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Comparison of the finite element analysis and in-vitro
biomechanical analysis in orthognathic surgery

Narissaporn Chaiprakit*,** Siripatra Patchanee*** Kampol Boonsiriseth****
Sorathon Sunthornphornprapa**** Awiruth Klaisiri**,*****

Abstract

In the field of orthognathic surgery, various surgical techniques had been developed for
decades. In order to get a successful outcome, the intensive validation method is necessary to
improve healing process and decrease complication after treatment. Finite element analysis (FEA)
was introduced in oral and maxillofacial surgery to evaluate biomechanical behaviors at osteotomy
site. It also had been reported widely used of FEA for evaluating stress and strain in simulated
virtual models by its simplification and noninvasive to subjects. On the other hands, the in-vitro
biomechanical analysis method could have advantages of plausible and solid values but this method
is required more expense and time consuming. The objective of this review article is to review and
discuss between two methodologies of mechanical analysis in orthognathic surgical behavior of
mandibular osteotomy. This review article is aimed to focus on advantages as well as limitations
between finite element method and in-vitro biomechanical analysis that has been used in area of

orthognathic surgery.
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Table 1. Research articles of FEA in orthognathic surgery.

W\diau ANBULDDY BaWALIT NN999NUULNIUIY Uszifuiduwy
HUUSNRDY il
Strézyk  nyslnsanviivihan - wWisuiisumsiianszgn 3 wan angl,mﬂma%ﬁﬂaa (bicortical)
uazAnz IWALSmuLAzTAnN Mg lunmsndauuuluuan mmimﬁﬂlﬁuﬁoLLioﬁqﬂTums
#2011 wwnluuanmasea WMoIDALBINDRFUAR idnuuuluuanmases
(23) IHANDATUAR LEINDATUAR
Gorashi  luaazn3slnsany  Mimics 17.0 wWisuiiisumsgianszgn 3 wan miﬁmﬁaﬂangl,mumumﬁﬂu
uazaly 7ldmsvinensisd Abaqus mafilsvselunsindaunly (triangular) Ainmabiadewan
72019 @ONWILABST UAZAR Geomagic  UARALVAIDALTAINDANLAR 1 uay 2 Bu
(24) MmN ULan 12,0
maTeaLsIaasURn ANSYS
Hassan luaannsslnsaneii Netfabb  wisuifisunsfianszgn 3 wén msBadedfwanmn 1.7
uazAe  [FnmMaiuensist Rhinoceros mafildlumamdauuuluuan  fadwns Wanuudeused
12018  mpNWIABY UAZAR Solidworks IMBIBALBINDRFLAN inwalunsfanszgnuiinag
(22) munluuanmasea fanuudeusedaaninnsda
LBINDANLAR fafiflwannun 2.0 Jadiuns
uazanjuuulunasfinea 2.0
qafNng
Fujii waz lawalumihais  Mechanical wisuiisusUunuenuiaund  seilovdsinludiofmud
ALY na (midface) 11N Finder 6.2 aavmadlnuandamlassvidoy awsaldwennsaisUuuuany
72017 anosdaanRIme3  OsiriX I ludofiuud AeunAzagmaslnuun
(25) ADUENSUNTHNAR NNNWENLLBNBLITABNAILABS Baalusenivmahnans
vaviiheiifiandu wazmsUszifiuwnnsmidn  weednszauiinds uazidiu
Wowennsaianudeeluns Ysslemilumaidannszuaums
innsuanvinaavsuiy idnfilasadoaniu
MO3INBYA (pterygoid process)
Chabanas luiwnaluwihnau - iauamslFanieasiie  wuhamnsoAnensEes
uazAME MIEARNNLEN #auTunse POINIEYNAIININMIKFR LS
1 2002 3dADNARILADS madaenssuudleanuiiaund  memsld ueassideris
(26) P09n32QN2INTI[NT Twludodmudaaviiafasau
Knoops latalunthnau Dolphin WisusuANN LU DY 15un3n PFEM a2 ProPlan
uazAE ¥MIEEANen  ProPlan  lUsunsnfildidensunums  eaudushlumswennsal
12019 3dmNAILADS CMF WARALULEINTR dlowdedou wazfuusslomily
©@7) PFEM mslidayatudihenoudhiu

MINIAA




2.AuUA.LUAD TR 16 aUUA 1 w.A. 2566

NNeT9T 1 udeiivhmsfnsseudiey
nafianszgn 3 wanmsild lunadasnssuianszgn
wuuluuanmaseausineastdn wuinszideuis
TwludiefwudaansaldiSouifisuanuudeuse
wasnannsfanszgnuaazis wisldwiouiiny
mimﬁauﬁwméumum:@ﬂlﬁ (22-24) VUi
S¥upey Fuji wazAme 1) 2107 (25) Anwiie
uwegluuuanuiadnfivevinailnunndas
(pterygomaxillary dysjunction pattern) Tuszning
myvhimamstaenasausiTvil (Le Fort | osteotomy)
Tuftheifienedy  Fvlduszlominnszidouds
Twludpdudlumsneuwumsidnlasls luna
N3y uenniiu Chabanas wazamz Tl
2002 (26) fldinauaszidoudsWludiefmud
Tumsneununsdasnssuudlzanufindnfizss

n3zgn2n33lng uazanuideaey Knoops uay
Az ul 2019 (27) wudawsaldsedeuis
Tnludodwudlunsyssiuiisifeseulugevin
wazifudeyalumsdeansiugihenausumssnunle
mAenimiinamans ludavdjiinslums
Aaanssnuilaanuindnfvssnszgnaingslng
(in-vitro mechanical analysis in orthognathic
surgery)

nmanaasundinamansluadeiagiu
fualdnmsaeluna 3 Hfdafaenmauuse
YDIMIANINRD (failure load) TOILARZNMINARNDY
Wiatvuanivanuansalinissuuseannisld
Nuzavensslnvaennsunssnm  Teaelifinng
Lﬂﬁauﬁamaqm:@nmmﬂnw‘%am’;zumn%au
vaveduazlaesay




SWU Dent J. Vol.16 No.1 2023

A1519%

2

nszanIINsslng

TR lgnmsinssinedinamansiitigadesiunsdasnssun lwanuAnUnfzas

Table 2 Research articles of biomechanical analysis in orthognathic surgery.
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