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Biomechanical study on femoroplasty-augmentation for prevention of osteoporotic hip fractures WU Shao-kun,WU
Yao-jun,GU Zhi-qian ,and YANG Lei. Department of Orthopaedics ,Huamei Hospital ,University of Chinese Academy of Sci-
ence ,Ningbo 315010, Zhejiang , China

ABSTRACT Objective: To explore whether femoral plasty can improve the fracture resistance of osteoporotic femoral speci-
mens and prevent hip fracture,and to compare the difference of mechanical strength changes between two different femoral
plasty methods in osteoporotic femoral specimens, so as to determine the best strengthening area of the plasty. Methods : Eigh-
teen pairs of fresh osteoporotic femur specimens were collected and divided into two groups,A and B,9 pairs in each group.
Nine fresh osteoporotic femur specimens in each group were randomly selected for enhancement,and the corresponding con-
tralateral specimens were used as control group. In group A1l,the enhancement areas were femoral head ,femoral neck ,femoral
trochanter and subtrochanteric region. And in group B1,the enhancement areas were femoral head,femoral neck and femoral
trochanter region. The amount of cement injected into the femoral neck was recorded and the surface temperature of the femoral
neck was measured. All specimens were biomechanically tested under simulated falls. Load-displacement curves,final loads
were recorded. The final energy and stiffness of specimens were calculated. The biomechanical differences between the speci-
mens of the enhancement group and those of the corresponding control group were compared ,and the mechanical changes of
the specimens by two different enhancement methods were compared. Results: Compared with the control group,the ultimate
load and energy of the specimens in the enhanced group increased significantly ,but the stiffness did not change significantly.
There was no significant difference in final load and energy between specimens strengthened by two different methods. Con-
clusion ; Femoral plasty has the advantages of minimally invasive,simple operation and remarkable effect. It can be used as a

new method to prevent osteoporotic hip fracture.
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Fig.1 Radiological appearance of augmented femora Fig.2 Simulating a fall on the greater trochanter,specimens were positioned 15° internally ro-

tated and 10° from the horizontal plane Fig.3 Biomechanical testing set-up with positioning of the femora in the material testing machine
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Fig4 Representative force-versus- displacement plot. Data shown are
yield (¢) and ultimate (d) loads for the femoroplasty specimens,and yield

(a)and ultimate (b) loads for the control specimens
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Tab.1 Comparison of biomechanical results among different groups(x+s)

A5 AR HE S (mm) HA () B#E (g/em’ ) IR (N) B AL (Nm) W JEZ (kN/m)
SRALAL Al 9 95.700+1.622 126.000+2.345 0.660+0.064 3835.2+1234 41.0.£2.4 735.6+36.6
X} R4 A2 9 95.700£1.360"  126.000+2.2332 0.670£0.066°  2971.6x151.1* 19.7£1.7¢ 736.3£32.1°
S L4l Bl 9 95.700+1.346 126.000+1.091 0.670+0.064 3834.2+1934 42.313.1 744.1240.5
X} R 2H B2 9 95.700£1.386"  126.000£0.961°* 0.660£0.073° 2 930.2+244.5"° 21.0£2.3" 744.8+37.6™

S e e, "1=-0.018,P=0.986 ;"1=-1.729 , P=0.122 ;*4=1.387 , P=0.203 ; *1=-45.125 , P=0.000 ; *t=-81.737 , P=0.000 ; “2=0.248 , P=0.810 ; "1=—
0.087,P=0.933;*1=-0.233, P=0.822 ;“1=—1.007 , P=0.344 ;*%=-21.930, P=0.000 ;*"t=-70.516, P=0.000 ;**4=0.166 , P=0.872

Note : Comparison with strength group,*t=-0.018,P=0.986;"=-1.729,P=0.122;“t=1.387,P=0.203 ;*t=-45.125,P=0.000 ; “t=-81.737, P=0.000 ; “’t =
0.248,P=0.810;"1=-0.087,P=0.933 ;*%=-0.233, P=0.822 ;*1=—1.007 , P=0.344 ;%=-21.930, P=0.000 ;"t=-70.516 , P=0.000 ;**4=0.166 , P=0.872
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