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[Abstract] Background and objective Postoperative complications are an important cause of death after lung
resection. At present, the adoption of video assisted thoracoscopic surgery (VATS) for lung cancer in China is increasing
every year, but the prediction model of postoperative complications of VATS for lung cancer is still lack of evidence based
on large sample database. In this study, Thoracic Mortality and Morbidity (TM&M) classification system was used to
comprehensively describe the postoperative complications of VATS major lung resection in our center, and the prediction
model of complications was established and verified. The model can provide basis for the prevention and intervention of
postoperative complications in such patients, and accelerate the recovery of patients. Methods The clinical data of pa-
tients underwent VATS major lung resection in our center from January 2007 to December 2018 were collected retrospec-
tively. Only patients with stage I-ITI lung cancer were included. The postoperative complications were registered strictly
by TM&M classification system. The patients were divided into two groups according to the operation period: the early
phase group (From 2007 to 2012) and the late phase group (From 2013 to 2018). The baseline data of the two groups were
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matched by propensity score matching. After matching, binary logistic regression analysis was used to establish the pre-
diction model of complications, and bootstrap internal sampling was used for internal verification. Results A total of 2,881
patients with lung cancer were included in the study, with an average age of (61.0+10.1) years, including 180 major com-
plications (6.2%). Binary Logistic regression analysis of 1,268 matched patients showed: age (OR=1.04, 95%CI: 1.02-1.06,
P<0.001), other period (OR=0.62, 95%CI: 0.49-0.79, P<0.001), pathological type (OR=1.73,95%CI: 1.24-2.41, P=0.001),
blood loss (OR=1.001, 95%CI: 1.000-1.003, P=0.03), dissected lymph nodes (OR=1.022, 95%CI: 1.00-1.04, P=0.005)
were independent risk factors for postoperative complications. The ROC curve indicates that the model has good discrim-
ination (C-index=0.699), and the C-index is 0.680 verified by bootstrap internal sampling for 1,000 times. The calibration
curve shows a good calibration of the prediction model. Conclusion TM&M system can comprehensively and accurately
report the postoperative complications of thoracoscopic lung cancer surgery. Age, operative period, pathological type, in-
traoperative bleeding and dissected lymph nodes were independent risk factors for postoperative complications of VATS

major lung resection for lung cancer. The established complication prediction model has good discrimination and calibra-

* 839 -

tion.
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Tab 1 Clinicopathological characteristics between two period before and after propensity-score matching

Variables Before propensity-score matching After propensity-score matching
Early phase Late phase P Early phase Late phase P
(n=660) (n=2,221) (n=634) (n=634)
Gender
Male 346 (52.4) 1,124 (50.6) 0.412 327 (51.6) 348 (54.9) 0.237
Famale 314 (47.6) 1,097 (49.4) 307 (48.4) 286 (45.1)
Age (yr) 62.3110.6 60.6+9.9 <0.001 62.0£10.6 60.81+10.3 0.043
Smoking history
None 400 (60.6) 1,435 (64.6) 0.060 394 (62.1) 362 (57.1) 0.067
Yet 260 (39.4) 786 (35.4) 240 (37.9) 272 (42.9)
BMI (kg/m?) 24.0£3.2 24.5%£12.8 0.292 24.0%3.2 24.0%+3.3 0.976
cal
0 497 (75.3) 1,718 (77.4) 0.237 478 (75.4) 507 (80.0) 0.281
1 121 (18.3) 366 (16.5) 116 (18.3) 97 (15.3)
2 29 (4.4) 114 (5.1) 28 (4.4) 22(3.5)
3 1(1.7) 20(0.9) 10 (1.6) 8(1.3)
4 1(0.2) 2(0.1) 1(0.2) 0(0.0)
=5 0(0.0) 1(0.0) 1(0.2) 0(0.0)
Diameter of main lesion (cm) 2.6*1.4 24%1.5 0.016 2.6+1.4 2.5%1.6 0.441
FEV, (L) 2.614.1 2.6%2.6 0.833 2.5+0.7 2.5+0.6 0.026
FEV,% 94.0+17.4 96.5%17.2 0.002 94.5+16.8 95.0£17.5 0.603
ASA
| 101 (15.3) 348 (15.7) 0.760 100 (15.8) 122(19.2) 0.242
1l 523(79.2) 1,766 (79.5) 499 (78.7) 485 (76.5)
] 35(5.3) 106 (4.8) 34(5.4) 27 (4.3)
1\ 1(0.2) 1(0.0) 1(0.2) 0(0.0)
Operation time (min) 189+£55 16049 <0.001 186+53 185+55 0.86
Tumor location
Right upper lobe 239(36.2) 762 (34.3) 0.634 229 (36.1) 222 (35.0) 0.724
Right lower lobe 124 (18.8) 447 (20.1) 60 (9.5) 55(8.7)
Right middle lobe 61(9.2) 210 (9.5) 119 (18.8) 12(17.7)
Left upper lobe 144 (21.8) 453 (20.4) 139 (21.9) 141 (22.2)
Left lower lobe 92 (13.9) 349 (15.7) 87 (13.7) 104 (16.4)
Procedure
Lobectomy 635 (96.2) 2,126 (95.7) 0.198 611 (96.4) 603 (95.1) 0.19
Bilobectomy 18 (2.7) 46 (2.1) 16 (2.5) 15(2.4)
Pneumonectomy 4(0.6) 22 (1.0) 4(0.6) 5(0.8)
Sleeve lobectomy 3(0.5) 27 (1.2) 3(0.5) 11(1.7)
Blood loss (mL) 100 (50-200) 30(50-100) <0.001 100 (50-200) 50 (30-100) <0.001
Dissected nodal stations 6t2 6%£1 0.016 61t2 7+2 <0.001
Dissected lymph nodes 18£8 157 <0.001 18+8 18+8 0.894
Histologic subtype
Squamous cell 95 (14.4) 291 (13.1) 0.094 88(13.9) 93 (14.7) 0.586
Adenocarcinoma 511 (77.4) 1,800 (81.0) 496 (78.2) 479 (75.6)
Small cell 11(1.7) 33(1.5) 1 (1.7) 16 (2.5)
Others 43 (6.5) 97 (4.4) 39(6.2) 46 (7.3)
Pathological stage
| 445 (67.4) 1,600 (72.0) 0.072 427 (67.4) 416 (65.6) 0.689
1l 100 (15.2) 291 (13.1) 95 (15.0) 106 (16.7)
] 115 (17.4) 330(14.9) 12(17.7) 112 (17.7)

Values are mean=SD or median (IQR) or n (%) unless otherwise noted.
ASA: American Society of Anesthesiologists; BMI: body mass index; CCl: charlson comorbidity index; DLCO: diffusing capacity of the lungs for carbon
monoxide; FEV.: forced expiratory volume in one second; IQR: interquartile range; SD: standard deviation.
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Tab 2 Binary Logistic regression analysis of complications

Variables B SE YA P OR 95%Cl
Age 0.039 0.009 18.564 <0.001 1.040 1.022 1.059
Late phase -0.473 0.122 15.026 <0.001 0.623 0.491 0.791
Other histologic subtype 1.166 0.503 5.383 0.02 3.211 1.198 8.601
Blood loss 0.001 0.001 0.058 0.031 1.001 1.000 1.002
Dissected nodal stations -0.125 0.044 4.643 0.005 0.883 0.809 0.963
Dissected lymph nodes 0.022 0.009 5.689 0.017 1.022 1.004 1.040
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Fig 1T The incidence rate and grade of complications classified by the TMM system. A: Pulmonary complications; B: Pleural complications; C: Cardio-

vascular system complications; D: Other system complications. TM&M: Thoracic Mortality and Morbidity.
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