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Mechanical study of the application of compression screw nail in the cross-inverted triangular pattern for inter-
nal fixation of femoral neck fracture

WANG Yun-long, WU Wen-jie ,ZOU Fa,HE Yi,GAO Yu,SHENG Hua-jun (Department of Anatomy,Chongqing Medical University,
Chongging 400331, China)

Abstract: Objective To design a cross-inverted triangular pattern to insert compression screw nail for treatment of femoral neck
fracture,and to compare the biomechanics of inserting compression screw nail in cross-inverted triangular pattern and inverted triangular
pattern. Methods A total of 6 adult human specimens were selected , of which 3 males and 3 females were respectively divided into Al,BI,
C1 groups and A2,B2,C2 groups by random number table method. Al and A2 groups were made into subhead femoral neck fracture models,
B1 and B2 groups were made into trans-neck femoral neck fracture models,and C1 and C2 groups were made into basal femoral neck fracture
models. The right femur of each group inserted compression screw nail in the crossed-inverted triangular pattern, and the left femur of each
group inserted compression screw nail in the inverted triangular pattern. The static compression test was performed by an electronic universal
testing machine. The maximum load of the femoral neck and the load of 3.00 mm axial displacement of femoral head were read according to
the pressure-displacement curve drawn in the experiment. Results The maximum load of the femoral neck and the load of 3. 00 mm axial
displacement of femoral head of the left femur were greater than those of the right femur in A1 A2 B1 B2 and C2 groups,while the maximum
load of the femoral neck and the load of 3. 00 mm axial displacement of femoral head of the left femur was smaller than those of the right
femur in C1 group. There was no statistically significant difference in maximum load of the femoral neck and the load of 3. 00 mm axial
displacement of femoral head between Al and A2 groups,B1 and B2 groups,Cl and C2 groups (P >0.05). After K-S test, the maximum
load of the femoral neck and the load of 3.00 mm axial displacement of femoral head were normally distributed (P =0.20) ,and LSD-t test
was conducted for the two load data, the difference was not statistically significant (P =0.235). Conclusion The effect of compression
screw nail in the cross-inverted triangular pattern was the same in male and female, and the stability was better in fixation of subhead and
trans-neck femoral neck fractures. However,its stability in fixation of basal femoral neck fracture is worse than that of the inverted triangular
pattern.
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