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Biomechanical study of new type two-head automatic pressure external fixator (TAPEF) for the treatment of in-
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ABSTRACT Objective: To investigate the mechanical characteristics of new type two-head automatic pressure external fix-

tertrochanteric fracture

ator in the view of biomechanics. Methods; Fifteen fresh and humid specimens were selected and divided into experimental
group (5 cases) and control group (10 cases). The control group were respectively applied with DHS (5 cases) and traditional
external fixator (5 cases). In order to compare the different apparatus, the strength, stiffness and twist mechanical function of
femoral intertrochanteric fracture with different device were measured respectively when the specimens were under the pressure
of 0~1 800 N and loading speed 1.4 mn/min. Results: The strength, stiffness, twist mechanical function and maximum en-
durance of femora in the experimental group were obviously superior than that of DHS and traditional external fixator (P<0.05).
Conclusion: Two head automatic new type pressure external fixator can embed more tightly without sliding, also can prevent
the occurrence of coxa vara effectively.
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Fig.1 The photo graph of two head automatic pressure external fixation

(TAPEF)
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Fig.2 The mechanical model of intertrocharteric fracture with TAPEF
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Tab.1 The stiffness of femoral intertrocharteric fracture

with difference devices(x+s)

205 B MIEE EF(N/mm)  ZFHhNIEE EJ(N-M/Deg)
TAP 692.31+48.50 24.87+1.88
DHS 640.57+51.29 20.21+1.63
TEFP 596.03+50.23 18.51£1.51
¥ X R LU AL EF : F=4.64, P<0.05;E): F=19.2, P<0.05

Note ; Compared with control group,EF:F=4.64,P<0.05;E].F=19.2,P<
0.05
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Tab.2 The strength of femoral intertrocharteric fracture with difference devices(x+s)

OS (FMulmy s,
2151 ( :

IS (I 5

A B C D E F
TAP 4.65+0.32 3.94£0.37 3.76+0.26 —7.27+0.48 -4.63+0.32 -2.25+0.19
DHS 4.2420.31 4.1620.36 3.45£0.27 ~7.03+0.49 -3.77+0.34 -1.53+0.12
TEFP 3.79+0.30 3.48+0.39 3.00£0.25 —6.85+0.55 -3.81x0.21 -0.84+0.07

X IR Fgse , AMIIN 55, « F=5.76, P<0.05 ; NI A5, . F=7.41, P<0.05

Note ; Compared with control group,outside ; F=5.76,P<0.05;inside; F=7.41,P<0.05
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Tab.3 The relation between torque and torsion angle using different fixation for femoral intertrocharteric fracture(x+s)

A E)
24 1)
HHE(N-M) 0.5 1.0 1.5 2.0 2.5 Mnmax
TAP 0.49+0.03 1.12+0.06 2.19+0.09 4.1020.12 5.12+0.15 2.51+0.16
DHS 0.62+0.04 1.3520.07 2.70+0.10 5.45+0.13 —_ 2.24+0.10
TEFP 0.78+0.06 1.62+0.09 3.25+0.12 —_ —_ 2.01+0.07

T S HRAL I, F=8.47 P<0.05
Note : Compared with control group, F=8.47,P<0.05
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Tab.4 The comparison of maximum mechanical performance of femoral intertrocharteric fracture with difference fixation

(x+s)
215 W RR# A Ph(N) JE ARZ AT Ps(N) W FRALFL Ab(mm) JEARBIFL As(mm)
TAP 2767+189 2301+178 12.80+1.12 10.62+0.78
DHS 2501201 2008=170 10.7021.01 9.05+0.80
TEFP 2375+198 1 8660.92 9.21x0.92 7.58+0.76

T SR IR LR, F=14.12, P<0.05
Note ; Compared with control group, F=14.12,P<0.05
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