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Effect of Ni-Ti Shape Memory Alloy Embracing Internal Fixator
on Postoperative Pain, Respiratory Function and Pulmonary Infection
in Patients with Multiple Rib Fractures*

OUYANG Heng, HU Xiao-jian, ZHOU De-cun, REN Gao-fei, SHU Yu-ling, ZHANG Liang
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ABSTRACT Objective: To investigate the clinical effect of Ni-Ti shape memory alloy embracing internal fixator in the treatment of
patients with multiple rib fractures. Methods: A total of 97 patients with multiple rib fractures, who were admitted to Second People's
Hospital of Anhui Province from January 2016 to January 2018 were selected. The patients were divided into control group (n=47) and
study group (n=50) according to the different treatment methods. The control group was treated with the external fixation of the chest
protective plate, and the study group was treated with Ni-Ti shape memory alloy embracing internal fixator. The clinical effects of 7d af-
ter operation were compared between the two groups, the pain and respiratory function were compared between the two groups before op-
eration and 7 d after operation, and the occurrence of postoperative complications were recorded in the two groups. Results: The total ef-
fective rate[92.00% (46/50)] in the study group, which was higher than that[76.60% (36/47)] in the control group (P<0.05). The visual
ana- logue pain scale (VAS) scores in the two groups 7 d after operation were lower than those before operation, and the study group was
lower than the control group (P<0.05). The maximum voluntary ventilation percent (MVV%) 7 d after operation in the two groups was
higher than that before operation, and the study group was higher than the control group (P<0.05). There was no significant difference in
the forced expiratory vital capacity at the 1st second percent (FEV1%) 7 d after operation between the two groups (P>0.05). The total in-
cidence of postoperative complications [8.00% (4/50)] in the study group was lower than that [23.40% (11/47)] in the control group (P<0.
05). Conclusion: Ni-Ti shape memory alloy embracing internal fixator for multiple rib fractures is safe and effective, it can reduce the
postoperative pain and improve the respiratory function of the patients, with higher clinical application value.
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Table 1 Comparison of clinical efficacy 7 d after operation between two groups [n(%)]

Groups Excellent Good Common Bad Total effective rate
Control group(n=47) 18(38.30) 18(38.30) 7(14.89) 4(8.51) 36(76.60)
Study group(n=50) 29(58.00) 17(34.00) 3(6.00) 1(2.00) 46(92.00)
x? 4.398
P 0.036
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Table 2 Comparison of VAS scores before operation and 7 d after operation between two groups(x# s, scores )

VAS
Groups n
Before operation 7 d after operation
Control group 47 7.46x 091 4.52+ 0.21*
Study group 50 7.53+ 0.87 2.03+ 0.26*
t - 0.387 51.689
P - 0.699 0.000

Note: compared with before operation, *P<0.05.

2.3 WHABERB.ARG 7dFERINEE LR
T ZH BB 3 AR HT MVV% FEV1% A T6 2% 5 (P>0.05) ; FiZ

BEARG 7dMVV%E ARG, HAFEA R F X R4 (P<0.
05); Wl HARJG 7 d FEV1%H i 6% 5 (P>0.05) ; .32 3.
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Table 3 Comparison of respiratory function before operation and 7 d after operation between two groups(xz s, %)

MVV% FEV1%
Groups n
Before operation 7 d after operation Before operation 7 d after operation
Control group 47 73.97+ 3.36 81.36+ 4.28%* 80.38+ 3.12 80.84+ 2.17
Study group 50 74.05+ 4.01 90.49+ 3.16* 80.27+ 4.10 80.56% 3.62
t - 0.106 12.002 0.148 0.458
P - 0.916 0.000 0.833 0.648

Note: compared with before operation, *P<0.05.
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Table 4 Postoperative complications in the two groups[n(%)]

Groups Pulmonary infection Thoracic deformity Atelectasis Total incidence
Control group(n=47) 4(8.51) 3(6.38) 4(8.51) 11(23.40)
Study group(n=50) 1(2.00) 1(2.00) 2(4.00) 4(8.00)
x? 4.398
P 0.036
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