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Experimental study of the effect of different impact parameters on the severi-

ty of blunt chest trauma in rabbits

MIN Jia-xin, ZHU Pei-fang, WANG Zheng-guo, LIU Bao-song, Zhou Ji-hongg WENG Ge-wen (Research Institute of Field

Surgery, Daping Hospital, Third Military Medical Universty, Chongging 400042, China)

Abstract. Objective To study the effect of different impact parameters on the severity of blunt
chest trauma (BCT) in rabbits. Methods The rabbit model of BCT was employed and the different im-

pact parameters were designed to observe their effects on the mortality and the severity of damages of tho-

racic organs. Results The lawer the driving pressure, the morw severe of the wounding condition of the

thoracic ogans. The lamger the impact area was, the more severe of the damages on the chest wall and

lungs. The wounding condition of the heart was not aggravated with the increase of impact area. The im-

pact at the end of a systole resulted in more severe damages on the hearts and that at the end of a diastole

severely injured the large vessels. The mortality was direct crrelated with the driving pressure and the

impact area and it was increased when the impact was inflicted at the end of a diastole. Conclusion

Different impact parameters exert different effects on the injurious conditions of the thoracic organs in

rabbits.
Key words: blunt chest trauma; impact parameter, pulmonaty injury; cardiac injury

. 56% , . )
(Blunt chest trauma, BCT) .
(1 BeT . . BM —1I )
2-4 BCT :
BCT
(396303300 1
(1962—), . s s

. . 1.1 SR shih FaB M5 7 &
20 . : (023)68755156 72, )
; 2000-01-10; : 2000,03-07 (2.46 10.51) ke 3%

1.8~3.5
30 mg/ kg



510 22

’ BIM— H 0 o 1)
; 45 1.4 %itgise
0.5 cm, x?
1.2 LB EH
600~ 1 100 kPa, 12. 56 em®.4. 15 cm’ 2
2
1. 77 em’, s 3.0 em. 2.1 BHEAH YR
1.3 JRIAE AL ) 2 ‘ , ,
) 1) ) N ) 1\2o
1

Tab 1 The effects of different driving pressure on the cardiovascular system after BCT in rabbits

Driving pressure (kPa) Pericardium bleeding RV endocardium bleeding LV endocardium bleeding AO mptire PA mpture
600( n=12) 0 0 0 0 0
7000 n=12) 1(8.3%) 1(8.3%) 2(16.7%) 0 0
800 n=12) 3(25%) 6(50%) 7(58.3%4) 0 0
900C = 12) 4033.3%) * 6(50%4) 8(66. 6%) " 1(8.3%) 1(8.3%)
1 000(n=12) 5(41.7) % 8(66.6%) 8(66. 6%) ** 1(8.3%) 1(8.3%)
1 100(n=12) 6(50%) 10(83.3%) ** 10(83.3%) 168.3%) 3 @5%)*

*, P<0.05, ¥ P<0. 0l vs the 600kPa RV: right ventricle; LV: left ventricle; AO: aorta; PA: pulmonary artery
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Tab 2 The effects of different driving pressure on the thoracic wall and lungs after BCT in rabbits

Lungs Thoracic wall
Driving pressure (kPa)
Congestion Fracture of ribs  Pardoxical breathing  Scatter bleeding Focal bleeding Tearing
600(n=12) 4(33.3%) 000%) 00%) 3(25%) 1(8.3%) 0 (0%)
700(n=12) 12(100%) ** 000%) 0€0%) 2016.7%) % 7058 3%) 00%)
800(n=12) 120100%) ** 4(33.3%) * 00%) 2016.7%) 10(83. 3%) ** 2(16.7%)
900(n=12) 12(100%) ** 8 (66. 6%6) ** 1(8.3%) 000%) 12¢100%) ** 2(16.7%)
1 000(n=12) 12(100%%) ** 10(83. 3%) 5(41.7%) 000%) 12100%) 4(33.3%) %
1 100(n=12) 12(100%) ** 12 (100%) ** 5(6 ) 000%) 12(100%%) 7(58. 3%4) "

¥, P<0.05 %%, p<0.01 w the 600kPa
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Tab 3 Effects of different impact parameters on the mortality after BCT in rabbits

Drivirg pressure(kPa) Impact area( ) Impad time BW (kg)
600 700 800 900 1000 1100 12.56 4.15 1.77 ES ED <2.3 >2.3
Deathes 0 1 2 4 7 8 5 1 2 2 6 13 9
Mor tality 0% 8.3%  16.6% 7 33.3% ™ 583%™ 66 6% 20.8% % 42% 8.3% 5.5% 16.7% % 50% 19.6%

¥, P 0. 05 %% P<0.01 vs the same parameter; Those in the brackets; Mortality; ES: ending of systolics
ED: ending of diastolic; BW: body weight
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