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Development of Supplemental Equipment to Reduce
Movement During Fusion Image Acquisition
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Department of Nuclear Medicine, Inha University Hospital, Incheon, Korea

Purpose: Patients' movement during long image acquisition time for the fusion image of PET-CT (Positron
Emission Tomography-Computed Tomography) results in unconformity, and greatly affects the quality of the
image and diagnosis. The arm support fixtures provided by medical device companies are not manufactured
considering the convenience and safety of the patients; the arm and head movements (horizontal and vertical)
during PET/CT scan cause defects in the brain fundus images and often require retaking. Therefore, this study
aims to develop patient-compensation device that would minimize the head and arm movements during PET/CT
scan, providing comfort and safety, and to reduce retaking. Materials and Methods: From June to July 2012, 20
patients who had no movement-related problems and another 20 patients who had difficulties in raising arms due
to shoulder pain were recruited among the ones who visited nuclear medicine department for PET Torso scan. By
using Patient Holding System (PHS), different range of motion (ROM) in the arm (25°, 27°, 29°, 31°, 33°, 35°)
was applied to find the most comfortable angle and posture. The manufacturing company was investigated for
the permeability of the support material, and the comfort level of applying bands (velcro type) to fix the patient's
head and arms was evaluated. To find out the retake frequency due to movements, the amount of retake cases
pre/post patient-compensation were analyzed using the PET Torso scan data collected between January to
December 2012. Results: Among the patients without movement disorder, 18 answered that PHS and 29° arm
ROM were the most comfortable, and 2 answered 27° and 31°, respectively. Among the patients with shoulder
pain, 15 picked 31° as the most comfortable angle, 2 picked 33°, and 3 picked 35°. For this study, the handle was
manufactured to be adjustable for vertical movements. The material permeability of the patient-compensation
device has been verified, and PHS and the compensation device were band-fixed (velcro type) to prevent device
movements. A furrow was cut for head fixation to minimize the head and neck movements, fixing bands were
attached for the head, wrist, forearm, and upper arm to limit movements. The retake frequency of PET Torso scan
due to patient movements was 11.06% (191 cases/1,808 patients) before using the movement control device, and
2.65% (48 cases/1,732 patients) after using the device; 8.41% of the frequency was reduced. Conclusion: Recent
change and innovation in the medical environment are making expensive medical image scans, and providing
differentiated services for the customers is essential. To secure patient comfort and safety during PET/CT scans,
ergonomic patient-compensation devices need to be provided. Therefore, this study manufactured a patient-
compensation device with vertically adjustable ergonomic ROM according to the patient's body shape and
condition during PET Torso scan. The defects in the basal ganglia images due to arm movements were reduced,
and retaking was decreased. (Korean J Nucl Med Technol 2013;17(2):84-89)
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Fig. 1. Patient compensation device for PET Torso scan.
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Fig. 2. PHS and patient arm angle change.



i
To
_jo
S
>

M7 ®M2z 2013

3) PET Torsofl $HA1547]7 A2 2H45(Fig. 3)

a

anor= 5
© oy
0 | oy

Fig. 3. Making of Patient compensation device.
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Fig. 4-1. Structure of patient compensation device for PET Torso
scan.
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Fig. 4-2. Structure of patient compensation device for Lower ex-
tremity scan.
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Table 1. Patient compensation device angle change according to
patient shoulder condition (N=40)
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25 0 0

27 1 0

29 18 0

31 1 15

33 0 2

35 0
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Table 2. Retaking frequency due to movements before/after using patient compensation device (N=40)

2EU> 201+ A8 A g2EU> 2 MHE =

= g AU MEE A 2I=(%) = g U= MEE A BI=(%)
2012.07 335 42 12.53 2013.01 364 8 2.19
2012.08 366 28 7.65 2013.02 359 10 278
2012.09 374 41 10.96 2013.03 333 13 3.90
2012.10 353 43 12.18 2013.04 338 9 2.66
2012.11 380 37 9.73 2013.05 338 8 2.36

2] 1808 191 10.56 g A 1732 48 2.77
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Fig. 6. Head and neck images defected due to patient arm movements.
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Fig. 7. Images defected due to head and neck movements.

Before

Fig. 8. Images defected due to Lower extremity movements.
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