before 1.7£5.6
12mmo] A} 0.83 0.72
After 1.4+£3.9
3. 7% &g
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stresso] H|3l] W= WE A olA WAYAIZFO] 7= STt
(Table 5).

Table 5. Comparison of the durations of heart movements over
certain distances on the Z—axis

N=70 distance Group Mean+SD t p
Before 148.0+£82.7
4 mm 1.56 0.12
After 127.0+£76.0
Before 7.6£18.0
Strees 8 mm 2.16 0.033
After 2.6+£7.2
Before 1.0£8.4
12 mmo| A 1.00  0.32
After 0.0+£0.0
Before 172.6+66.8
4 mm 1.57 0.12
After 154.2+72.1
Before 22.8+39.1
Rest 8 mm 1.43  0.15
After 13.7436.3
Before 1.6+6.1
12 mmo| A}t 0.80 043
After 0.9+4.4
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Fig. 9. The dose that was injected the same count rate as that
stress scan.
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Fig. 10. The dose that was injected the same count rate as that
rest scan.
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