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[Abstract] Objective: To analyze the risk factors of postoperative pulmonary complication (PPC) in patients undergoing video -
assisted thoracic surgery (VATS) under day surgery management model. Methods: The clinical data of 624 patients who underwent the
surgery of thoracoscopic pulmonary nodules for the first time in the Rapid Rehabilitation Care Unit were retrospectively analyzed.
Patients were divided into two groups based on whether they developed PPC within one month after discharge: the PPC group and the
non - PPC group. Multivariate logistic regression analysis were performed to identify independent risk factors, and a nomogram
prediction model was constructed and internally validated. Results: A total of 209 patients (33.5% ) developed PPC. Multivariate
logistic analysis showed that days of postoperativie thoracic drainage tube placement (OR=1.478, 95% CI: 1.043-2.094) , drainage
volume on the first day after surgery (OR=1.008, 95%CI: 1.006—1.011), and malignant pathological results (OR=1.564,95%CI: 1.037—
2.359)were independent risk factors for PPC. The area under the ROC curve of the prediction model was 0.716(95%CI: 0.673-0.760),
and the calibration curve based on the Hosmer-Lemeshow test had a P-value of 0.105, suggesting good discrimination and calibration of

the prediction model. Conclusion: The days of postoperative thoracic drainage tube placement, the drainage volume on the first day
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after surgery and malignant pathological results are independent risk factors for PPC in patients undergoing VATS under day surgery

management model. The prediction model constructed based on these factors shows good discrimination and calibration, providing a

basis for personalized prevention and treatment of postoperative PPC.

[Key words] thoracoscopic surgery; day surgery managent model; pulmonary complications; retrospective analysis; risk factor
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Table 1 Comparison of general data between the two groups of patients

Parameter Non-PPC(n=415) PPC(n=209) P
Sex(male/female ) 152/263 72/137 0.593
Agel years, M(Pss, Pr5) ] 52.00(36.00,59.00) 54.00(46.00, 60.00) 0.003
BMI[kg/m*, M(Ps, P5) ] 23.66(21.78,25.39) 23.44(21.26,25.08) 0.636
Preoperative Hb [ /L, M(Pas, Py5) ] 142.00(136.00, 154.50) 140.00(131.00, 151.50) 0.531
Preoperative CRP[ mg/L, M(Pss, P:s) ] 1.90(1.70,2.30) 2.30(1.90,3.35) 0.161
Cultural level[n(%) ] 0.113

Under junior high 75(18.07) 49(23.44)
Junior high and above 340(81.93) 160(76.56)
Smoking history[n(%) ] 0.732
No 392(94.46) 196(93.78)
Yes 23(5.54) 13(6.22)
Hypertension[7(%) ] 0.221
No 348(83.86) 167(79.90)
Yes 67(16.14) 43(20.10)
Diabetes[n(%) ] 0.732
No 392(94.46) 196(93.78)
Yes 23(5.54) 14(6.22)
ASA classification[ n(%) ] 0.064
I 169(40.72) 65(31.10)
I 210(50.60) 122(58.37)
I 36(8.68) 22(10.53)

Hb: hemoglobin; CRP: C-reactive protein.
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Table 2 Comparison of perioperative data between the two groups of patients

Parameter

Duration of surgery[ h, M(Pss, Ps5) ]

Days of postoperative thoracic drainage tube placement
[d, M(Ps, Prs) ]

Hb of the first day after surgery[ /L, M(Pas, Pys) ]

CRP of the first day after surgery[ mg/L, M(Pas, Ps) |
Morphine equivalent[ M(Pss, P3;) ]

Intraoperative fluid infusion[mL, M(Pas; Pys) ]

Intraoperative urine volume[mL, M(Pas, Py;) ]

132.00(123.00, 142.00)
25.30(13.30,43.40)
91.00(73.00, 113.00)

1 000.00(1 000.00, 1 500.00> 1 000.00(1 000.00, 1 500.00> 0.120
250.00(150.00,400.00)

Non-PPC(n=415) PPC(n=209) P
1.00€0.75, 1.33) 1.25(1.00, 1.75) <0.001
2.00(2.00,2.00) 2.00(2.00, 3.00) <0.001

130.00(120.00, 141.00) 0.598
25.80(14.55,39.05) 0.470
100.00(79.50, 124.50) <0.001

200.00(150.00,400.00) 0.016

Intraoperative hemorrhage[ mL, M (Pys, Pys) ] 30.00(10.00, 50.00) 50.00(10.00, 50.00> 0.001
Drainage volume on the day of surgery[ mL, M(Pss, Pys) | 50.00(10.00, 85.00) 50.00(10.00, 150.00) 0.005
Drainage volume on the first day after surgery[ mL, M(Pxs, P») ] 100.00(50.00, 146.50) 150.00(100.00, 250.00) <0.001
VAS on the first day after surgery[ mL, M(Pas, Ps) ] 3(2,3) 3(2,3) 0.017
ARISCATLmL, M(Pxs, Ps5)] 27(24,27) 27(24,27) <0.001
Scope of resection[ n(%) ] <0.001
Wedge resection 275(66.27) 91(43.54)
Segmentectomy 89(21.45) 52(24.88)
Lobectomy 51(12.28) 66(31.58)
Pathological result{n(%) ] <0.001
Benignant 72(17.35) 22(10.53)
Malignant 343(82.65) 187(89.47)
PONV[n(%)] 0.976
No 334(80.48) 168(80.38)
Yes 81(19.52) 41(19.62)
Analgesic remediation[ n(%) ] 0.491
No 322(77.59) 157(75.12)
Yes 93(2241) 52(24.88)
Intubation method[n(%) ] 0.273
Laryngeal mask 58(13.98) 30(14.35)
Single-lumen tube 27(6.50) 7(3.35)
Double-lumen tube 330(79.52) 172(82.30)
24 PPC AR £ 8 FIH BAE 5 A i o ow
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Table 3 Multivariate logistic regression analysis of PPC
Parameter OR 95%C1 P

Age 0.996 0.976-1.016 0.695
Preoperative CRP 1.013 0.985-1.042 0.371
Cultural level (vs. Under junior high)

Junior high and above 1.045 0.686-1.594 0.837
ASA classification(vs. I )

I 1.034 0.654-1.634 0.886

I} — — 0.999
Duration of surgery 1.266 0.614-2.608 0.523
Days of postoperative thoracic drainage tube placement 1.478 1.043-2.094 0.028
Morphine equivalent 1.004 0.996-1.012 0.351
Intraoperative fluid infusion 1.000 0.999-1.001 0.500
Intraoperative urine volume 1.000 0.999-1.001 0.821
Intraoperative hemorrhage 1.001 0.997-1.006 0.513
Drainage volume on the day of surgery 1.000 0.998-1.002 0.942
Drainage volume on the first day after surgery 1.008 1.006-1.011 <0.001
VAS on the first day after surgery 1.215 0.967-1.527 0.094
ARISCAT 0.994 0.938-1.053 0.832
Scope of resection (vs. Wedge resection )

Segmentectomy 1.103 0.651-1.869 0.716

Lobectomy 1.217 0.603-2.454 0.584
Pathological result (vs. Benignant )

Malignant 1.564 1.037-2.359 0.033
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Figure 1 Nomogram prediction model of risk factors for PPC after VATS
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Figure 2 ROC curve for predicting the occurrence of

PPC after VATS
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Figure 3 Calibration curve of prediction model
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Figure 4 The decision curve of the prediction model
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