EREMAFE $£33% F5H 208F108
Journal of Medical Biomechanics, Vol. 33 No.5, Oct. 2018 435

X E 4S5 :1004-7220(2018)05-0435-07

EERARBEIIMRATERASITIERRTSM

s, g, B A, AR, mEr
(1. gy B TREABE , VT 40 213022; 2. MBI B 7 RS AT AN 6, VI35 4 213000)

WE:BH  FRIBEA RSO E AW, NGB IRy SRR, A R BRIT T R R A
WRET A R 7 2R A AR R T T P AE BRE (interfragmentary strain theory , TFS) RS0 #-Jii i) A 4 A2 Al i 2 5 )
FH Python iEF Xt ABAQUS #AT IR I A& , 4535 A Qa2 i T 4] 43 ) A~ B TR AR 4 TFS B0 B s e s o,
MW@ A LR, &R AFEEBEDTEEA SR /N T A R 28R TAERK X @6 SR
e 5 R [ BRI T, 2 A TAR B — g B, SR T 0 aat A8 A X i MR MR B T 19 17 T S M 5 /N 5 e | i AR R B
ANIE], WP A B 2T R N T 5 A O, L TR K BE AR AR 6 BBET I R T AR A 18 52 i R T 6 B AR Y R e
it A TIRETECGE X T B AR AR AR B N B F 2% 08, I M AR AL (RIE N [ 8 R Ge AR e RS T, b
M b AR ET L, X AR T AR B A e B A T4 S i £

KR H WA B ETRR AR A BRI/

FESZES: R 308.01 XEAPRERD: A

DOI: 10. 16156/j. 1004-7220. 2018. 05. 009

Finite Element Analysis on Bone Healing Under Different
Screw Configurations
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Abstract; Objective To explore the effects of screw configurations on bone healing, so as to provide the basis
for related fracture treatment. Methods The process of bone healing under different screw configurations was
studied by finite element method, and the change in the process of callus growth during healing periods was simu-
lated by interfragmentary strain theory (IFS). The iterative process for renewing callus modulus in every finite el-
ement was conducted by the second-developed ABAQUS based on Python scripting language, thus the process
of fracture healing was simulated. Results The effect from different numbers of screws on bone healing was
smaller than that from different working length of bone plates. On the premise of stable fixation, given the certain
working length of bone plates, the effect from different screw numbers on stress distributions in plates or screws
was relatively small, while the effect from different working length on stress distributions in plates or screws was
relatively large, and the stress distribution in plates was larger than that in screws at different working length.
Conclusions It is necessary to take more consideration on working length of bone plates than the number of
screws when they are under a stable fixed situation, and it is a wise choice to reduce the screw numbers and
choose a suitable working length for bone healing process.
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Tab. 1 Curve parameters of healing rate under different
healing period
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Fig. 1  Schematic diagram of the internal fixation system and

loading (a) Dimension, (b) Loading pattern
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Tab.2 Relationship between axial load and healing period
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Fig.4 Healing rate and strain under different screw configurations

(a) Screws with different numbers, (b) Screws with different working length

WA/

geas

8 12 16

(b) N TAE KB URET 47 =)

(a) Screws with different numbers,

(b) Screws with different

57 T f5e A2 DX I 9 5076 o5 B B A4 Sl B0 B 4K
(9 HLAR T SO A 1 R
i = N126,N1236--- (3)

i

v =%x100%
=y ,

sum

RN, B RS T 2% ~ 109 1K [ P ) T

RO N, BB R 20 B BT B
HRIEAT FROCHI AT 2R AN RRET A 5 i cE
KA (0) LAR IR (£, ) W 4 PR

—a N126(L126
36r N — 1232 )
nl —+-N12346

—v N123456
= T

| --e--
- 24r ' 1456
2. 20 . A
& 16}
12F
8F i
g
NE
O_ 1
0

(a) Healing rate, (b) Maximum strain



i, %, EERAREHE TERGERERTHN
FANG Runxin, et al. Finite Element Analysis on Bone Healing Under Different Screw Configurations 439

Bt T S0 () 1S I, B 1 AR K R R
ST BE AR B ) Ik A X I Y g R R AR
KAV AR A 35 T /DN Bl A Bl AR TR K B Y 1
I, 25 B B o A K B ER A e A AR A FE A W)
W1, B RN R TAE R EEAS
IR i i AE B 5 e B 8, 7E R 5 048 (0
) B B M A A BE 3G £ 2R 0 1S
T A R B 3 TER T 4 i, 3 hn 42 B Al iy T
VR BE (A5 15 90 9 A G T3 T B, SRR T B R
T H I 52 0 e K55 00 A8 8 LR i i A K A A X
() 1y L B 5 A5 B o Ao B A2 e, 36 BB o A K
R TR

Bifl 5 1 i 1 A, G R g P B i 3 v AR
j( PR MR T AR B A A X i i A K T3 ) 2 i A8

AN ABBE TAEK B B3 b 2 30 L Tk 3, PABE
ﬂi/\*ﬁ HARORE AR 1 B2 IR BT
DT A A RAT

PRI, 7655 B ok B A 00, X 425 Al
TAERKEE PR B2 /MY TAE K BE RS IR
UEASE e 04 P [T R 9 A D B L 9 R 1 2 R
AR TAERKE, RS 7E — Y B N 42 5
B AR R H N [ 2R G i R AR W B 25
REAR, BRI, W AR P N [ R e e IS 0, X
FEE R TAER B AT k4

+N1262L126)
——NI2

—+—N12346
105 - - N1234s6
.4 - 3
90} A
R
75+ /N
S \
1 60f

45t

30F

0 éll é II2 llé
AT/
(a) B

B 6 FEEETHETEREERESTHRRNERRA

3.3 BMAIAHER

ANFRETAG R T, SR AR 16 Jl ) i s A

XA S SR AT W, B o i 26 14 PR A A
HEaa Ry, RZamn@aloimeEs B
AN o SEIAR R AR A A RS, SR BT Kk Xt
0 ) e 28 A S SR A N T R AR

XA 2 2R B 5 B R AR A R A 6
A RCRBHALLT B m B R TAR R 2
A RCR

71.2
70.4
o 69.6
=
h 68.8

68.0
N123456 N12346 N1236 N126 L236 L1346 1456
(L126)
BTG

ES FERZBTHETHEMBSER

Fig.5 Haling results of callus under different screw configurations
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