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ABSTRACT

Purpose: When performing nuclear medicine examinations, body wraps or plastic supports are used to support and immobilize
the patient's upper extremities to prevent patient safety accidents. However, the existing plastic supports compromised patient
and staff safety, including finger entrapment and falls. Moreover, the body wrap provided by manufacturers compromised image
quality such as upper extremities cutoff during whole body bone scan. Therefore, a new design of body wrap was developed to
improve the issue, and this study aims to evaluate the usability of this medical body wrap. Materials and Methods: To evaluate the
usability of the newly designed medical body wrap, a quality assessment of whole body bone scan images and a user satisfaction
survey were conducted. Adult patients (male:female=129:152, age: 60.3112.4 years, BMI: 24.01+4.2) aged 16 years or older who
underwent a whole body bone scan during two periods: June to July 2022 (before improvement, n=139) and June to July 2023 (after
improvement, n=142) were randomly selected for image quality evaluation. Five radiotechnologists visually evaluated the posterior
view of the whole body bone image, including the left and right elbow (2 points), arm (2 points), whether the hand is extended (2
points), whether the hand is included (2 points), and the number of visible fingers (10 points), with a total of 18 points, which were
converted to 100 points and analyzed for difference before and after improvement using an independent sample t-test. The user
satisfaction questionnaire was evaluated using a 5-point Likert scale among 16 radiotechnologists from three general hospitals who
experienced the new body wrap. Results: The image quality assessment was 82.0%13.8 before the improvement and 89.3£10.1
after the improvement, an average of 7.3 points higher, with a statistically significant difference (t=5.02, p<0.01). The user satisfaction
survey showed an overall satisfaction rating of 4.1£0.8 for ease of use, 3.80.7 for scan preparation time, 3.9£0.7 for patient safety,
3.8%1.2 for scan accuracy, and 4.2+0.7 for recommendation (87.5% questionnaire response rate). Conclusion: The developed body
wrap showed higher image quality and user satisfaction compared to the old method. Considering these results, it is deemed that
the new body wrap may be more useful than existing methods.
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Evaluating the Usability of Medical Body Wrap in Whole Body Bone Scan
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Fig. 1. Medical body fixation devices for whole body bone scan include body wrap (a), plastic supports (b), supports into
gamma camera (c).
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Fig. 2. When using existing plastic supports, issues such as the risk of falling (a), patient safety incident, staff safety
incident (finger entrapment) (b), and decreased work efficiency arise (c). The presence or absence of plastic supports can
lead to problems such as patients being far from the detector, resolution issues, and touch pad errors (d). Using existing
medical body fixation devices, these are instances of whole body bone scans where the upper extremities and hands are
excluded from the field of view (e).
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Fig. 3. Design modification was implemented to accommodate the replacement of existing body wrap and plastic
supports (Design applicant: Asan Foundation, application number: 30-2023-0002998, application date: 2023-01-26).
Following whole body imaging, there is no need to remove the plastic supports for oblique view or SPECT additional
examinations (a). We inserted supports to prevent the patient’s arms from dragging on the table during movement due
to the absence of plastic supports and utilized materials that are easy to disinfect (b).
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Fig. 4. This shows a detailed descriptions of the quality evaluation criteria for whole body bone images conducted in this
study.
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Table 1. Details of the user satisfaction survey.
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Fig. 5. The quality evaluation of the images revealed that the score was 82.0 points before improvement and 89.3 points
after improvement, showing an average increase of 7.3 points. This difference was statistically significant (t=5.02, p<0.01).

Table 2. The quality evaluation results of whole body bone images.

New body wrap Mean+SD t
Before application 82.0+13.8 5.02
After application 89.3+10.1
* p<0.01
Table 3. The results of the analysis of differences by evaluated area.

New body wrap N Mean+SD t
D Lt. elbow Before application 137 0.97+0.17 2.06™
(1 point) After application 142 1.00+0.00
(@ Rt. elbow Before application 137 098 +0.15 0.49
(1 point) After application 142 0.99+0.12
(3 Lt.arm Before application 137 0.93+0.25 1.84™
(1 point) After application 142 0.98+0.14
# Rt. arm Before application 137 0.94+0.24 0.91
(1 point) After application 142 0.96+0.19
(® Open Lt. hand Before application 137 0.83+£0.38 1.33
(1 point) After application 142 0.89+0.32
(©) Open Rt. hand Before application 137 0.77+0.42 333"
(1 point) After application 142 0.92+0.28
(@ Lt. hand Before application 137 0.73+£0.44 3.84
(1 point) After application 142 0.91+0.29
Rt. hand Before application 137 0.70 £0.46 415
(1 point) After application 142 0.89+0.31
(9 Lt. finger. Before application 137 3.99+0.85 3.04"
(5 points) After application 142 428+0.74
Rt. fingers Before application 137 391+0.83 3.88"
(5 points) After application 142 426+0.69

"p<0.01, "p<0.05,""p<0.10
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Fig. 5. These are images comparing whole body bone scans of the same patient before and after the application of the
newly designed medical body wrap. The Lt. arm and Lt. hand are out of FOV (a). The Rt. elbow is out of FOV (b). Both
arms and hands are out of FOV (c). The image quality of these parts improved after applying the new body wrap.

STES 875%3 000 ST, 24} thae] 1 7ska SAS Wt 8, izt 6, 304812 7, 30401 7ol gte
o, Z2sdolalel AL& A7} 8, 1090l 422 712 AHEAHE 6ol it
a

=0 A A3 Ao A ARE T 4.14+0.6%, A H] AIZF 384074, FAF FA 394074, AAF A= 38+
127, AFE 323 424074 0|9, HEEA Q] WEE T = 4.1 +0.87% 0] R THTable 4).
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Table 4. The results of user satisfaction.

AR IS WEL He
AHS H o)A 41+0.6
A} ZH A7 3.8+0.7
ka7 | 39+0.7
AAL RS 3.8+12
AHgF4 42+07
AdbA o TR 41+08
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