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[ Abstract ] Background and objective There are incresing lung cancer patients detected and diagnosed at the in-
termediate stage when the pre-malignant or early lesions are amenable to resection and cure, owing to the progress of medical
technology, the renewal of detection methods, the popularity of medical screening and the improvement of social health con-
sciousness. The aim of this study is to investigate the risk factors of the occurrence of postoperative cardio-pulmonary compli-
cations in stage I non-small cell lung cancer (NSCLC) patients, based on routine laboratory tests, basic characteristics, and in-
traoperative variables in hospital. Methods The 421 patients after lobectomy in patients with stage I NSCLC at the West China
Hospital of Sichuan University from January 2012 to December 2013 were included into the study and stratified into complica-
tion group and non-complication group, according to whether to occur postoperative cardio-pulmonary complications after
lobectomy in 30 days. Results Of them, 64 (15.2%) patients were finally identified and selected into the complication group,
compared with 357 (84.8%) in non-complication group: pneumonia (8.8%, 37/421) was the primary complication, and other
main complications included atelectasis (5.9%, 25/421), pleural effusion (>middle) (5.0%, 21/421), persistent air leak (3.6%,
15/421); The operation time (P=0.007), amount of blood loss (P=0.034), preoperative chronic obstructive pulmonary disease
(COPD) (P=0.027), white blood cell (WBC) count (P<0.001), neutrophil-lymphocyte ratio (NLR) (P<0.001) were signifi-
cantly different between the two groups. According to the binary logistics regression analysis, preoperative COPD (OR=0.031,
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95%CI: 0.012-0.078, P<0.001) and WBC count (OR=1.451, 95%CI: 1.212-1.736, P<0.001) were independent risk factors for

postoperative cardio-pulmonary complications. Conclusion Among an array of clinical variables in hospital, operation time,

preoperative white blood cell count, preoperative COPD, may be the independent risk factors of the occurrence of postopera-

tive cardio-pulmonary complications.

[ Keywords ] Lung neoplasms; Postoperative cardio-pulmonary complications; Risk factors
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Tab 1 Criterion of cardio-pulmonary complications

Arhythmia

Requiring pharmacological treatment or interventions by cardiologists

Pneumonia

Atelectasis

Pulmonary embolism
Respiratory/heart failure or ADRS
Bronchopleural fistula
Aerodermectasia

Hemoptysis

Pleural effusion (>=middle)

1: Fever as seen by raised oral temperature of >38 °C with no focus on outside of the lungs.

The highest temperature within the previous 24 h will be reported;

2: High WBC count (open >15X10° VATS >12X10°) or persistently rises over 72 h;

3: Positive signs of infection on sputum microbiology;

4: Prolongation, upgrade or alteration of the antibiotics use; new infiltration range(s) can be

found in CT/CR image(s) or shrinks after using antibiotic.

1: Chest radiograph showing atelectasis/consolidation;

2: Presenting dyspnea or SpO, <90% on room air.

1: Pulmonary artery angiography showing embolism;

2: Dyspnea or Sp0, <90%; remission after using anticoagulant.
Needing trachea cannula, Ventilator maintenance or intensive care
Bronchofiberscope showing bronchopleural fistula

1: Persisting >15 d;

2: Requiring subcutaneous incision or surgical treatment.

1: Persisting >3 d and inefficacy of pharmacological treatment;
2: Requiring surgical treatment.

1: Drainage time >15 d;

2: Requiring re-indwelling drainage tube.

Chylothrax 1: Raily drainage volume >500 mL (>3 d, under ambrosia condition) and requiring
pharmacological treatment (like interleukin-2);
2: Requiring surgical treatment.

Air leak 1: Persisting for over 15 d;

2: Needing interventions like re-indwelling drainage tube, vacuum suction (>7 d), or surgical

treatment.

WBC: white blood cell; VATS: video assisted thoracic surgery; CT: computed tomography.
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Tab 2 Baseline characteristics of patients

Complication group Non-complication group P
No. of patients 64 (15.2%) 357 (84.8%)
Age (yr, mean=£SD) 60.2+9.8 60.3£10.0 0.927
Gender 0.732
Female 24 (37.5%) 142 (39.8%)
Male 40 (62.5%) 215 (60.2%)
Smoking 0.469
Never 32 (50.0%) 196 (54.9%)
Current or formal 32 (50.0%) 161 (44.1%)

Comorbidities

COPD 20 (31.3%) 68 (19.0%) 0.027
Hypertension 15 (23.4%) 64 (17.9%) 0.506
Diabetes 12 (18.8%) 61 (17.1%) 0.746
COPD: chronic obstructive pulmonary disease.
RIBEARFOMBRIFLELEER
Tab 3 Details of postoperative cadio-pulmonary complications
Clinical manifestations Cases Rate (%)
Pneumonia 37 8.8
Persistent air leak (>7 d) 15 3.6
Atelectasis 25 5.9
Severe aerodermectasia 1 2.6
Arhythmia 7 1.7
Pleural effusion (=Middle-plenty) 21 5.0
Hematopneumothorax or empyema 6 1.4
Respiratory failure 2 <1.0
Heart failure 1 <1.0
ARDS 2 <1.0
Chylothrax 2 <1.0
Bronchopleural fistula 1 <1.0
Acute hypercapnia 2 <1.0
Prolonged mechanical ventilation (>48 h) 3 <1.0
Pneumonedema 3 <1.0

ARDS: adult respiratory distress syndrome.
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Tab 4 Comparison of clinical features between the two groups

Complication group Non-complication group P
No. of patients 64 (15.2%) 357 (84.8%)
Preoperative variables
WBC (X10%/L) 8.1x2.7 6.1£2.0 <0.001
HB (g/L) 137.6£15.1 136.7+15.4 0.678
PLT (X10°/L) 176.4%+63.1 174.6%+53.7 0.810
NLR 41%£3.2 2.6%1.7 <0.001
A/G ratio 1.7+0.4 1.7+0.8 0.948
Urea nitrogen (mmol/L) 6.6+4.6 6.0%+5.1 0.453
Intraoperative variables
Operation time (min) 138.1+47.1 118.5£53.9 0.007
Amount of blood loss (mL) 130.5+73.7 113.2£79.3 0.034
Surgical approach 0.552
VATS 49 (76.6%) 285 (79.8%)
Open 15 (23.4%) 72 (20.2%)
Resection location 0.479
RUL 21(32.8%) 117 (32.8%)
RLL 11 (17.2%) 67 (18.8%)
RML 3 (4.7%) 26 (7.3%)
LUL 19 (29.7%) 90 (25.2%)
LLL 10 (15.6%) 57 (16.0%)
Pleural invasion
Yes 33 (51.6%) 185 (51.8%) 0.618
No 31 (48.4%) 172 (48.2%)
Antibiotics use
Postoperative use time (d) 6.8+2.9 3.9%25 <0.001
Categories of antibiotics
Second-generation cephalosporins 43 (67.2%) 264 (73.9%) 0.467
Third-generation or senior 21 (32.8%) 93 (26.1%)
Duration of postoperative hospital stay (d) 7.9%3.1 5.2%27 <0.001

WBC: white blood cell; PLT: platelet; HB: hemoglobin; NLR: neutral-lymph ratio; VATS: video assisted thoracic surgery; RUL: right upper of lung;

RLL: right lower of lung; RML: right middle of lung; LUL: left upper of lung; LLL: left lower of lung.
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Tab 5 Logistic regression analysis

Features Odds ratio 95% confidence interval P
Lower bound Upper bound

Operation time 1.004 0.998 1.010 0.215
Amount of blood loss 1.002 0.999 1.004 0.142
COPD 0.031 0.012 0.078 <0.001
WBC 1.451 1.212 1.736 <0.001
NLR 0.938 0.780 1.129 0.500
Constant 0.152 0.007
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