P 2021 4 2 HES 34 555 2 ] China J Orthop Trauma, Feb.2021, Vol.34,No.2

- B EHRFHF BT -

Sanders I1 TP FHTARETCBITAY Y 4 BT A
Syp

(b R Bk 2 T PR SR R B L0 WL Tl 315010)

[{#E] B#:4K Sanders [ B3R F B I el 7 BARRA AL FXEH AN FH L, Fix ¥ CTafs
#) 3% B Dicom # 3 #ir X Mimics 21.0 2k 4 & Ansys 15.0 ki # P M SR B = e A TR U S F AR F A 3 UG NX
10.0 2 4 4 4 3% Sanders 4 & 3y 2| 3% B, i )5 & ¥ & 38 14 49 Sanders [1 2 5% B B dr AL AL 5 BE WL 37 B A7 )5 S0 SR 4T
NEEZFARHFIKBTAEXTE TS S aABTEIER, L& 4 KB40 0 ARF LT LARERF F X E TR
BLFH AR RE SRR LA AR S T oA x4 A B AR e R AT AR SRR TR, R B A B R A A
BASHERL, R AEAARFMET B =GR KRB IRERRAEBIL IRATR R F R A5 @
BRAEAZIHNBEEA N, LA E SR G SRET TR ZATRE P, R IERFATE Z G ,2 HIR4T ASRE
GPRXBAREATE2HBATARTLET FITACRBRXTORA LT XN EFSEM AN FEERK, ARG T REL
Bty 2RI

[kgiE] skF; B,

4% S :R35;R683.42

DOI:10.12200/j.issn.1003—-0034.2021.02.008

) ;

H T

T MRS (S IRARS ) #RIRTS (OSID) ; Zd5
Finite element optimization analysis of minimally invasive screw treatment for Sanders type II calcaneal fracture
GUO Zong-hui,YAN Yong-qing, TANG Yin,WANG Jun-jie ,YANG Chang-chun ,and PANG Qing-jiang. Depariment of Or-
thopaedics Centre ,Huamei Hospital , University of Chinese Academy of Sciences ,Ningbo 315010, Zhejiang, China
ABSTRACT Objective:To explore biomechanical characteristics of minimally invasive different screw fixations in treating
Sanders type Il calcaneal fractures. Methods: Dicom data of calcaneus by CT scan were input into Mimics 21.0 software and
Ansys15.0 software to construct three-dimensional finite element digital model of calcaneus ;this model was input into UG NX
10.0 software ,and calcaneus was cut according to Sanders classification to establish Sanders type Il calcaneus model with pos-
terior articular surface collapse ;then simulated minimally invasive screw internal fixation after calcaneal fracture:a screw from
posterior articular surface was used to outside-in fix sustentaculum tali,other 4 screws were used to fix calcaneus by different
methods through calcaneal tuberosity ,and 4 different calcaneal models were obtained. Under the same conditions,4 types of
internal fixation models were loaded respectively,and nonlinear finite element analysis was performed to calculate the stress
distribution of different internal fixation models. Results: Under the same condition of loading,the model 3 had smaller dis-
placement value ,maximum calcaneus displacement value and maximum equivalent stress value of the screw than other three
internal fixation models, and the stress was more dispersed. Conclusion: In minimally invasive screw internal fixation of calca-
neus fracture , after 1 sustentaculum tali screw fixation,2 screws crossed fix posterior articular surface from calcaneal tuberosi-
ty, 2 screws fix parallelly calcaneocuboid joint from calcaneal tuberosity are more suitable for biomechanical requirements , and
could provide basic theory for clinical treatment.
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Tab.1 Elastic property parameter of internal materials of
calcaneal model
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Fig.1

screws were fixed in parallel to posterior articular surface on the upper side,and two screws were

Models obtained with different screw fixation methods after calcaneal fracture 1a. Two

fixed in parallel with ankle joint on the lower side ~ 1b. Two screws were fixed in parallel to posteri-

or articular surface on the upper side,and two screws were cross-fixed to ankle joint on the lower

side 1c. Two screws were cross-fixed to posterior articular surface on the upper side,and two screws were fixed in parallel to ankle joint on the lower side

1d. Two screws were cross-fixed to anterior articular surface on the upper side ,and two screws were cross-fixed to ankle joint on the lower side
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Fig.2 Simulating force of calcaneus on neutral position on three-dimen-

sional model of calcaneus
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Tab.2 Stress and strain condition of different materials of different calcaneal models after loading
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4b. Model 2,

the maximum value of calcaneus displacement is 0.093 649 mm,located on lateral posterior joint and

caneus displacement is 0.093 352 mm,located on the lateral posterolateral surface

sustentaculum tali  4¢. Model 3, the maximum value of calcaneus displacement is 0.091 753 mm,
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