EREYMAFE $£33% FE3H 2018F6A
206 Journal of Medical Biomechanics, Vol. 33 No.3, Jun. 2018

X EHS:1004-7220(2018)03-0206-06

INEIRIT BRI KT A BT ERTSH

£ /', mExR, #RE
- s BB TR IEERL, B YIAROPIEE, LA 100012; 2. @A PEEZIRE IR . FIAT 210023
3. MRPBEA R AR ERE B OB, st 210029)

WE: BN N E IR e C B BT S, Ak MR R R A B CT 35K
i, T E A v — AR, RAE AO A3 FEIE AR AL I AR B ek, s 9 Rl C RUE YT RTE
DU TR A A, #E ANSYS 15, 0 SRt 9 FhBr st il it 4 7 BROT /AT , 45 H AH R 8. 7 , SR J5 DL SR (E 2R IR 1
RAEB AR SR W FRRRELE, B £, Jeti e )5, 7 100 N B R A 2 A EH T,
FRRS A 187 3 5 LA LA BH AR, FR N R AR AR G b, €2.2.C2.3.C3.2.C3. 3 BB i TR i itk
BHTIE BB T St %‘i/l\ JINTEAT BB ST [ S AR A 2% T C1.1.C1.2 . C1.3 . C2. 1 & C3. 1 #-E47, /e
R BB BR8N IR R C BB T AT AH AT BRITHFSY, M1 4E i T HGE AV L,
A R R TAF St éﬂb/ﬁ%

KR /N s BEEm AT D NEYT AR

FES%ES: R318.01 XEkFRERG: A

DOI; 10. 16156/]. 1004-7220. 2018. 03. 003

Finite Element Analysis on Small Splint for the Treatment of
Intra-Articular Fracture of Distal Radius
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(1. Dr. Luo Youming’s Research Lab, Department of TCM Orthopedics, Aviation General Hospital, Beijing
100012, China; 2. The First Clinical Medical College, Nanjing University of Chinese Medicine, Nanjing 210023 ,
China; 3. Department of Orthopedics & Traumatology, Affiliated Hospital of Nanjing University of Chinese
Medicine, Nanjing 210029, China)

Abstract: Objective To explore the application scope of small splint in the treatment of type-C distal radius frac-
tures. Methods According to CT scan data from the right forearm of a healthy male volunteer, the three-dimen-
sional model of normal distal radius was established. According to AO classification, the fracture line based on
normal model was divided to establish nine kinds of high-order tetrahedral mesh models of the upper forearm with
C-type fracture. Finite element analysis on nine kinds of fracture models was conducted in ANSYS 15. 0 software
to obtain the corresponding stress values, and then the stress distribution contours were generated. Results As
soft tissues of the wrist were thin with more fracture blocks, after the splint was fixed, the stress on the wrist un-
der 100 N maximum physiological axial load was significantly larger compared with that on the other parts, and the
compressive stress was mainly concentrated on the wrist joint. The fixed effect of C2.2, C2.3, C3.2, C3. 3-type
fracture by small splint was relatively poor, as such comminuted fracture would cause too many and too small
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fracture blocks, while the fixed effect of C1.1, C1.2, C1.3, C2.1 and C3. 1-type fracture was better. Conclusions

Through the related finite element study on the treatment of C-type fracture distal radius with small splint, the ap-

plication scope of small splint was preliminarily determined, which could provide some reference for clinical work.

Key words: small splint; distal radius fracture; intra-articular fracture; finite element analysis
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Fig.1 The finite element model of forearm soft tissue and bone
tissue after splint fixation (a) Solid model of the fore-
arm, (b) Finite element mesh model of the forearm,

(¢) Finite element mesh model of the ulna and radius

L2.3 MAAR  (EIEF AR By 0 E
Preko RIEH BN FE—E R (0.5 mm) ,IRKFHE
JER S, 2% AO 3 S RUB T 47 43 B
DI, BeAs A0 p RUE AT B . DA Tmageware 13. 0
S =R R, M 50 stp, A Pro/E 5.0
PEATRERYZE e, 7 AT Ak B B4 B 23 5 AR E
FrHffE 55 9 A C BIFIARL (K 2) .

WIA'A

(a)Cl.1 (b)C1.2 (¢)C1.3
(dc (e)C22 (nC23
(2)C3.1 (h)C32 (i)C33

B2 #Eizin AO 58 C B ST
Fig.2 AO type C3-fracture model of distal radius
2 IR
2.1 BEMBSHEEM
A FROCAR Y B i) FEPEEAR QR B2 B Ok T B

W B A R 250, T AT A% B9 4 R S B0 1 57 A7 BROT
B EBEFRZ — " R 1R IR T
BB RZHC

F1 EEBHRIEGE
Tab.1 Material properties of the model

M v E/MPa
MIARIER 0.30 6.25 x 107
AL 0.49 1.00 x10°
idrigey 0. 30 1.34 x10*
L /NiES 0. 30 1.70 x 103
HITLk 0.35 5.00 x10 "2

2.2 MRmE

Wt stp BT, 75 LA ARY HE AT 04 5T
WRAFL o Ay 30 g Sy 2 Jo i, A0 B 32 3 Ay 8 JB -, S
B 1B NEA 58 B T, B 45 8B4 M KA 45 )
[F 1 YT A R R 1k
2.3 BEIBAZFGERER

BB FIRCB I v 4 A b R T 295, B X\ Y Z
3 ATy I A A A s, H N 0. LU
100 N e R A B At ) 2847 ] J DG 75 el 1) o e, LA
IE E TSN 1 em BEPromfass , LI FLAR 19 K 55
FeFL27 ~28 kPal™! . 7E ANSYS 15.0 tp%f 9 Fh-E4r
Gy BURERYHEAT AT BRIC 20 B, ARAS AR I 0 R N 77, SR
S AAHEZ I 1) 77 XA O 1 i =

3 LINLER

3.1 BIFMAER

MR AO BB, i id ANSYS {45173
J7 303 TR R B B B R L R A
(9 B2 A3 (L35 2) ABRE S 3 A i B o
£2 HABEUHTERBRRARBRKELS

Tab.2 The maximum stress of fracture and soft tissues under load

BInm RREKALRRNJ)/kPa KT 4E R R J1/MPa
Cl.1 92.47 1.568 4
Cl.2 79.92 2.1859
CL3 82.36 2.308 3
C2.1 97.88 3.826 4
€2.2 128.57 4.019 5
€2.3 102. 09 1.295 8
€3.1 80.59 2.1259
3.2 137.83 3.659 3
3.3 98.61 2.407 6
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Fig.3 Stress contour for C-type fracture of distal radius
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