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Original Article

Does short-term cessation of smoking before lung resections 
reduce the risk of complications?
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Background: Smoking cessation is a highly important preparation before thoracic surgery. We examined 
the effects of short-term smoking cessation intervention before pulmonary resection on postoperative 
pulmonary complications (PPCs).
Methods: A retrospective analysis of prospectively collected data was performed for 753 patients who 
underwent curative surgical resection for thoracic malignancy at 3 institutions. Patients with a smoking 
history were instructed to quit smoking. After confirming smoking cessation by at least four weeks before 
surgery, surgical resection was performed. Subjects were classified into three groups based on their smoking 
status: abstainers (anyone who had stopped smoking for at least 4 weeks but less than 2 months), former 
smokers (anyone who had abstained from smoking for more than two months prior to surgery), and never 
smokers (those who had never smoked). We examined the relationship between the preoperative smoking 
status and PPCs. 
Results: Surgery was performed for 660 primary lung cancers and 93 metastatic lung tumors. The smoking 
statuses were classified as follows: abstainers (n=105, 14%), former smokers (n=361; 48%) and never smokers 
(n=287, 38%). The incidence of PPCs among abstainers, former smokers and never smokers was 15%, 8% 
and 6%, respectively (P=0.01). The mean duration of post-operative chest tube drainage among abstainers, 
former smokers and never smokers was 3.2, 2.2 and 2.2 days, respectively (P=0.04). The mean post-operative 
hospital stay among abstainers, former smokers and never smokers was 12.1, 10.6 and 10.2 days, respectively 
(P=0.07). There was no 30-day mortality in the cohort.
Conclusions: Short-term smoking cessation intervention did not enough reduce the PPCs as much as in 
former or never smokers.
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Introduction

According to Centers for Disease Control reports, as of 
2018, approximately 20% of United States adults currently 
used any tobacco product, and cigarette smoking reached 
an all-time low (13.7%) (1). In Japan, although there is 
a declining trend in smoking, 19.3% of the population 
admitted to being current smokers in 2015 (30% of men 
and 8% of women) (2). 

Smoking has many effects on circulation and the 
pulmonary function (3). It leads to many diseases, including 
lung cancer, chronic obstructive pulmonary disease, 
cardiovascular disease and other forms of cancer (3-6). 
The prognosis of patients with lung cancer depends on the 
smoking status (7,8). Smoking cessation after a diagnosis of 
early-stage lung cancer improves prognostic outcomes (7). 
Smoking is also associated with a high risk of postoperative 
complications (9). Previous studies indicated that current 
smokers were twice as likely to experience postoperative 
pulmonary complications (PPCs) after lung resection in 
comparison to never smokers or those who had not smoked 
for more than 4 weeks (9). The decrease in PPCs due to 
smoking cessation is thought to be related to physiological 
improvement in ciliary action, macrophage activity, and 
the small airway function, as well as a decrease in sputum 
production. On the other hand, several reports have 
indicated the negative impact of short-term cessation on 
operative mortality and morbidity (10-12). Mason et al. 
reviewed the Thoracic Surgery Database, which included 
7990 patients, and reported the outcome of smoking 
cessation on resection of primary lung cancer (11). They 
found that the risk of PPCs and the risk of hospital deaths 
decreased with longer intervals of smoking cessation. 
However, no optimal interval of smoking cessation could be 
found from the study (11). 

Enhanced Recovery After Surgery (ERAS) Society 
and the European Society of Thoracic Surgeons (ESTS) 
report that smoking is associated with an increased 
risk of postoperative morbidity (especially pulmonary 
complications) and mortality and that ideally, it should be 
stopped at least 4 weeks before surgery (13). However, the 
effect of smoking cessation from at least 4 weeks before 
surgery has been unclear (13).

In this study, we conducted a multicenter retrospective 
study to evaluate the effects of short-term smoking cessation 
(at least 4 weeks) on PPCs of patients undergoing thoracic 
surgery. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.

org/10.21037/jtd-20-2574).

Methods

Patients 

The study conformed to the provisions of the Declaration 
of Helsinki (as revised in 2013). This study was approved 
by the institutional review of board of the Hiroshima Red 
Cross Hospital and Atomic Bomb Survivors Hospital (IRB 
number: H30-672). Written informed consent was obtained 
from each patient to use their medical records. We enrolled 
753 patients who underwent curative surgical resection for 
thoracic malignancies between January 2017 and December 
2018 from 3 institutions (Kyushu Medical Center, Kyushu 
Cancer Center and Hiroshima Red Cross Hospital and 
Atomic Bomb Survivors Hospital) and retrospectively 
analyzed. 

The smoking status was investigated based on self-
reporting. Surgeons interviewed the patients about the 
duration of smoking, number of cigarettes smoked per day 
and duration of smoking cessation reported the findings 
from medical record. We instructed active smokers to quit 
smoking by at least 4 weeks prior to surgery in order to 
reduce the incidence of pulmonary events in accordance 
with the ERAS and ESTS guidelines. The patients who 
could not quit smoking by themselves were offered access 
to smoking cessation clinics, smoking cessation programs 
and stop smoking medications. Confirmation of smoking 
cessation was made by the patient’s self-report or family 
report. Abstainers were defined as anyone who had stopped 
smoking at least 4 weeks but less than 2months before 
surgery, and former smokers were defined as those who had 
abstained from smoking for more than 2 months prior to 
the operation. Never smokers were defined as those who 
had never smoked. In the case of patients who could not 
stop smoking before surgery, surgery was postponed until 
they managed to discontinue smoking for 4 weeks.

Data collection and extraction

Demographic, clinical and treatment data were extracted 
from an institutional database that included all patients 
who had undergone thoracic surgery. Operative mortality 
was defined as death within 30 and 90 days of resection. 
The PPCs were defined according to the Japan Clinical 
Oncology Group postoperative complications criteria; 
grade ≥3 complications were extracted (14). Postoperative 

http://dx.doi.org/10.21037/jtd-20-2574
http://dx.doi.org/10.21037/jtd-20-2574


7129Journal of Thoracic Disease, Vol 12, No 12 December 2020

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2020;12(12):7127-7134 | http://dx.doi.org/10.21037/jtd-20-2574

complications included pneumonia, prolonged air 
leakage that required drainage for more than 7 days, 
bronchopleural fistula, empyema, atelectasis detected by 
chest roentgenography, pulmonary embolism and acute 
exacerbations of idiopathic interstitial pneumonia. An 
acute exacerbation of interstitial pneumonia was defined 
as worsening of dyspnea and hypoxia from baseline within 
30 days, including new ground-glass abnormalities or 
consolidation on a background of a reticular or honeycomb 
pattern. 

Statistical analysis

Differences between the groups were tested for significance 
using the Kruskal–Wallis test for continuous variables 
and Pearson’s Chi-squared test for nominal variables. 
Univariate and multivariate logistic regression analyses 
were performed to identify predictors of PPCs. Variables 
that were significantly associated with PPCs in a univariate 
analysis were included in a multivariate analysis using a Cox 
proportional hazards regression model. The analysis was 
performed using the JMP software package (version 11, SAS 

Institute Inc.). P values of <0.05 were considered to indicate 
statistical significance.

Results

The characteristics of the 753 patients are summarized 
in Table 1. The patients were categorized, based on their 
smoking history as follows: abstainers (n=105, 14%), 
former smokers (n=361; 48%) and never smokers (n=287, 
38%). All patients were diagnosed with primary lung 
cancer or metastatic lung tumor and received standard 
curative resection. Surgery was performed for 660 primary 
lung cancers and 93 metastatic lung tumors. The types 
of procedures performed included lobectomy (n=542), 
pneumonectomy (n=11), wedge resection (n=167) and 
segmentectomy (n=33). There were significant differences 
among the three smoking status groups with regard to sex, 
vital capacity (VC), %VC, forced expiratory volume in 
1 second (FEV1.0), FEV1.0% and %FEV1.0 (Table 2). The 
abstainers were significantly more likely to be men and to 
have lower %VC and FEV1.0% values (Table 2).

PPCs occurred in 62 of the patients (8.2%) in the 
overall population. In comparison to never smokers and 
past smokers, abstainers had a higher frequency of PPCs 
(6%, 8% and 15%, respectively; P=0.018) in the overall 
population (Table 3). There was no significant difference in 
the frequency of PPCs between the never smoker and past 
smoker groups. Among patients with primary lung cancer, 
PPCs were observed15 patients (16%) in the abstainer 
group, 28 patients (8%) in the past smoker group and 16 
patients (6%) in the never smoker group (P=0.019). In the 
overall population, the mean duration of post-operative 
chest tube drainage among abstainers, former smokers 
and never smokers was 3.2, 2.2 and 2.2 days, respectively 
(P=0.038). The mean post-operative hospital stay among 
abstainers, former and never smokers was 12.1, 10.6 and 
10.2 days, respectively (P=0.073). There was no 30-day 
mortality. 

The distribution of PPCs is shown in Table 4. The most 
common PPC was prolonged air leakage and the second 
most common PPC was pneumonia. Exacerbations of 
Interstitial pneumonia occurred in the past smoker and 
abstainer groups, but not in the never smoker group.

A univariate analysis determined that sex, smoking status, 
pack year smoking, surgical procedure and type of diseases 
were factors that influenced the occurrence of PPCs in 
the overall study population. Furthermore, a multivariate 
analysis revealed that sex and the surgical procedure were 

Table 1 The clinical characteristics of the patients

Variable Outcome, n=753

Mean age (range) 68 (18 to 92)

Sex

Male 426 (57%)

Female 327 (43%)

Smoking status

Never smoker 287 (38%)

Former smoker 361 (48%)

Abstainer 105 (14%)

Mean pack year smoking (range) 28 (0–260)

Cause of surgery

Primary lung cancer 660 (87%)

Metastatic lung tumor 93 (13%)

Surgical procedure

Partial resection 167 (22%)

Segmentectomy 33 (4%)

Lobectomy 542 (72%)

Pneumonectomy 11 (1%)
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associated with PPCs (Table 5).

Discussion

In this study, we examined the effectiveness of short-term 
cessation for preventing the development of PPCs. We 
instructed active smokers to quit smoking when they were 
scheduled for surgery. The patients remained off cigarettes 
for at least 4 weeks prior to surgery in order to reduce 

the incidence of PPCs. The patients who could not stop 
smoking before surgery, surgery was postponed until they 
managed to discontinue smoking for 4 weeks. Patients 
who continued to smoke until surgery were not included 
in this study; thus, we could not compare the current 
smokers with patients who continued short-term cessation. 
According to the previous reports, the frequency of PPCs 
in current smokers who underwent pulmonary resection 
ranged from 23% to 43.2% (15). Fifteen percent of the 

Table 2 Characteristics of the subjects categorized according to smoking status

Variable Never smoker (n=287) Former smoker (n=361) Abstainer (n=105) P value

Mean age (range) 68.4 [18–90] 67.6 [21–92] 66.6 [28–86] 0.150

Sex

Male 67 (23%) 280 (78%) 79 (75%) <0.001

Female 220 (77%) 81 (22%) 26 (24%)

VC (mL) 2,739 3,353 3,386 <0.001

%VC 106.2% 103.1% 102.5% 0.016

FEV1.0 (mL) 2,089 2,408 2,391 <0.001

FEV1.0% 76.7% 72.8% 71.5% <0.001

%FEV1.0 111.3% 101.8% 94.7% <0.001

Cause of surgery

Primary lung cancer 252 (87%) 315 (89%) 93 (89%) 0.932

Metastatic tumor 35 (12%) 46 (11%) 12 (11%)

Surgical procedure

Partial resection 57 (20%) 93 (26%) 17 (16%) 0.078

Segmentectomy 15 (5%) 15 (4%) 3 (3%)

Lobectomy 214 (75%) 245 (68%) 83 (79%)

Pneumonectomy 1 (1%) 8 (2%) 2 (2%)

VC, vital capacity; FEV1.0, forced expiratory volume in 1 second.

Table 3 Short-term outcomes in patients stratified by smoking status 

Variable Never smoker (n=287) Former smoker (n=361) Abstainer (n=105) P value

PPCs

No 270 (94%) 332 (92%) 89 (85%) 0.018

Yes 17 (6%) 29 (8%) 16 (15%)

Mean tube drainage (day) 2.2 [1–23] 2.2 [1–41] 3.2 [1–15] 0.039

Mean hospital stay (day) 10.2 [3–93] 10.6 [2–73] 12.1 [1–78] 0.073

Mortality 0 0 0

PPCs, postoperative pulmonary complications. 
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Table 4 The Incidence of PPCs according to smoking status

Variable Never smoker (n=287) Former smoker (n=361) Abstainer (n=105) All cases (n=753)

Total complications 17 (5.9%) 29 (8.0%) 16 (15.2%) 62 (8.2%)

Atelectasis 0 1 (0.3%) 3 (2.9%) 4 (0.5%)

Bronchopleural fistula 0 0 0 0 

Chylothorax 2 (0.7%) 1 (0.3%) 0 3 (0.4%)

Empyema 0 3 (1.0%) 0 3 (0.4%)

Acute exacerbation of 
Interstitial pneumonia

0 2 (0.6%) 2 (1.9%) 4 (0.5%)

Pneumonia 4 (1.4%) 11 (3.0%) 6 (5.7%) 21 (2.8%)

Prolonged air leakage 11 (3.8%) 9 (2.5%) 6 (5.7%) 26 (3.5%)

Pulmonary embolism 1 (0.3%) 0 0 1 (0.1%)

PPCs, postoperative pulmonary complications. 

Table 5 Univariate and multivariate analyses to identify predictors of PPCs 

Variable
Univariate Multivariate

Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Age 

75≥ 1.784 (0.945–3.673) 0.076

75< 1.0 (–)

Sex

Male 2.154 (1.231–3.938) 0.007 1.949 (1.023–3.832) 0.043

Female 1.0 (–)

Performance status

1, 2 1.472 (0.588–3.192) 0.382

0 1.0 (–)

Smoking status

Abstainer 2.353 (1.245–4.255) 0.010 1.799 (0.906–3.457) 0.095

Never and former smoker 1.0 (–)

Pack year smoking 

20≥ 1.932 (1.079–3.144) 0.025 1.178 (0.621–2.264) 0.619

20< 1.0 (–)

Surgical procedure

Standard resection 3.643 (1.670–9.577) <0.001 3.368 (1.414–9.677) 0.005

Sublobar resection 1.0 (–)

Cause of surgery

Primary lung cancer 2.945 (1.060–12.240) 0.036 1.341 (0.406–6.107) 0.639

Metastatic tumor 1.0 (–)

PPCs, postoperative pulmonary complications; CI, confidence interval; HR, hazard ratio; standard resection: lobectomy and 
pneumonectomy; sublobar resection: segmentectomy and wedge resection.
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patients in the abstainer group in this study suffered from 
PPCs, including atelectasis, exacerbations of interstitial 
pneumonia, pneumonia, and prolonged air leakage. Short-
term cessation might have some effect on the prevention of 
PPCs after pulmonary resection.

On the other hand, the patients in the short-term 
cessation group experienced more PPCs in comparison 
to the other groups. In addition, cigarette smoking had a 
harmful effect on the short-term post-operative outcomes. 
The abstainer group required tube drainage for a longer 
period and longer hospitalization in comparison to the 
former smoker and never smoker groups. According to 
these results, a longer smoking cessation period might be 
more effective for reducing the risk of PPCs. Recently, 
Fukui et al. reported the effectiveness of smoking cessation 
on surgical outcomes in patients with primary lung 
cancer (16). They divided the patients in detail according 
to the duration of smoking cessation and examined the 
relationship between the preoperative interval of smoking 
cessation and PPCs after surgery. They concluded that 
a longer period of cessation might be more effective 
for reducing the risk of PPCs (16). On the other hand, 
treatment delays may cause tumor progression; thus, we 
should not extend the smoking cessation period without 
reason. Samson et al. reported that patients receiving 
delayed resection for clinical stage I NSCLC had higher 
comorbidity scores, which might have affected the 
ability to perform lobectomy and resulted in higher peri-
operative mortality (17). They also reported that delaying 
surgery was independently associated with increased rates 
of upstaging and decreased median survival in clinical 
stage I NSCLC (17). Maiga et al. also reported the interval 
of time between the identification of primary lung cancer 
and resection (18). They reported that the median time 
from the identification of a tumor to resection was 98 days 
(range, 66–139 days), and no correlation was observed 
between tumor progression and the interval of time (18). 
If we provide antismoking education in parallel with the 
identification of the tumor, the adverse effects associated 
with treatment delay may be diminished. 

Perioperative smoking cessation has various favorable 
effects besides reducing PPCs (19,20). A smoking cessation 
program initiated before surgical lung resection was 
reported to be cost-effective at both 1 and 5 years post-
surgery (19). In comparison to never smokers, highly 
nicotine-dependent male patients who were deprived of 
cigarettes experienced more severe pain after thoracoscopic 
radical lung cancer surgery (20). Moreover, preoperative 

smoking cessation at least 3 weeks before surgery led to 
better postoperative pain outcomes than smoking cessation 
within 3 weeks of surgery (20). Balduyck et al. reported that 
smoking cessation was beneficial at any time point prior to 
lung cancer surgery and that current smoking at the time of 
surgery was associated with a poor postoperative quality of 
life (21).

The present study was associated with several limitations, 
including its retrospective observational study design. This 
study used a multi-institutional Japanese database and only 
enrolled patients who had undergone surgical resection. 
A prospective study may have been more appropriate for 
assessing the effects of smoking cessation guidance. On the 
other hand, few reports have evaluated the effectiveness of 
smoking cessation guidance at multiple facilities. Another 
limitation of this study is definition of the smoking status. 
We the used self-reported smoking cessation period in 
this study; thus, we cannot deny the possibility that some 
patients secretly smoked during the cessation period. 
Actually, Sivasithamparam et al. examined the biochemical 
confirmation of cigarette use via saliva samples for the 
determination of the long-acting nicotine metabolite 
cotinine (22). A cotinine analysis indicated that one of 
four patients who denied cigarette use in the past month 
misrepresented their true smoking status. They concluded 
that self-reported measures might not accurately depict the 
true smoking status (22). We should evaluate the effects 
of smoking cessation with the measurement of metabolic 
products of nicotine in a further study. 

In conclusion, although abstaining from smoking for at 
least 4 weeks prior to surgery was not enough to reduce 
the incidence of PPCs, all patients should be advised and 
counseled to quit smoking as soon as possible before lung 
resection.
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