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Biomechanical study on the treatment of intertrochanteric fracture of A3.3 type with medial sustainable nail and
proximal femoral anti-rotation nail N/E Shao-bo,Ll Jian-tao ,ZHA O Yan-peng,ZHAO Zhe ,ZHU Bao-zhang ,YAN Yun-
chao ,ZHANG Li-cheng,and TANG Pei-fu*. * Department of Orthopaedics ,the First Medical Center,Chinese PLA General
Hospital , Beijing 100853, China

ABSTRACT Objective: A3 intertrochanteric fracture is an extremely unstable fracture,which is often treated with in-
tramedullary nail , but the implant failure is common due to the posterior medial fragment cannot be reconstructed. A new medi-
al sustainable nail (MSN-II ) which can reconstruct the femoral medial support by sustainable screw was introduced in this
study. The mechanical effect was verified by biomechanical experiment. Methods:The loss medial support model of in-
tertrochanteric fracture (A3) was made by artificial Sawbones model, fixed with MSN—- Il and PFNA- I ,underwent axial
loading and axial failure tests. The axial stiffness,yield load,displacement of head —neck fragment and torsional angle of
fracture site of these nails were recorded and compared for biomechanical differences. The effect of early reconstruction of
medial support with MSN— I was determined. Results:The axial stiffness,yield load,the displacement of head and neck
fragment when the axial load was 1 800 N and torsional angle of the fracture site after the axial failure test of MSN-II were
(22276 £62.46) N/mm, (4 241.71 +847.42) N, (11.51+0.62) mm, (1.71 £0.10)° respectively,while the PFNA — Il was
(184.58+40.59) N/mm, (3 058.76+379.63) N, (16.15+1.36) mm, (2.52+0.26)°respectively. The difference between the two
groups was statistically significant. Conclusion: The axial stiffness of MSN—- II is better than that of PFNA—- I . The MSN- II
can bear more loads when fixed A3.3 intertrochanteric fracture and has greater axial and rotational stability. It is an effective
means to reconstruct the medial support of A3 intertrochanteric fracture.
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Fig.2 Preparation of model and test specimens with A3.3 intertrochanteric fracture 2a. The first cut was used for osteotomy with the aid of the 3D -

printed osteotomy model 2b. The second cut for osteotomy ~ 2¢. Diagram of osteotomy line ~ 2d. Proximal morphology of the femur after osteotomy ~ 2e. Test

specimens assembled from fracture models and intramedullary nails
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Fig.3 Schematic diagram of biomechanical experiment  3a. Test speci-
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I Sk SR 5 B8 0 R A1 3 W s L4 A BE X R ¢ A

TG 50T . P<0.05 Jy 25 528 i it2¢ 75 3L .
2 HFR
2.1 fhmhn#tsm

ity ) I R B 4 R L% 1, MSN=IT 4 iy %t 1] W1
B K (222.76+62.46) N/mm,PFNA- I 2 3 (184.58+
40.59) N/mm , MSN- II 20 (%) 4l 15 K1 8 55 - PFNA- I
2H 5 7F 1 800 N if ,MSN— II 20 it H 3/ s v #% (11.51+
0.62) mm,PFNA - I 40 i 7 % (16.15+1.36) mm,
MSN- T 41/hF PFNA-TT 41,
2.2 iR

Al ey e SRR A R L 1, MSN- I 4 P [ 5
B R 28t AW v A1 A% AR R o B ok
(4 241.71 +847.42)N, (1.71£0.10)° ,PFNA - T 41 2}
(3 058.76+379.63)N . (2.52+0.26)° ,MSN- Il 41 (1 )&
MR # i K F PENA- T 41, %M /N T PFNA-I
ZH . MSN-IURCE i [, BA 5w b % PE6e ;
PFNA- IT 2 BT [ 2 , Prd itk aE 2 .
3 itig
3.1 Rl F A ITIR T PR SR R ZH 5 P

BE N ET B HEAR T A3 BUE 093697 ™, BEN
TR S 2 A3 RIEImiayr+, BRTF L4 —

x1 MARIWENNFHRIERLR (22)

Tab.1 Comparison of biomechanical parameter between two groups of models (xs)

4151 PRAEL i) 0 (N/mm) 1800 N [ {3 % (mm) Ji IR & A (N) FHL 1 (0)
MSN-1I 4 222.76+62.46 11.5120.62 4241.71+847.42 1.71£0.10
PFNA-TI 4 184.58+40.59 16.15+1.36 3058.76£379.63 2.52+0.26
i 2.29 6.21 2.55 5.82
P 0.028 0.001 0.044 0.001
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