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Abstract

BACKGROUND: Maxillary Le Fort | osteotomy is the most common method to correct the upper jaw deformity and abnormal position. Traditional model
surgery is difficult to accurately implement the operation plan in the operation. In recent years, 3D-printed digital guides have been widely used in orthognathic

surgery.

OBJECTIVE: To discuss the application efficacy of improved digital guide in the precise localization for maxillary Le Fort | osteotomy.

METHODS: Twenty patients with maxillary hypoplasia who underwent Le Fort | osteotomy were enrolled. All the patients underwent preoperative cranial-
maxillofacial CT scanning, and the CT data were imported into Mimics 20.0 software to establish a digital model, and the surgical virtual design was carried
out. At the same time, the digital osteotomy guide, repositioning guide and occlusal guide were designed and printed, and these three guides were combined
to perform the maxillary osteotomy and repositioning. One week after the operation, the cranial-maxillofacial CT was reviewed and the design scheme was

verified.

RESULTS AND CONCLUSION: The absolute value of the median distance deviation between the simulated maxillary position and the actual postoperative
position was less than 1 mm. The absolute value of the median angle deviation in the occlusal plane was less than 1°. In the analysis of image fusion deviation,
root mean square value was (0.789+0.275) mm, whose mean was less than 1 mm. These findings indicate that the combined application of digital guides in

maxillary Le Fort | osteotomy is safe, convenient and accurate.

Key words: digital guide; maxillary; Le Fort | osteotomy; 3D printing; occlusal positioning
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Table 1 | Material characteristics of digital guides

T H BN TR =g PN

K FINEIT R (RYI) BIRAR TR A EETT 23 R A 7

FERARES  BEEMAE 20190299 5 [E iy E v 20153462157

M AT GO g ¥4 GB/T13810-2007 [HZlEAHA Kl

iiE=s XO1A( b aE #H T4k ), YL0.6-11.1, YL0.6-12.1, MAO02-1.5
X01B( _E i 8 AL 4R ),
X04B( KL AR E AL TR )

I MAIE IERAMRFFA T TR AT S/ P E A

AR BN AR

oL FIUCE RS A 5 ) RO E A, CRI IR B Y [ ORIE B T B R AL R
EEME K L E A RAL

1.5 F%

1.5.1 EHLFARE PrA ANk B RTI4TNl )= CT
14 (Siemens A w], fE[E, RFHM M. 512x512, [k
120 kV, HLJR: 150 mA, FHIH)ZE 0.5 mm), #dE DL DICOM
#% 755 A\ Mimics Medical 20.0(Materialise, Leuven, Belgium)
R, HEAT LI = 4 R A, 7 3D B AR |
HEAT LAUE LeFort T R H TR R

1.5.2 K E A A BTk 2 3D AT ED 4 b i i A
B 505 I E 7 4 7 5O\ 3-matic Medical 12.0 (x64)
(Materialise, Leuven, Belgium) & fff, %1t H $ w4k F 4
BBE SR EAUE AL SR G E AL AR . BARTT
O% 74k b aE s SR AR LA A B A X
B, AR S T U BT H AR IR AR X, AR TR R
[ EREAE G B RER T, AimE s 2 5RALiL%, JFumE
BB REE ST QBT FATE B AL IR R
NPV = 25 Y 8% T A P o kel = 1 e Sl 1 | P =



AR 2R 10 P I 0 2% IR AR X3, AR 8] B &5 B SO 207 25
BUH TR, TR AUE B R OB & FRK
ih: AR E R EAUE 5 AR B R S 8 B R E R
AT G AL R BT T AR DL STLRS AR A
FormlabsForm2 3D T EI#/l (Formlabs /A =], £ [HE ), ##4T 3D
FTERHIE, WE 1.

KIE: A 98 b BB BE SR B B b BRI T e AL
SRR A E AL SR K e

1 | HFHETABEE SR, LASBEMASIRIRE SRAIET
Figure 1 | Digital design of maxillary osteotomy guide, maxillary
repositioning guide and occlusal guide
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Figure 2 | Intraoperative application of digital guide
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Table 2 | Definition of landmarks, base planes and occlusal plane in 3D
model
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Figure 3 | Three-dimensional measurement items
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Figure 4 | The 3D model superposition of actual surgery and virtual
surgery
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Table 3 | The distance deviation analysis of maxillary landmarks in actual
surgery and virtual surgery
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Table 4 | The angle deviation analysis of maxillary occlusion plane in
actual surgery and virtual surgery
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Figure 6 | Statistical analysis of maxillary position deviation in actual surgery and virtual surgery
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