EREMAFE $£33% F5H 208F108
Journal of Medical Biomechanics, Vol. 33 No.5, Oct. 2018 423

XE 4S5 :1004-7220(2018)05-0423-06

AR EIE H %3477 Tile C 2B R B
) N R AR L

A #, AmER, MRA', F#HR, IHR', BAEAL, ki
(L. MM BERCEM RS = BEBE A8, WHT B 3252005 2. BaerlishBEBE HOITRY . WHT B2 325000,
3. R R PR, 1R A&, I 200444)

WE: BN WEAREE I ERTARE Ty R, i KaT Rt S%, Ak =4
A BRITT T, HET — MRS O WAL A Tk B S BT AR B A P Al (Tile C AY) |, By 7 R HEL R Stoppa A
1 (anterior pelvic Stoppa approach, ASA) \Fij 7 4 [z A % (anterior pelvic approach, APA) % %5 (1 #% IE B 74 A I
(anterior pelvic ilioinguinal approach, AIA)  AM[E 7€ %2 (anterior pelvic external fixation, AEF)4 Rk [l E , J5 % H
PEAE IRAT [#] 22 (sacroiliac joint screw, SIJS) F1£5 iz 55 #4047 ( posterior tension-band plate, PTP) Wiff 7 i [f % , I FL ¢
Sy BTREALES SORZS B 8 FASRIZH A [ 7718 N AR Von Mises Jif ) WA/ AHOL. SR MEKEE 710 500 N
B, AR N B AL AT AR B RN ) S B BRI AE 10 MPa LR o AR A L J5 7 9 55 K 7 70 Al ASA <
ATA < AEF < APATEARIRIN JJ R, PIIFFE S ASA < ATA < AEF < APA [i7EJ5 75 [ & 24 PTP 20 7E#EHE OG5 4k
A I S5 7 BB RO 1 W /N T SIS 21, HLAE SRS DG 15 R Br Ak 1) e R B A% R I 067 BB L 1L SIS ZH B/
it AREMEEEIE 8 R G kAt A 0y B 2 f5 4 Re 1T 2 ] B EGE , (HR T ASA ATA Y& Y7 RIS 45 19
AW I12E BRPEREEAL T APA R ATA JRY7 1971, PTP BT 5 Jr i i e MEEE L T SIS 7€ o

KGR FH B AW AR

FESSZES: R318.01 XEARERS: A

DOI: 10. 16156/j. 1004-7220. 2018. 05. 007

Comparison of Biomechanical Stability for Tile Type C Unstable
Pelvic Fractures Fixed by Different Approaches

LIU Min', ZHOU Xiaosai', LIU Liangle’, WANG Juncheng', WANG Weiliang',
CAl Chunyuan', ZHANG Dongsheng’

(1. Department of Orthopedics, the Third Affiliated Hospital of Wenzhou Medical University, Ruian 325200,
Zhejiang, China; 2. Radiology Department, Ruian Hospital of Traditional Chinese Medicine, Ruian 325000,
Zhejiang, China; 3. Department of Mechanics, College of Sciences, Shanghai University, Shanghai 200444 ,
China)

Abstract: Objective To compare the biomechanical stability of different fixation methods for unstable pelvic frac-
tures, so as to provide references for clinical treatment. Methods An unstable pelvic fracture model ( Tile C)
with the sacroiliac joint dislocation at one side and the pubic rami fracture was constructed via three-dimensional
finite element method. In the front of the pelvis, the fracture models were fixed with anterior pelvic Stoppa
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approach (ASA) ,subcutaneous anterior pelvic approach (APA) , anterior pelvic ilioinguinal approach (AlA) and
anterior pelvic external fixation ( AEF) ,and the rear was fixed with sacroiliac joint screw ( SIJS) and posterior ten-
sion-band plate (PTP). The Von Mises stress and strain distributions of fracture models fixed by different combi-
nations of fixation approaches were analyzed under simulated standing conditions. Results After the models
were applied with 500 N vertical load, the maximum stresses at the fracture sites were all reduced, which were
smaller than 10 MPa in the front of the pelvis. The maximum stress at the anterior and posterior part of implants in
sequence was ASA < AlA <AEF < APA, and the average displacement under the same stress in sequence was
ASA < AlA < AEF < APA. Meanwhile, the maximum stresses at the sacroiliac joint and the posterior part of im-
plants in PTP group were significant smaller than those in SIJS group, and the maximum total displacement and
vertical displacement in PTP group were also smaller than those in SIJS group. Conclusions Unstable pelvic frac-
tures could be significantly improved when the fracture was fixed by implants in eight combined methods. However,

the overall biomechanical properties of the AIA groups were superior to those of the AEF groups and the APA

groups. The stability of PTP groups in the treatment of posterior injury was better than that of SIJS groups.
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Fig.3 Comparison of Von Mises stresses on the postoperative pelvic models at different locations (a) At the dislocated joint, (b) At the

fracture sites, (c) At the anterior plates, (d) At the posterior plates
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Fig.4 Displacement comparison of the postoperative pelvic models at different locations (a) Total displacement at the dislocated joint,

(b) Total displacement at the fracture sites, (c¢) Y axis displacement at the dislocated joint, (d) Y axis displacement at the fracture sites
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