FEEA 2023 4F 3 HE 36 55 3] China ] Orthop Traumatol ,Mar.2023,Vol.36,No.3

-255-

781-783. Chinese.

(5):566-579.

[6] MEIJ,LIUS W,JIA G Y,et al. Finite element analysis of the effect [10] KALHOR M,BECK M,HUFF T W et al. Capsular and pericapsu-
of cannulated screw placement and drilling frequency on femoral lar contributions to acetabular and femoral head perfusion[]].
neck fracture fixation[J ]. Injury,2014,45(12) :2045-2050. J Bone Joint Surg Am,2009,91(2) :409-418.

[7] CHEUNG J T M,ZHANG M,LEUNG A K L, et al. Three-dimen- [11] DOU B,MEI J,WANG Z Y ,et al. Histological observation of the
sional finite element analysis of the foot during standing-a material retinacula of weitbrecht and its clinical significance[]J]. 1JOO,
sensitivity study[J ]. ] Biomech,2005,38(5) :1045-1054. 2018,52(2):202-208.

[8] LIJT,WANGML,LILT,et al. Finite element analysis of different [12] KAMATH V,GUPTA C. Morphological study on distribution of
configurations of fully threaded cannulated screw in the treatment of nutrient foramina in femoral neck in relation to retinacula of weit-
unstable femoral neck fractures[]J]. J Orthop Surg Res,2018,13 brecht with its surgical implications[J]. J Orthop,2022,31:57—-
(1):272. 60.

[9] SAMSAMI S,SABERI S,SADIGHI S,et al. Comparison of three [13] FAWCETT E. Retinacula of weitbrecht. what is their function?

fixation methods for femoral neck fracture in young adults: experi-

mental and numerical investigations[]J ]. ] Med Biol Eng,2015,35

[J].J Anat Physiol , 1895,30(Pt 1) :53-58.
(WcRs 1 91:2022-10-07 A 34« 5 4 )

Pauwels I 7Y { & 208 75 S A 6] P [
T EWEY 12250 0T
FEE L EEA AT EM AL R G

(1 g PE T R2A AR S TR, B 200093 ;2. 19 15 il 45 8 XN R = Be i #L, g
BERRERE VLIR M 226600 ;4. i 32 30 K 2 5 24 BE s B 4 B2 B B R, il 200025)

201299 ; 3.9 4 i

[HE] BM:RKAARFRRNE T &S Pauwels TR R EHREHBEHBROAED N FHIE, ATHETRBELL .
R AT CT B2 % Pauwels AR EH A HAEA, Q1L F IR F B I B LR BHASFIE, BN A4HAB T, PEE
5 $24T (inverted cannulated screw , ICS) ICS+ A M #& \ ik B # & 42 (femoral neck system,FNS) = FNS+ R 48, ) & 5
WA R R F AR AL 2 100N #h & HAT F oy h oA AERR Efeli B, ERICS fo FNS B 2 af A p & ¢
THATE B b ks B FNS 698 5 A & T 1CS; 5 AMARIR IR )5 YL 5 7 3645 2 MMAR, B A % X, ICS 69 3%
g ER T FNS, £ R £ A E LT ,FNS B2 69 R E & T ICS, 5 F sk MAL R A0k, B a4 A £ A0 E W B 2 af
R 3. WA I ARG 1L R T 3 A AL AL 6 R JE 42 ICS A2 AL 64 3% e g E A8 1E FNS A5 A1  ICS B @ A AL 69 7 7 st 4o A5
it FNS 28, 2518 . xF T Pauwels Il & & B 21 B 37 B e B AL A FNS 42 ICS BLof #4569 £ 49 H S i ik ICS+ R M AR A
BTG TR A2 EBCR A EMGENS EAR T b, R L5 WM EER .

(X@i|] mAHAEIH; BB ARLSM; AWK REARL

B4 %S :R687.3; R318.01

DOI:10.12200/j.issn.1003-0034.2023.03.012

FHRHE (%R R 2 ) 5843 (OSID) ; F2
Biomechanical analysis of four internal fixations for Pauwels IIl femoral neck fractures with defects

SU Zhi-hao'?, TAN Hong-li* , XU Zi-huan'?,LI Peng-fei'?,WANG Yong-qin"?,LI Shuang®,NI Ming®* (1. School of Health
Science and Engineering,Shanghai University of Technology ,Shanghai 200093 , China;2. Department of Orthopaedics , Shang-
hai Pudong New Area People’s Hospital ,Shanghai 201299, China;3. Department of Rehabilitation ,Haian Hospital of Tradi-
tional Chinese Medicine in Jiangsu Province ,Haian 226600, Jiangsu ,China;4. Department of Orthopaedics ,Ruijin Hospital
Shanghai Jiaotong University School of Medicine ,Shanghai 200025, China)

ABSTRACT Objective To investigate the biomechanical characteristics of different internal fixations for Pauwels type Il

FEA T E < b T AR T DX 24 38 SR - B B R E (45 . PWXx2020-08 ) ; it T B2 s WA VRS H (455 :21410760200)
Fund program : Emerging Interdisciplinary—Digital Orthopedics Project in Pudong New Area, Shanghai (No.PWXx2020-08 ) ; Shanghai Science
and Technology Commission Hong Kong and Macao Cooperation Project (No.21410760200)

FHIRAVEH i8] E-mail : gendianqing@163.com

Corresponding author:NI Ming  E-mail : gendianqing@163.com



+256 - H A5 2023 4 3 A5 36 555 33 China J Orthop Traumatol ,Mar.2023, Vol.36,No.3

femoral neck fracture with defect,and provide reference for the treatment of femoral neck fracture. Methods Three-dimensional
(3D) finite element models of femoral neck fractures were established based on CT images, including fracture and fracture with
defects. Four internal fixations were simulated ,namely,inverted cannulated screw (ICS),ICS combined with medial buttress
plate , the femoral neck system (FNS) and FNS combined with medial buttress plate. The von Mises stress ,model stiffness and
fracture displacements of fracture models under 2 100 N axial loads were measured and compared. Results When femoral neck
fracture was fixed by ICS and FNS, the peak stress was mainly concentrated on the surface of the screw near the fracture line,
and the peak stress of FNS is higher than that of ICS; When the medial buttress plate was combined,the peak stress was in-
creased and transferred to medial buttress plate , with more obvious of ICS fixation. For the same fracture model , the stiffness of
FNS was higher than that of ICS. Compared with femoral neck fracture with defects,fracture model showed higher stiffness in
the same internal fixation. The use of medial buttress plate increased model stiffness,but ICS increased more than FNS. The
fracture displacement of ICS model exceeded that of FNS. Conclusion For Pauwels type Il femoral neck fracture with defects,
FNS had better biomechanical properties than ICS. ICS combined with medial buttress plate can better enhance fixation stabili-

ty and non-locking plate is recommended. FNS had the capability of shear resistance and needn’t combine with medial buttress

plate.
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Fig.2 Femoral neck fracture fixation model 2a. Fracture model with ICS fixation 2b. Fracture model with ICS+medial buttress plate fixation 2¢. Frac-

ture model with FNS fixation 2d. Fracture model with FNS+medial buttress plate fixation 2e. Fracture defects model with ICS fixation ~ 2f. Fracture

defects model with ICS+medial buttress plate fixation ~2g. Fracture defcets model with FNS fixation = 2h. Fracture defects model with FNS+medial but-

tress plate fixation
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