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Effects of impact parameters on the lung impact injury under closure of glottis in rabbits
WU Qiu—pingl, JIANG Yao—guangz, CHENG Bang—jul, MIN Jia—xjnl (! Department of Thoracic Surgerys Xingiao Hospitak Chongging 400087,
? Center for Trauma and War Injury, Institute of Surgery Research, Daping Hospitak Third Military Medical University, Chongging 400042 China)

Abstract: Objective To study the effects of impact parameters on the lung impact injury under closure of glot-
tis in rabbits. Methods A total of 108 rabbits were divided into two groups: open glottis group and closed glottis
group (n=54 in each group). Rabbits in both groups were impacted with BIM-II Bio-impactor in the right chest
with various driving pressures and compression percentages, resulting in closed thoracic trauma. Results Different
impact conditions caused different degrees of thoracic trauma. Abbreviated injury scmre (AB) of the closed glottis
group was significantly higher than that of the open glottis group (P<Z0.05). Under the same compression percent-
age, no matter what the glottis states were, the bigger the driving pressure was, the more severe of the lung injury,
particularly in the lung lobes. However, under the same driving pressure, the bigger the compression percentage was,
the more severe of the lung injury, especially in the lung hilum. Conclusion The severity and characteristics of in-
juries are closely associated with the impact parameters.
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Tab 1 Groups of experimental animals
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Tab 2 Standards of rabbit blunt chest trauma in different organs
and tisue
Injury score  Lung Chest wall
Miliay hemorrhage Petechine

Fla hemorthage

Hemorrhage> 20% fnoderzte swelling
Hemorthage> 40%5 kevere svelling
Hemorthage> 60%5 huperficial laeration

Deep or extensive laceration or both

AN N R W N =

Spotty hemorrhage

Fracture of one rib

Fracture of two to three rib
Fracture of more than four rib

Extensive fracture flal chest
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Tab 3 Effects of different compress percentage and driving pressure on lmg injury in rabbits

Canpressin R Right g driving pressure (kPa) Left lung, driving pressure (kPa)
percentage (%) 500 800 1100 500 800 1100
15 Open 0. 6740. 52 1. 33+0.82 2.50+0.55 0.33+0.52 0.50 +0.55 1.3340.82
Closure 1.3340. 52 2.33+0.52" 3.5040.55 * 0.83+0.41 1.1740.75 2.3340.52"
30 Open 2. 6740. 52 3. 1740.41 4.33+0.75 1.83+0.75 1.59+0.83 2,98 +0.41
Closure 3.3340. 52 4.1740.75 " 5. 8340.41 2.33+0.52 2.834+0.41 4.020. 52
45 Open 3. 6740, 52 4. 6740.52 5. 50 2.334+0.52 4.17+0.41 5.1740.41
Closure 5.174+0. 52 5.33+0.52" 6. 00 4.33+0.41 4.83+0.41 ° 5.6740.52
Under the identical condition, *. P<<0.05 **. P<{0.0l, ws glottis open
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Fig1 Disorganized pulmonary alveoli with hemorrhage, edema and o .
proteinum edema liquid inside alveolar space (HEX400) .
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Fig2 Swollen microvilli and evacuated laminated bodies (TEM X 10 000) ’ ’
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