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Effects of lung volume reduction surgery on diaphragmatic biomechanics in emphyse-
matous rabbits

LI Dong-liang, WANG Ru-wen, JIANG Yao-guang, TAN Qun-you, GONG Tai-qian (Thoracic Surgery Center, Institute of Surgery
Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract: Objective To investigate the effects of lung volume reduction surgery (LVRS) on the diaphragmatic
biomechanics in emphysematous rabbits. Methods A total of 40 New Zealand White rabbits were divided into four
groups (n =10 in each group) . Other 30 rabbits were induced into pulmonary emphysema with smok and elastase. The
other 10 served as the normal controls. In the LVRS group, bilateral lung volume reduction was performed in 10 emphy-
sematous rabbits. In the sham operation group, sternotomy was performed in 12 emphysematous rabbits. Twelve emphy-
sematous rabbits in the emphysema group were treated non-operatively. Parameters of diaphragmatic biomechanics were
measured at 16 weeks after operation. Results Tensile strength, the yield strength, and elongation at the rpture of
diaphragm were decreased significanily in the emphysema and sham operation group as compared with those in the nor-
mal control group (P < 0.05), but those parameters at the rupture of diaphragm in the LVRS group were similar to
those in the normal control group and significantly increased as compared with those of the emphysema and sham opera-
tion group (P <0.05). Conclusion LVRS, an effective method to treat pulmonary emphysema, can improve the lung
function by recovering both pulmonary elastic recoil and the mechanical characteristics of the diaphragm.
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Tab 1 Results of diaphragmatic biomechanics in all groups (x = 5)

Control S0 2.76+0.32 2.71+0.21 499,12 +51.47
Non-operation 10° 0.86+0.08%"  0.95+0.04%" 298 47+ 39, 94%*"
Sham operation 9 1,49+ 0.21%  1.0620.08% 242,19 +26,96%"
LVRS 8 2.22+0.28 2.35+0.19 530,15+ 54,44

%: P<0.05, ws control; &; P<0.05, us LVRS
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