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Establishment and assessment of a rabbit model of disruptive injury of the sciatic nerve

by firearm

CHEN Jianmei', LI Bingfcangl, WANG Jian-min’s ZHANG Liangkchaol (State Key Laboratory of Trauma, Burns and Com-
bined Injury, lDepar[ment 6. “Trauma Center, Institute of Surgery Research, Daping Hospital, Third Military Medical Uni-
versity, Chongging 400042, China)

Abstract: Objective To establish a rabbit model of dismptive injury of the sciatic nerve by firearmm. Methods
A total of 30 adult New Zealand rabbits were randomly divided into 6 groups according to the loaded doses of gun-
powder: 0.20, 0.25, 0.30, 0.35 0.40, and 0.50 g. A 53-type musket was employed to fire a 0. 37 g triangle
fragment at different velocity. The best parameters for the establishment of the animal model were selected according
to the flying characteristics of the fragments, the energy absorption, the disruptive rates of sciatic nerves, the infec-
tion rates, and the death rates. Results The triangle fragment fired at the loaded dose of 0. 30 g gunpowder and at
the velocity of (541. 4126. 5) mk esulted in the distuptive rate of the sciatic newe of above 80%, but no femur
fracture or other severe complications. All of the five animals still suwvived at 15 d after injury. The loaded dose of
gunpowder above 0.35 g and the velocily of more than 600 m k resulted in femur fracture and other severe complica-
tions, leading to high death rate at 15 d after injury. The distuptive rates were less than 40 %) when the loaded dose
of gunpowder was below 0. 30 g and the velocity was under 500 mk. Conclusion An animal model could be suc-
cessfully established by a 0.37 g triangle fragment driven hy 0. 30 g gunpowder at the velocity of (541. 4426, 5) m k
within the shot-distance of 1. 5 m.
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Tab 1 Distribution of the triangle fragments (cm) (n=5)

Doses of Distance of shooting (m)
Group
gunpowder (g) 1.0 1.5 3.0
A 0.20 0. 84+0.07 1. 02+0.08 2.07+0.08
B 0.25 0. 77+0.03 0. 89+0.05 1.92-+0.06
C 0.30 0. 69+0.05 0. 78+0.03 1.85+0.08
D 0.35 0. 62+0.02 0. 71£0.03 1.79+0.04
E 0.40 0. 58+0.02 0. 64+0. 04 1.46+0.10
F 0.50 0. 54+0.02 0. 61+0.03 1.374+0.03
F=16.044 F=3540.64
P=0. 005 P=0.000
*%, p0.0L, vs 3.0
2 (x*+s
Tab2 Velocity and the energy resorption (x =)
Group First Velodty(m/s) End velodty (m/s) Enery resorption (J) ¢
A 412.149.39 233.9+9.4 21.30+1. 12
B 480.5£11.7 267.21+8.6 29.54+2.29
C 541.4+26.5 312.1+16.4 36.10+3. 56
D 613.9 +48.7 347.6 +18.5 47.66+12.11
E 766.6 19. 10 446.7+10.4 71.82+1. 01
F 862.9 +15.7 685.2+12.9 86.80+2. 27
®. F=73.61, P=0.000
3
Tab 3 Doses of gunpowder and severity of injuries
G Entry area Exit area Rates of femur Rates of
srup (an?) (am?) fracture ( %) disruption ( %0)
A 1.0240.06  0.80+0. 15 20 15
B 1.06+0.12  1.4840.14 0 25
C 1.3740.32  2.70+1.48 0 45
D L4740.30 2.77+.68 60 45
E 1.8740.33  6.63+3.33 60 55
F 1L.76+1.22  13.943.91 80 45
F=13.396 F—=41.587 Y2— 12.46
P=0. 000 P=0. 000 P=0.026
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Tab 4 Degrees of injuries at 6 h after injury
A B C D E F
Weshtofnero 5 741018 4.5%+0. 5 596043 7.240.9 93640.35 11.850.%5
musde(g)
Rate of hematoma (%) 20 0 0 60 D 80

¥, F=5.78 P=0.00
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Tab 5 Survival data of rabbits at 15 d after injury 0. 35 g 600 m /S y
Rates of loses of Amount of Rate of . N
Graip body weight(%) * survival (n) infection (%)
A 7.1241.93 5 20 ’ ’ °
B 11.61 £1.78 5 0 N .
C 13.8240.90 5 0 11 , 1 i
D 14.6641.227 2 50
E 16.16+1.39 % 2 50 s
F — 1 100
b b ?
*: F=18.88 P=0.000 , .
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