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Abstract ; Objective By comparing biomechanical properties of two-screw rod and three-screw rod for fixing pelvic
fracture, the difference in mechanical effects of different screw rod fixation positions in pelvic minimally invasive
surgery was studied.Methods The mechanical models of pelvis fixed by two-screw rod and three-screw rod were
established, and biomechanical characteristics of the pelvis during standing on both legs, during single-legged
standing on healthy side or affected side, as well as in sitting posture were compared and analyzed by finite
element simulation, and the fixation effect of three-screw rod was verified by clinical experiments.Results Both
fixation methods could restore mechanical transmission of the pelvis. But for three-screw rod fixation, the stress
on both sides of the pelvis was more balanced, and the displacement of the whole body and fracture surface was
also lower during single-legged standing. Conclusions The three-screw rod fixation has an excellent effect in
stability, which is more beneficial for fracture recovery.
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Tab.1 Pelvic material parameters! ']

R PR/ MPa HEL/N
AR R B 6 140 0.3
AGE A A 1 400 0.3
B R 17 000 0.3
=R /NI, 132 0.2

Tk e A R 5 0.45
AR SRR 54 0.4
B AT 208 0.2
AR 12.6 0.2
AREE T Al 46. 48 0.3
HERK 5 B 133 0.2
N BB 46. 48 0.3
HAY 114 000 0.3

2 BREAFIMERIE

T Bk T A AR AL A R DA
BRI von Mises W 7 5467 # 73 A1 55 SCHR DN 5 {6 %)
LU B IEAS LR A 5P, TR R SRR ST T
I I 2 A A WA 43 A R R EOR ], HL 2 24
HERRAR G | AL R D)3 K A AL, A B D) 8
DXl ) e e, B K J1°A 10,9 MPa,, i ) 322
HEE TR AR O T AL 8 B A B LU T o
(LN GBI LR = N IR B AP N=/ N L D DVAPA K 9
MRS, feJ 0L A% 38 28 W 55 1 | Bk i B A B Atk
(LA 1 (a) ], IEH B ASUSR S5 ST B A 5% 53
A [RIREZe A PEANTARARL, G v B2 B Ak B 2 3% B R B
RAOEFEH 56.3 wm, B FEALE LLARE A e 2 )
WAL N W Z AR W 1(b) ], A
A A ) 2 A 3 R e, ) RS AT G NAR AR
BRFAE , BT HE ST AR A 1

3 ARESTERNFEST
T AR 3 AT R N E A RSOR AR S0l



EREMHE £3I37H F28 2022%4A
252 Journal of Medical Biomechanics, Vol. 37 No.2, Apr. 2022

AL#/mm

T 1]
§§32233858883

(a) BiA (b) fr#
E1 WEEITEEBZNAE5MBNH

Fig.1 Stress and displacement distribution of normal pelvis during

standing on both legs (a) Stress, (b) Displacement
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Tab.2 Stress of each point during standing on both legs

HAfY . MPa
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1 1.62 1.58 1.63 1.56

2 2.31 2.01 2.12 1. 80

3 5.82 5.74 5.68 5.53

4 0.16 0.06 0.13 0.06
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Fig.2 Stress and displacement distributions during single-legged
standing (a) Healthy leg side, (b) Affected leg side
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Tab.3 Stress of each point on the healthy side during single-legged standing (Y . MPa
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Fig.3 Reference points of left displacement ( a) Lateral

pelvis, (b)Inside of pelvis
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Tab.4 Stress of each point in sitting posture FAf , MPa
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Fig.4 Stress and displacement distributions in sitting posture

(a) Stress, (b) Displacement
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Fig.5 Case of internal fixation with four screws rod
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