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Experimental study on variation of pressure on fracture point pressed axially by external fixator in vivo
FAN Li", TANG Xirmyu, LI Jiacyuan, HU You-lun, LIU Shi-qing.” Department of Orthopaedics, the
People/s Hospital of Wuhan University, Wuhan 430060, Hubei, China

ABSTRACT Objective: To design the method of measuring pressure on fracture site and quantitatively

analyse the variation of pressure with different axial pressure at different time in vivo. Methods: The model w as

set up to measure t he pressure on fracture point. 27 rabbits were randomly divided into three groups(group A,

B and C) and the axial pressure were 1.5,1,0.5 times of the rabbits weight respectively. The strain voltage

pressure curves’ were calculated and the strain voltage was continually measured for 15 days. The results of

strain voltage were transformed into the pressure on fracture point using the “strain voltage pressure curves”.

Results: The pressure on fracture site in vivo kept declining in 15 days when the bones were pressed axially

with extermal fixators. The surplus pressure on fracture point in vivo after 15 days was 96% ,96% , 98% re

spectively. Conclusion: The strain measurement of external fixator could be used in measuring fracture point

pressure in vivo. The pressure on fracture point in vivo dedined continually by pressing axially with external

fixators. The heavier pressed, the faster declined, and it would be stabilized on fifieenth days.
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Tab. 1 Press strain voltage normality

Volume of pressure( kg) 0. 40 0. 80 1.20 1. 60 2.00 2.40 2.80 3.20

Strain voltage( V, x £s) 0.26£0.04 0.70%0.10 1.20%0.13 1.44%0.16 1.62%0.18 1.76£0.20 1.86%0.22 1.96%0.25

2 15d (x %)
Tab.2 Changes of strain voltage in reverting specified axial pressure in 15 days( x L)

Times Group A Group B Group C
(d) Strain voltage( V) Surplus rate( %) Strain voltage( V) Surplus rate( % ) Stran voltage( V) Surplus rate( % )

1 1.12%0. 17 57 1.11%0. 14 67 1.00%0. 12 85

5 1.60%£0. 22 81 1.39%0. 17 84 1.09%0. 13 92

10 1.87%£0.25 95 1.53%0. 18 92 1. 12%0. 14 95

15 1.96%0.27 99 1.63%0.20 98 1.16%0.14 98

3 15d (x X5)
Tab.3 Changes of axial pressure in reverting specified strain voltage in 15 days( x L)

Times Group A Group B Group C
(d) Pressure( kg) Surplus rate( %) Pressure( kg) Surplus rate( %) Pressure( kg) Surplus rate( %)

1 1.12%0.18 34 1.11%0.15 53 1.00x0. 12 85

5 1.92%0.32 58 1.49%0.20 71 1.09%0. 13 93

10 2.80%0. 35 85 1.76%0.24 84 1.12%0. 14 95

15 3.20%0. 43 96 2.02%0.27 96 1.16X0. 14 98

3 : 15d
[2,3]
;0 5d , 10d , 15 :
(2 95%) : : -
3 ,
(.2 Perren'*
10~ 20 Bm, 1~ 2 ,
s 3~ 4 mm s
s , R Wolff
(2 ) : :

, ) 05~ 1



* 30 - 2006 1 19 1 China J Orthop & Trauma, Jan. 2006, Vol. 19, No. 1

, (14d),
, 1 Lazo Zbiko Wski J, Aguilar F, Mozo F, et al. Bocompression. ] Bone
15d Joint Surg(Am), 1985, 67: 598.
) 7 2 R R .
( ) , 1997, 4(3):217.
’ 3 , :
, 1996, 13(3): 178.
4 Perren SM. Physical and biological aspects of fracture healing with spe
(3] ) cial reference to intermal fixation. Clin Orthop Rel Res, 1979, 138:
> > 175.
[6] 5 R .
2 . ,2002, 15(2): 114.
6 R s .
’ . ,2002, 15(8) : 477-478.
( :2005- 03- 17 : )
. °
WE T, HRAR
( s 457300)
43 ” @ ”» s s 3
s ,3 50
2003 6 -204 5 50 , 4
1 )
50 15 35 28~ 75 s s s
51 2, 3 16 s s s
g 6 ; 8 4 8 s s
2 9
s 5 mm s ,
, 1% 2 ml ) ) , )
9 96 9 9 9
, ) ( ) , , )
) o0 ) )
s 45 s : L5 L2
° ( )7 1.0 mm 3 ) ’
“ 7, ) ; (
2~3 ) ) ) )
3 3d ,

50 s 5d ( :2004- 12- 18 : )



