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Perioperative complications

2
J Pers Med. 2023 Feb 18;13(2):358.

• Decreased lung function and functional status

• Surgical site infection

• Post op pneumonia (POP)

• Venous thromboembolism

• Post op nausea/vomiting (PONV)

• Arrhythmia 

• COPD/ILD
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• 99 patients undergoing lobectomy

• Median postoperative LOS : 5.2 days

• Complication rate 19.2%

• 30-day readmission rate : 13.1%

Cureus. 2024 Feb 22;16(2):e54724.
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Relation between postoperative hospital days 
and patients’ characteristics

Cureus. 2024 Feb 22;16(2):e54724.
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Perioperative complications
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• Hospital LOS ↓

• Postoperative complication rates ↓

Eur J Cardiothorac Surg. 2019 Jan 1;55(1):91-115.
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Eur J Cardiothorac Surg. 2019 Jan 1;55(1):91-115.

• Smoking cessation at least 4 weeks before surgery

• Rehabilitation for patients with borderline lung function or exercise capacity

• VTE prophylaxis : pharmacological and mechanical

• Antibiotic prophylaxis within 60 min, prior to the skin incision

Guidelines for enhanced recovery after lung surgery
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Eur J Cardiothorac Surg. 2019 Jan 1;55(1):91-115.

• PONV control

• Pain relief : acetaminophen & NSAIDs, dexamethasone 

• Atrial fibrillation prevention
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PONV
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• Lung cancer diagnosis : chance to stop smoking

• Current smokers at the time of surgery (~20%)

• 666 patients with primary lung ca (stage I to III)

Ann Surg. 2012 Jun;255(6):1069-79. 

Impact of smoking on wound healing



©  AstraZeneca 2024

PONV

11

• Lung cancer diagnosis : chance to stop smoking

• Current smokers at the time of surgery (~20%)

• 666 patients with primary lung ca (stage I to III)

Ann Surg. 2012 Jun;255(6):1069-79. 

Reversibility of impaired healing by 

smoking cessation
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PONV

12

• Lung cancer diagnosis : chance to stop smoking

• Current smokers at the time of surgery (~20%)

• 666 patients with primary lung ca (stage I to III)

• Postoperative complications  

– hypoxia, pneumonia, air leakage, BPF, empyema, arrhythmia, pneumonia, atelectasis, IPF AE

Ann Thorac Surg. 2019;107(4):1005-9. Epub 20190102.
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Morbidity within 30 days and mortality after surgery

13

• Lung cancer diagnosis : chance to stop smoking

• Current smokers at the time of surgery (~20%)

• 666 patients with primary lung ca (stage I to III)

Ann Thorac Surg. 2019;107(4):1005-9. Epub 20190102.
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Predicting factors of pulmonary complication

14
Ann Thorac Surg. 2019;107(4):1005-9. Epub 20190102.



©  AstraZeneca 2024

Pulmonary complications by smoking status
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• Lung cancer diagnosis : chance to stop smoking

• Current smokers at the time of surgery (~20%)

• 666 patients with primary lung ca (stage I to III)

Ann Thorac Surg. 2019;107(4):1005-9. Epub 20190102.
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Chest. 2004 Dec;126(6):1733-41.

• 1,506 lung cancer patients

• LCSS (lung cancer symptom score)

• Never (18%), former (58%) and current (24%) smokers
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Chest. 2004 Dec;126(6):1733-41.

LCSS scores according to smoking status
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Pulmonary complications by smoking status
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• 12-week program (counseling & varenicline)

• 1’ endpoint: 7-day point prevance abstinence rates

• 1130 patients, 187 current smokers (17%)

• Control group (n=17), intervention group (n=32)

J Thorac Oncol. 2011 Jun;6(6):1059-65.
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Varenicline

19
2017 smoking cessation guideline, TRD
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• 12-week program (counseling & varenicline)

• 1’ endpoint: 7-day point prevance abstinence rates

• 1130 patients, 187 current smokers (17%)

• Control group (n=17), intervention group (n=32)

J Thorac Oncol. 2011 Jun;6(6):1059-65.

Baseline smoking characteristics
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J Thorac Oncol. 2011 Jun;6(6):1059-65.

Smoking outcomes



©  AstraZeneca 2024

Rehabilitation 

22
Integr Cancer Ther. 2016 Dec;15(4):455-466.

• Surgical resection in patients with lung cancer

– Significant morbidity

– Functional limitations

– Decreased QOL
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Rehabilitation 

23
Integr Cancer Ther. 2016 Dec;15(4):455-466.

• Cardiorespiratory exercise: 2 hours weekly for 12 weeks

• Completion rate: 73% (intervention group)

• Endpoints : inclusion rate, adherence, number of adverse events
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Rehabilitation 

24
Integr Cancer Ther. 2016 Dec;15(4):455-466.

• Postoperative exercise

– Twice a week (60min/session) for 12 weeks, total of 24 sessions

• Warm-up (5 min)

• cardiorespiratory exercise (25 min) – bike

• Strength exercise (25 min) – leg press, chest press, leg extension, pull to chest, pull down 
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Rehabilitation 

25
Integr Cancer Ther. 2016 Dec;15(4):455-466.
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Rehabilitation 

26
Lung Cancer. 2018;126:125-32.

• ERG (n=119, 14 days after surgery) vs. control-LRG (n=116, 14 weeks after surgery)

• 1’ end point: change in maximum oxygen consumption (VO2peak)

• Fatigue (EORTC QLQ C30 LC13)
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Rehabilitation 

27
Lung Cancer. 2018;126:125-32.

• ERG (n=119, 14 days after surgery) vs. control (n=116, 14 weeks after surgery)

• 1’ end point: change in maximum oxygen consumption (VO2peak)

• Fatigue (EORTC QLQ C30 LC13)
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Lung Cancer. 2018;126:125-32.
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Rehabilitation in COPD patients with lung cancer 

29
Int J Chron Obstruct Pulmon Dis. 2018 Nov 20;13:3767-3776.

• COPD

– Comorbidity of lung cancer

– Affect 55% of lung cancer patients worldwide

– Mode, frequency and duration – no recommendation (small study)
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Prognosis of lung cancer patients according to COPD

30
Int J Chron Obstruct Pulmon Dis. 2018 Nov 20;13:3767-3776.
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• 84 patients

• Both: standard postoperative rehab for 1 wk

• Control: oxygen therapy and nebulization

• intervention: exercise program (24 training sessions)

– Aerobic training : ride on cycle for 30 min bid, 6 days/week for 2 weeks

Medicine (Baltimore). 2024 Mar 8;103(10):e37285.
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Medicine (Baltimore). 2024 Mar 8;103(10):e37285.
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VTE prophylaxis

33

• Incidence: 20-30%

J Thorac Cardiovasc Surg. 2023 Mar;165(3):794-824.e6. 
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VTE prophylaxis

34
J Thorac Cardiovasc Surg. 2023 Mar;165(3):794-824.e6. 
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Prioritized clinical questions

35
J Thorac Cardiovasc Surg. 2023 Mar;165(3):794-824.e6. 
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Caprini risk factors and score risk category

36
J Thorac Cardiovasc Surg. 2023 Mar;165(3):794-824.e6. 
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Recommendation 

37
J Thorac Cardiovasc Surg. 2023 Mar;165(3):794-824.e6. 

• Postoperative VTE : 4.5~13.9%

• Based on clinical consensus

• LMWH>UFH vs. no prophylaxis or DOAC

• Mechanical prophylaxis vs. no prophylaxis

• Moderate or high risk thrombosis, extended prophylaxis for 28-35 days over in hospital prophylaxis 

only

• Low risk thrombosis, in-hospital prophylaxis over extended prophylaxis

• Routine postoperative screening for VTE : against for lobectomy/segmentectomy, suggest for 

pneumonectomy, extended lung resection and esophagectomy
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Preoperative antibiotic prophylaxis

• surgical site infection (SSI) ↓

• No effect on the rate of POP or empyema

• Extended postoperative antibacterial prophylaxis : not indicated

• Single dose of antibiotics (no more than 60 min prior to skin incision)

38

Eur J Cardiothorac Surg. 2019 Jan 1;55(1):91-115.
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Postoperative pneumonia

39
J Pers Med. 2023 Feb 18;13(2):358. doi: 10.3390/jpm13020358.

Chest wall 
pain

Pulmonary 
ventilation 

↓

atelectasis
Secretion 
retension

infection
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Postoperative pneumonia (POP)

• Incidence : 2.9-10.7%

• Risk factors

– Older age

– Male

– COPD, low FEV1

– Smoking

– Obesity

– Type of operation

– Hx. of pneumonia

40
Respir Med. 2015;109(10):1340-6. 
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Postoperative pneumonia (POP)

• 1995~2011

• Population base cohort of 479 patients with LC surgery in Denmark

41
Respir Med. 2015;109(10):1340-6. 
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Preoperative risk factors for POP

42
Respir Med. 2015;109(10):1340-6. 
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Survival of patients according to the presence of POP

43
Respir Med. 2015;109(10):1340-6. 
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Respiratory tract bacterial colonization

44

• 626 patients

• Non-COPD (n=475), COPD (n=151)

Eur J Cardiothorac Surg. 2010 Apr;37(4):752-7. 
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Distribution of preoperatively isolated 
potentially pathogenic microorganism (PPM)

45
Eur J Cardiothorac Surg. 2010 Apr;37(4):752-7. 

Relationship between PPM and incidence of 
POP
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Distribution of PPMs in the non-COPD and 
COPD groups

46
Eur J Cardiothorac Surg. 2010 Apr;37(4):752-7. 

Risk factors for overall mortality by 
proportional hazard model
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Distribution of preoperatively isolated 
potentially pathogenic microorganism (PPM)

47
J Thorac Dis. 2019;11(4):1155-64.

• Retrospective study 

• 477 patients who underwent radical lobectomy for NSCLC

• Cefazolin 1g prior to skin incision

• Twice a day until 72 hours after surgery vs. 3 hours after starting surgery (intraoperative)
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Independent risk predictors for POP in patients with NSCLC

48
J Thorac Dis. 2019;11(4):1155-64.
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Post op nausea/vomiting (PONV)

49

• Incidence: 20-30%

Hospital 
LOS

Health 
care costs

Aspiration

Impossible oral 
medication 

Wound 
dehiscence

bleeding

dehydration

J Int Med Res. 2022 Jun;50(6):3000605221105343. 
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Incidence and risk factors of PONV

50
J Int Med Res. 2022 Jun;50(6):3000605221105343. 
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Incidence and risk factors of PONV in female patients

51
J Int Med Res. 2022 Jun;50(6):3000605221105343. 
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Strategy 

52
Eur J Cardiothorac Surg. 2019 Jan 1;55(1):91-115.

• Preoperative carbohydrate loading with the avoidance of fasting and dehydration

• Intraoperative use of TIVA with propofol (vs. desflurane)

• Pharmacological control

– 5-HT3 receptor antagonists

– Neurokinin-1 receptor antagonist

– corticosteroids
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Atrial fibrillation prevention

53
Eur J Clin Pharmacol. 2022 Nov;78(11):1777-1790. 

• POAF : 10-20% of incidence

– ~46 % in patients following pneumonectomy

– 2-3 days after surgery

– Morbidity, mortality and long-term risk of stroke
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Effect of reducing POAF 
based on drug class

54
Eur J Clin Pharmacol. 2022 Nov;78(11):1777-1790. 
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Surg Today. 2018 Apr;48(4):404-415.

• 1,763 lung cancer cases with ILDs
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Surg Today. 2018 Apr;48(4):404-415.

Factors for mortality due to acute 
exacerbation
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Surg Today. 2015 Oct;45(10):1263-70. 

Survival rate according to AEIP
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Surg Today. 2015 Oct;45(10):1263-70. 

Prophylactic drug?
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J Thorac Dis 2023;15(3):1486-1493
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Eur J Cardiothorac Surg. 2008 Mar;33(3):424-9.
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Eur J Cardiothorac Surg. 2008 Mar;33(3):424-9.

• Regular Bronchodilator

• Management

• Steroid

• Bronchodilator

• NIV
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Summary

• Recommendation of ERAS society

– Smoking cessation : at least 4 weeks before surgery

– Rehabilitation

– VTE prophylaxis

– Antibiotics prophylaxis : skin infection / POP

– PONV control

– A. fib prevention

• ILD

• COPD
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Thank you for your listening

beyer_kr@catholic.ac.kr
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