https://doi.org/10.7742/jksr.2024.18.2.127

"J. Korean Soc. Radiol., Vol. 18, No. 2, April 2024"

Development of Elbow Joint X-ray Examination Aid

for Medical Imaging Diagnosis

Hyeong-Gyun Kim"

Department of Radiological Science, Gimcheon University

Received: March 18, 2024.

Revised: April 26, 2024.

Accepted: April 30, 2024.

ABSTRACT

The elbow joint is made up of three different bones. X-rays or other radiological exams are commonly used
to diagnose elbow injuries or disorders caused by physical activity and external forces. Previous research on the
elbow joint reported a new examination method that meets the imaging evaluation criteria in the tilt position by
Z-axis elevation of the forearm. Therefore, this study aims to design an optimized instrument and develop an aid
applicable to other upper extremity exams. After completing the 2D drawing and 3D modeling design, the final
design divided into four parts was fabricated with a 3D printer using ABS plastic and assembled. The developed
examination aid consists of a four-stage Z-axis elevation tilt angle function (0°, 5°, 10°, and 15°) and can rotate
and fixate 360° in 1-degree increments. It was designed to withstand a maximum equivalent stress of 56.107 Pa
and a displacement of 1.6548e-5 mm through structural analysis to address loading issues caused by cumulative
frequency of use and physical utilization. In addition to X-ray exams of the elbow joint, the developed aid can
be used for shoulder function tests by rotating the humerus and also be applied to MRI and CT exams as it is
made of non-metallic materials. It will contribute to the accuracy and efficiency of medical imaging diagnosis
through clinical applications of various devices and medical imaging exams in the future.
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II. MATERIAL AND METHODS
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Fig. 1. Schematic diagram of the styrofoam aid for
elbow joint X-ray exams and the overall research
process.
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Table 1. Analysis of 171 elbow joint lateral
examinations pre-surveyed at 3 hospitals [unit; case(%)]

concentric
circles**

59(34.5)
74(43.3)
38(22.2)

evaluation separation*® overlap***

good 45(26.3)
middle 84(49.1)
bad 42(24.6)

76(44.4)
72(42.1)
23(13.5)

II. RESULT
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Fig. 3. The developed aid fabricated by 3D modeling
design using a 3D printer.
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Fig. 4. Z-axis elevator tilt and fixation device using
the developed aid.

Fig. 5. Quality inspection of Z-axis elevator tilt using
the angle scale and protractor on the front of the aid.
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Fig. 6. Structural analysis conditions and results of the
developed aid.
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Fig. 7. MRI and simple X-ray exam using the
developed aid’s rotation function.
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