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FOMERET TR, M3 LEAS I LA, FORL | REMERFER (COPD). ML,
—#% (FEV,/FVC). F R EAARKFBARBILE, ZFHARITFEL (P<0.05), % HZE Logistic =2
SMERET, WRILEMT LR, F¥ 2655, FRAEEKT200min, RATMHH 4 £ (FEV/
FVC < 70%). COPD #o R A& A5 o8 A K%, A% A I BB E Bk 8 R )G K £ PPCs # k 2 E 1o
B#& (P<005), EFELER LA/ A ET>HER, HAERMNEE v=-30646 + 1.565x I G 3
{5+ 1.451 x 4 # +1.230 x F K8 8 +1.216 X FEV,/EVC+1.170 X COPD+0.953 x K i &, 5wk, K A K%
BAEH IR & (ROC curve) odE LR LA 3 PPCs 69 TR MA, &R T@MRA 0869; HALEHLERKETd
PPCs X AR R H TAK AL, 2FA%TFEL (P<0.05), &t MPELEMNE., S8 >65%. FRI
K F 210 min, RATHHAE£E (FEV/FVC <70%). &4 COPD Ao R A 4RiB A K%, 2SR MAs ik
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Construction and validation of a prediction model for postoperative
pulmonary complications undergoing thoracoscopic and
laparoscopic esophagectomy*
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Abstract: Objective To discuss risk factors of postoperative pulmonary complications (PPCs) with

esophageal cancer treated by thoracoscopy and laparoscopy, and construct a risk prediction model to identify high-
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risk patients. Methods A retrospective analysis was performed on 189 patients underwent thoracoscopic and
laparoscopic radical resection of esophageal cancer. Multivariate analysis performed on factors that may affect PPCs,
and constructed risk prediction model. A prospective study was conducted, and 68 patients who underwent
thoracoscopic and laparoscopic radical resection of esophageal cancer from January 2023 to December 2023 were
selected and grouped according to the predictive model, and prospective studies were used to verify the clinical
application value of prediction model for prediction of PPCs. Results In the 189 patients, 53 patients (28.04%)
developed PPCs. The results of univariate analysis showed that the age, smoking history, COPD, tumor location,
FEV /FVC, operation time, and ventilation strategy during operation were statistically significant between the group
with pulmonary complications and the group without pulmonary complications (P <0.05). The results of
multivariate Logistic analysis showed that the tumor location in the mediastinal upper segment, age > 65 years,
operation time longer than 210 minutes, poor lung function before surgery (FEV /FVC < 70%), COPD, and the use
of traditional ventilation strategy during operation were independent risk factors for PPCs in patients (P < 0.05).
According to the results of univariate and multivariate analysis, a prediction model was constructed as ¥ =-3.646 +
1.565 x tumor location + 1.451 x age + 1.230 x operation time + 1.216 x FEV,/FVC + 1.170 x COPD + 0.953 x
ventilation strategy during operation. The receiver operator characteristic curve (ROC curve) was used to verify the
predictive value of the model for PPCs. The area under the ROC curve of the above prediction model for PPCs was
0.869; the PPCs incidence rate in the high-risk group was significantly higher than that in the low-risk group within
7 days after surgery, with a statistically significant difference (P <0.05). Conclusion A tumor in the upper chest,
age of 65 or older, surgery time of more than 210 minutes, poor lung function (FEV /FVC < 70%) before surgery,
COPD, and traditional ventilation strategy are independent risk factors for the occurrence of PPCs in patients
underwent thoracoscopic and laparoscopic radical resection of esophageal cancer. The risk prediction model based
on these factors can accurately predict high-risk patients who are likely to develop PPCs, and has good clinical
application value, which is worth further in-depth research.

Keywords: thoracoscopy-laparoscopy; radical resection of esophageal cancer; pulmonary complications; risk

factors; prediction model; model validation
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Table 1 Univariate analysis affecting the occurrence of PPCs after thoracoscopic and laparoscopic radical resection of
esophageal cancer n (%)
P AE BMI WA
205
Lz i >65 % <65% >24kg/m*> <24 kg/m® = w
Jilif - KR (n = 53) 33(62.26)  20(37.74)  37(69.81)  16(30.19)  11(20.75)  42(79.25)  23(43.40)  30(56.60)
TN RAEA (n = 136)  71(52.21)  65(47.79)  51(37.50)  85(62.50)  35(25.74)  101(72.26) 26(19.12)  110(80.88)
X 1H 1.56 16.00 0.51 11.70
PIH 0.212 0.000 0.474 0.001
, ety NS BRI FAREF ]
o P i P i JE & >210min <210 min
JHliRERH:- & AELL (n = 53) 6(11.32)  47(88.68)  8(15.09)  45(84.91)  7(13.21)  46(86.79)  37(69.81)  16(30.19)
TCMER IR AELH (n = 136) 10(7.35)  126(92.65) 27(19.85)  109(80.15)  24(17.65)  112(82.35)  55(40.44)  81(59.56)
X1E 0.27 0.57 0.55 15.30
PAH 0.607 0.449 0.459 0.000
- NG COPD e B Ao
o (T s 2 0 Hark 1Bt W R B
JitiFR I R AEL (n = 53) 31(58.49) 22(41.51) 25(47.17) 28(52.83) 38(71.70) 15(28.30)
TeliliFR It R AELL (n = 136) 35(25.74) 101(74.26) 21(15.44) 115(84.56) 50(36.76) 86(63.24)
P! 18.01 20.85 18.71
PAH 0.000 0.000 0.000
TNM 4331 S B
4151
T AT 4 TNV 39 Wl P /N RITAIE
JiiB I R AEL (n = 53) 34(64.15) 19(35.85) 37(69.81) 11(20.75) 3(5.66) 2(3.77)
TSI R AREH (n = 136) 101(74.26) 35(25.74) 98(72.06) 23(16.91) 10(7.35) 5(3.68)
X1E 1.19 0.22
PiH 0.167 0.827
LR ASA 32 FEV /FVC
ZH 51
2 7 T 90T 2% MR ANV 2% <70% >70%
Jiti - A hELH (n = 53) 5(9.43) 48(90.57) 42(79.25) 11(20.75) 22(41.51) 31(58.49)
T R AEH (n = 136) 16(11.76) 120(88.24) 116(85.29) 20(14.71) 19(13.97) 117(86.03)
pa! 0.21 1.19 17.03
PiH 0.647 0.167 0.000
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£ 2 ZEZE Logistic @A HMHER
Table 2 Multivariate Logistic regression analysis assignment table

SES T {EL

&Sty <654 =0;265% =1
WA BH=0s02=1

COPD H=0;02=1

iigga &AL MR B =0 Mrh LBt =1
FEV /FVC >70% = 0; < 70% = 1
FARM ] <210 min = 05210 min = 1
AR FRE R PP S = 0; 5508 = 1

* 3 HMMERERERERRIARG L% PPCs % B X Logistic E V343 #7
Table 3 Multivariate Logistic regression analysis of the occurrence of PPCs after thoracoscopic and laparoscopic
radical resection of esophageal cancer

55 B SE Wald *{& P1H OR 95%CI
o -3.646 0.710 26.390 0.000
Jebgea v T W b 1 Bt 1.565 0.451 12.015 0.000 4.783 1.974 ~ 11.587
LERE>65 % 1.451 0.445 10.629 0.001 4.269 1.784 ~ 10.217
FARB=210 min 1.230 0.434 8.047 0.005 3.421 1.463 ~ 8.004
FEV /FVC < 70% 1216 0.481 6.395 0.011 3.374 1.315 ~ 8.661
COPD 1.170 0.467 6.273 0.012 3.223 1.290 ~ 8.055
AR A G <R 0.953 0.425 5.024 0.025 2.593 1.127 ~ 5.966
1.0 ——— T4 WHEBEPPCsEAERLE
‘,f Table 4 Comparison of the incidence of PPCs between
0.8 J/ the two groups
/
0.6 25 e/ >t 2R [0
” | / 2 5] s 3 i/ 51 KR I%
B FfEdl (n=27) 16 59.26
2 04|
/ A4l (n = 41) 3 732
0.2 i 21.82
PAH 0.000
0.0
0.0 02 04 06 08 1.0
15 3 it
E1 ROC curve Wi MM EEA BEERARE e
% % PPCs#&E fFmlin & \ N .
' B W ATHACE G MR, B I ACRE

Fig.1 ROC curve validation of the predictive value of

PPCs model after thoracoscopic and laparoscopic Z, HWWUEHTREw, FARERRITT
radical resection of esophageal cancer B EEm 2 UEEERE T, ok E, JIF
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