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[ Abstract] Objective To analyze the association between postoperative pulmonary complications (PPCs) and diaphragm function in
the elderly patients undergoing hepatobiliary surgery. Methods Clinical data were collected of 16 elderly patients who underwent hepato-
biliary surgery at the Department of General Surgery of the Second Medical Center of Chinese PLA General Hospital. According to postop-
erative pulmonary complications, they were divided into six patients in the PPCs group (n=6) and non-PPCs group (n=10). Bedside
ultrasound was used to monitor diaphragmatic mobility (DE) on the right side of the patients on the preoperative day 1 and the postopera-
tive day 1, 3, and 7. The two groups were compared in preoperative DE and postoperative minimal DE, ADE, operation time, and surgical
approach. SPSS 23. 0 were used for data analysis and multivariate logistic regression for analysis of the risk factors affecting PPCs.
Receiver operating characteristic (ROC) curves were drawn to evaluate their predictive value for PPCs. Results There was no significant
difference between the two groups in the preoperative DE and surgical approach (P>0.05). Compared with the non-PPCs group, the PPCs
eroup had longer operation time [ (247.500+68.099) vs (162.300+66.111) min], smaller postoperative minimal DE [ (1.071+0.202) vs
(1.414%0.236) cm] and greater ADE [ (0.536+0. 106) vs (0.343+0.139) cm ], the differences being all statistically significant
(P<0.05 for all). Multivariate logistic regression analysis revealed that operation time and minimal postoperative DE were independent
risk factors for PPCs. The area under the ROC curve for predicting PPCs was 0. 825 (95%CI 0. 670-0.980) by operation time and
0. 867 (95%CI 0. 693-0.974) by postoperative minimum DE, and the optimal cut-off points were 210 min and 1. 19¢m ( sensitivity
83.33% wvs 90. 00% ; specificity 80.00% wvs 83.33% ). Conclusion The decline of diaphragm function after operation and prolonged
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operation are risk factors affecting PPCs in the elderly patients undergoing major hepatobiliary surgery. PPCs can be predicted by

monitoring diaphragm function through ultrasound.
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Comparison of baseline data between two groups

Table 1

PPCs group  Non-PPCs group
Item /X
(n=6) (n=10)
71.330£9.352  71.100£6.064  0.061 0.952
6(100.00) 9(90.00) 0.640 0.424
3(50.00) 4(40.00) 0.152  0.69%
23.750£2.745 24.750+2.225 -0.798  0.438

41.000+2.398  40.870+2.219  0.110  0.914

2 P value

Age(years, xts)
Male[ n(%) ]
Smoking[ n(%) ]
BMI(kg/m?, x+s)
ALB(g/L, xs)

PPCs: postoperative pulmonary complications; BMI: body mass index;

ALB: albumin.

2.3 24HBEFAARAERFARELLE
2HBETFATALE, ZFLRITFEX
(P>0.05), 539E PPCs MLt , PPCs 4 & F- AR}
B, 2R AR [ (247.500+68. 099) Fl
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/N DE B/ ADE K, 22 5 B Giit2g s (3 P<
0.05;%%2),
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Table 2 Comparison of diaphragm function between two groups

(mm, x+s)

Preoperative Postoperative
Group n o ADE
DE minimal DE
PPCs 6 1.617+0.232 1.071+£0.202  0.536+0. 106
Non-PPCs 10 1.757+0.317 1.414+0.236  0.343+0. 139
t -0.936 -2.956 2.921
P value 0. 365 0.010 0.011

DE: diaphragmatic excursion; PPCs; postoperative pulmonary complications.

2.5 &M PPCs % E = logistic B34 #7

W R Ty 22 0 M b A B SO I & an R B
6] AR J5 /N DE & ADE /Eh H A& WAL N &R
logistic [FIJH5HT, 45 B & A JG /N DE & F AR B}
[B]JEFZ M PPCs MRS fEfG I, WL 3,

# 3 W@ PPCs B% E X logistic B34
Table 3 Multivariate logistic regression analysis

of influencing factors for PPCs

Ttem B SE Wald P value  OR

-0.018 0.009 3.871 0.049 0.983
Postoperative minimal DE 6.326 3.514 3.241 0.013 558.932
ADE -6.704 4.302 2.429 0.119 0.001

Operation time

PPCs ; postoperative pulmonary complications; DE; diaphragmatic excursion.
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Table 4 Predictive value of each index to PPCs

Ttem Accuracy Sensitivity Specificity Cut-off value Standard error P value
Operation time 0. 825 83.33% 80. 00% 210 min 0.114 0.034
Postoperative minimal DE 0. 867 90. 00% 83.33% 1.19 ¢cm 0. 096 0.017

PPCs: postoperative pulmonary complications; DE: diaphragmatic excursion.
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