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Study on 3D Printer Producing of Assistive Devices for Vertical Incidence of
Law Method
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Abstract The Law method is observing the temporal bone, There are two types of methods: the double angle method,
which manipulates the center ray angle of the tube twice, and the single angle method, which manipulates once. The
purpose is to increase the reproducibility of the image by making vertical incidence by making an assistive device using

a 3D printer. Two assistive devices with a wedge-shaped 8.5 X 10 X 2.3 cm, an inclined surface of 7.5 cm, and an in-
clination angle of 15° were fabricated. Assistive devices can be combined with each other in the form of grooves, and
PLA (Poly lactic Acid) is used as a material, In the first experiment, 10 examiners operated the tube 15° in the caudad
direction and 15° in the anterior direction, and measured it with a protractor to conduct a reproducibility experiment,
Second, two examiners acquired vertically incidence images using the existing law method and assistive devices, and

measured the distance between each measurement point to evaluate the reproducibility,. The tube center ray angle re-
producibility experiment was not statistically significant, but the angle difference was up to 9° between examiners, The re-
producibility experiment of radiographic images was not statistically significant with the conventional method, and the
method using an assistive device was statistically significant, Therefore, regardless of skill level, an image capable of se-
curing reproducibility, which is the advantage of vertical incidence, could be obtained,
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Table 1, Setting value of 3D printer,

ltems Value

Layer Height 0.2 mm

Nozzle Size 0.8 mm(AA 0.8 core)
Infill density 15%
Infill pattern Triangles

72 Z2ZE]AH(Poly Lactic Acid; PLA)ARE ALE
3o TPU 95A I E (Ultimaker, Netherlands)S
ARgStg o ARe] WEE 124 g/em’] i),

2) BV AF

Solidworks(Premium2017, Solidworks, USA)7|EX 2

JI5E ARESto] dAEE o, SRtolA =] CURA
(4.7, Ultimker, Netherlands)2 7}2 8.5 cm, A2 10 cm,
9] 2.3 cm, BIH 7.5 cm, ZAE 15°9] &7] HeFS AYA
3l B G—codeR WAL AL3lo] 2281t Fig. 1], + 7
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Fig. 1. Specification of
assistive device

Fig. 2, Combination between
assistive devices
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E7Fo] Ag](Focus Film Distance; FFD) : 100 cm, ARk
(Field of View; FOV) : 25 cm X 25 cm &2 AAs%c) dEe-
PBU-60(Kyotokagaku, Japan)2] £ (Serial No, 19H—06)
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Korea)S

(b)
Fig. 3. Measurement of tube rotation angle

(a) Center ray 15° towards caudad
(b) Center ray 15" towards anterior

(a)
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Fig. 4. Image with metal material attached

(a) Tmage of conventional method (b) image using assistive devices

(a) (b)

Fig. 5. Phantom with assistive devices

(a) Front image (b) Back image
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Table 2, Result of tube angle operation reproducibility test (r=30)
Center ray direction Mean+SD Min Max t P
Caudal 15° 15.03+2.37 12° 20° 0.062 0.951
Anterior 15° 14,88°+2.00 11° 19° -0.309 0.760
Table 3, Normality test of conventional method
Experimenter Measuring point p-value
A-B 0.045
A-a 0.200
! A-b 0.000
A-c 0.012
A-B 0.134
A-a 0.017
2 A-b 0.020
A-c 0.169
Table 4, Normality test of method using assistive devices
Experimenter Measuring point p-value
A-B 0.007
A-a 0.033
! A-Db 0.013
A-c 0.066
A-B 0.001
A-a 0.004
2 A-b 0.002
A-c 0.030
Table 5, Statistical value of image reproducibility measurement
Method Measuring point Mean+SD(cm) 4 p-value
A-B 12,18%+0,77 -2.603 0.009
Conventional A 6.970.27 5993 0.000
A-b 7.3140,21 3.726 0.000
A-c 8.2440.28 -0.500 0.000
A-B 9.04%0.13 -0.751 0.452
Assistive devices A-a 8.0110.12 0:319 0750
A-b 6.97+0.13 0.597 0.551
A-c 7.4710.12 0.137 0.8601
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