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A Study of Orthognathic Surgical Splints Development Using 3D
Convergence Technology
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The objective of this study is to verify the accuracy of performing surgery by developing and experimenting orthognathic
surgical splints using 3D convergence technology. We performed the computation of the movement of the maxilla on the
virtual simulation data for the surgery then designed the surgical splints using 3D CAD. We produced the designed splints
and the test object and experimented on them using a 3D printer (accuracy + 0.025 mm). The subjects were scanned
using an optical scanner (accuracy £ 0.01 mm). We then compared and evaluated the simulated data and their accuracy.
The evaluation results showed that the mean error range was within +0.313/-0.456 mm (average standard deviation 0.106),
which was within the range of +0.5 mm. These splints did not need for a reference point for external measurement to be
set, neither did it need improving of the accuracy nor shortening the operation time. In addition, its advantage is that the
amount of bone removal can be known accurately when the maxilla is repositioned.
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(d) Reposition Mx/Mn  (e) After surgery

Fig. 1 Orthognathic surgery procedures
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Positioning Guide

Fres =

Fig. 7 After simulation of orthognathic surgery

efelafe] % ekt

A% etolat dm@s eRole Fig. 72 Zo] Mx 24| o]
B ol Al AR Qe Hrk. 4 Ageold mae
A8 AT 440 HE ZEE U], 4 5 F A0 w
et u)ssto] 54 Aol e HEHES AFsHe 70| Hrk.

2.3 9171 Hhy
1) A5k 2joks Ak o RS Bl W 2T 4= 9l
A (Pl E)E AAIR
2) Mx 53 A 2 AlE 0142 AY eRldt FUsHA ¥
= Qe AY TholE Blele 23 X (A TtolE)E A

sy,

Fig. 9 Mounting the bite

3) Mx 23 7 A3 of5ol et ol 28 ysta, TAM|
gelute] PAS ] AR 9ot A fele wF
o A @ THol)E At

4) 2 AAIE MxS HIFOR 9133 4 9l AR EAAY
7ol 2yg M.

5) Aagre® 917 B MxE 24 4 9l AX @S0l E)

£ AR

495 0|22 Uit

7) 108] WHE A 5 A7 5 ABEold mule vjEos
Zsto] ©AE PE5Ha, ANOVA Bl BH02 4% wlol
dhet oxE Bk

2.4 HIO|IE &A|

Hlol=9] B4R Fig. 83 231 Fig. 8(a) H7]40] 7% 7ol
Sob dlnieizs sol=sk 23 9 2a) wa, Fig. 8(b) 7)o
ZAAY 7tol=rk 27 W 2a) Hek. vlo]Ex 24 Fig. 9
of o] whgss seh e Ao Holo] Eel] Ha Al
Hofi171& glolo]z o] 1tk

2.5 7 7l0|= A7
75 Fol=e] Fol= ehole S Algelo] o] Mx £t %
v FEsto] A7 9L, Fig 103 Zo] vlo]E shgio] £
F ORG 2AARE AMgslte] Myl TR,
29 T 7Jo|= lelg wet Bt RELS Fig 113} 2,



304 / March 2019

Ao ' >
e by w \“‘.

R
&
7
o

ol Mx #&& 97t w0l Aurks Fto] "ok Mx= 719
Fo R FaEo| FAEoM ZEEIL olF A” 7ol

2.6 AH(Mx) OIS} BAHZ 0/ 42

39 B2ke] A, X, DS X, Y, s FHOZ (O]
2HRadian) S/A171= HRE R(9) A1), R 2(2). R(O) A
(Gt et

1 0 0
R.(O)=| 0cosO-sing (D
0 sind cos@

cosf 0 sind
R(O=] 0 1 0 2)
—sin@0 cos &

cos@—sin 0
sin@ cosd 0 3)
0 0 1

A, 4@, AGByE olgste sX=E(Homogeneous

Table 1 Conversion result

Unit = mm
No X y z X' y' z
1 -1448 -22798 -69736 -15.58 -228.40 -695.77
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Fig. 13 Coordinate after movement
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. Fig. 17 Mounting the positioning guide

Fig. 14 Parallel movement in three-dimensional space
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Fig. 18 Bone plate
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Fig. 24 After orthognathic surgery
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Table 2 Comparative result

Unit=mm
No Average#1(SD) Average#2(SD)
Test#1 +0.289 /-0.494 (0.087) +0.294 /-0.473 (0.087)
Test#2 +0.300 / -0.446 (0.108) +0.300 /-0.488 (0.109)
Test#3 +0.296 / -0.446 (0.086) +0.295 /-0.467 (0.086)
Test#4 +0.299 / -0.447(0.106) +0.300 / -0.447 (0.108)
Test#5 +0.296 /-0.486 (0.087) +0.290 /-0.471 (0.072)
Test#6 +0.362 /-0.428 (0.113) +0.358 /-0.410 (0.114)
Test#7 +0.294 /-0.486 (0.124) +0.269 / -0.461 (0.109)
Test#8 +0.316 /-0.414 (0.116) +0.299 / -0.448 (0.106)
Test#9 +0.297 /-0.460 (0.111) +0.316/-0.497 (0.115)
Test#10  +0.425/-0.442 (0.139) +0.363 /-0.415 (0.139)
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