
▪	 Those who smoke, or even quit smoking, before surgery have a significantly increased risk  
of experiencing a range of postsurgical complications compared with non-smokers.

▪	 Children exposed to second-hand tobacco smoke have a higher risk of peri-anaesthetic respiratory 
adverse events.

▪	 Those who quit smoking approximately 4 weeks before surgery have a reduced risk of postsurgical 
complications. The optimum length of cessation varies depending on the type of postsurgical outcome 
assessed (i.e. wound healing or total complications).

▪	 High-intensity behavioural interventions, which include weekly contact, provision of nicotine or non-
nicotine (varenicline) replacement therapy and referrals to telephone cessation support and which are 
delivered for at least four weeks before surgery, are effective in reducing postsurgical complications. 
The impact of such interventions on smoking cessation can occur within one-week pre surgery.

▪	 The surgical unit can play a vital role in the assessment of smoking status and initiation of smoking  
cessation interventions in its patients before surgery.

▪	 Governments should promote the implementation of smoke-free hospital policies, access to nicotine  
or non-nicotine (varenicline) replacement therapy and access to community tobacco cessation services 
for presurgical patients.

In the postsurgical period, the body undergoes a 
post-traumatic inflammatory response to fight in-
fections and activates a wound-healing cascade for 
tissue recovery. The recovery process increases the 
body’s need for oxygen and other nutrients, and 
modifiable risk factors including high body mass 
index, risky alcohol consumption and active smok-
ing are thought to interfere with this process (14, 15).
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Tobacco use 
Worldwide, more than 1.1 billion people smoke to-
bacco and at least 367 million people use smokeless 
tobacco (1). Tobacco smoking is known to cause ad-
verse health effects, including cancer, cardiovascular 
and respiratory diseases (2), and was responsible for 
approximately 11.5% of total deaths in 2015 (3).

Surgery burden  
Approximately one in 25 individuals (representing 
between 187 million and 280 million cases globally) 
undergoes major surgery annually for the treatment 
of disease, injury or illness (4, 5). Complications from 
surgery such as surgical site infections and respira-
tory and cardiopulmonary events represent a sub-
stantial burden for both patients and health-care 
systems. Major morbidity occurs in between 4% and 
16% of all inpatient surgical procedures in developed 
countries, with perioperative mortality and severe 
disability occurring in 1% of cases (6-9). In developing 
countries, mortality rates reportedly increase to up 
to 0.24–10% of cases (9-11). Surgical procedures with 
major complications cost significantly more than 
surgery without any complications (12), suggesting 
that substantial savings can be made if such com-
plications are prevented. Surgery and anaesthesia 
cause severe stress and trauma to the body (13).  

Tobacco definitions 
Smoked tobacco: any product made entirely or 
partly of leaf tobacco that is intended to be lit and 
the produced smoke inhaled. Examples include 
manufactured cigarettes, roll-your-own cigarettes, 
water pipes (e.g. hookah, shisha), cigars, kreteks 
and bidis.

Second-hand smoke (SHS): the combination of 
“mainstream” smoke (the smoke emerging from 
the mouth end of a cigarette during smoking) that 
is exhaled by the smoker, and “side-stream” smoke 
emitted into the environment from lit cigarettes 
and other tobacco products. The terms “Passive 
smoking or Involuntary smoking or Environmental 
tobacco smoke” are also often used to describe 
exposure to SHS.

Smokeless tobacco: any product that consists of 
cut, ground, powdered or leaf tobacco that is in-
tended to be placed, loose or in sachets, in the 
oral or nasal cavity. Examples include snuff, chew-
ing tobacco, gutka and mishri. 



This evidence brief aims (a) to summarize the as-
sociation between tobacco exposure (smoking, 
smokeless and second-hand smoke) and postsurgi-
cal complications; and (b) to describe the effective-
ness of interventions to reduce presurgical tobacco 
use and tobacco-related complications.

The impact of tobacco use  
on postsurgical outcomes
Chronic exposure to tobacco causes adverse physi-
ological changes in cardiovascular function, pulmo-
nary function and tissue healing.  These changes 
may interfere with the postsurgical recovery pro-
cess and account for the increased occurrence of 
postsurgical complications observed in smokers (13). 
Additionally, there is some evidence that smoking 
even one cigarette can result in reduced blood flow 
which, in turn, can contribute to adverse surgical 
outcomes (16, 17).

Cardiovascular function Chemical substances con-
tained in tobacco increase the body’s need for oxy-
gen, but reduce its capacity to use oxygen (18). Nico-
tine stimulates the central nervous system, increasing 
blood pressure, heart rate, peripheral vascular re-
sistance and oxygen consumption. Nicotine is also 
thought to induce vasoconstriction and inhibit plate-
let aggregation, reducing oxygen transport. Carbon 
monoxide reduces the availability of oxygen for cel-
lular processes by binding to haemoglobin, and also 
inactivates cardiac enzymes, leading to decreased 
oxygen transport and use (19). Together, these result 
in tissue hypoxia and increased blood viscosity, which 
increases an individual’s risk of cardiovascular events.

Pulmonary function Smoking has an adverse impact 
on pulmonary function, primarily through decreased 
mucociliary clearance and abnormal small airway 
function (20). Cigarette smoking damages the ciliat-
ed epithelium and the tracheobronchial tree in the 
lungs, leading to increased mucus, obstruction in the 
bronchioles and reduced ciliary function, and increas-
es the risk of infections and respiratory complications 
(14). Mucous hypersecretion leads to increased spu-
tum volume, which may result in deterioration in the 
oxygen transport system, inflammation of the airway 
and increased pulmonary complications.

Impaired wound healing Smoking may impair sur-
gical site healing and promote wounds opening 
along sutures (dehiscence) via a number of path-
ways including (a) peripheral tissue hypoxia leading 
to necrosis; (b) decreased inflammatory responses; 
and (c) delayed proliferative healing responses and 
reduced collagen synthesis (14). Increased oxida-
tive stress inhibits the mechanisms of neutrophils, 
which slows down the wound-healing process and 
reduces the body’s capacity to fight bacterial infec-
tions (21). Smoking also impairs production of pro- 
and anti-inflammatory cytokines responsible for 
regulating the immune function within the body, 
which may be a predisposing risk factor for infec-
tions in the postoperative period (14).

Impaired bone healing Smoking may also affect 
bone healing in several ways, including increased 
tissue hypoxia, vasoconstriction secondary to nico-
tine and direct impairment of osteoblast activity 
and collagen synthesis by tobacco smoke (22), with a 
systematic review identifying smoking as one of the 
top 10 risk factors for non-union of long bones (23).

Second-hand smoke exposure and smokeless tobacco 
Little is known about the ways smokeless tobacco 
may influence postsurgical outcomes. In children, 
environmental exposure to tobacco smoke is as-
sociated with significantly higher odds of adverse 
surgical outcomes. 

Association between tobacco 
exposure and postsurgical 
complications – reviews  
of observational trials
The link between tobacco smoking and the presence 
of postsurgical complications has been well studied. 
Overall, 28 systematic reviews published since 2004 
were identified, examining the impact of smoking 
on a range of postsurgical outcomes (see Annex 1). 
All reviews reported that smoking, even when the 
smoker quits before surgery, was significantly as-
sociated with increased risk of at least one adverse 
postsurgical outcome, compared with the results 
for non-smokers (see Annex 1). A 2014 review (26) 
of 107 observational studies found a positive asso-
ciation between preoperative smoking status and 



a number of postoperative complications (within 
30 days of surgery). The confounder-adjusted rela-
tive risks of surgical/intraoperative or postoperative 
complications were significantly higher in smokers in 
the case of: general morbidity/total complications 
(RR: 1.75, 95% CI: 1.40–2.20), wound complications 
(RR: 2.49, 95% CI: 1.91–3.26), general infections (RR: 
2.05, 95% CI: 1.34–3.13), pulmonary complications 
(RR: 2.46, 95% CI: 1.74–3.48); neurological compli-
cations (RR: 1.71, 95% CI: 1.07–2.74); and admission 
to an intensive care unit after surgery (RR: 1.6, 95% 
CI: 1.14–2.25) (26). For wound healing in particular, 
a review of 140 cohort studies involving 479 150 
patients found that smokers had significantly high-
er adjusted odds ratios for healing delay (OR: 2.07, 
95% CI: 1.53–2.81) and dehiscence (OR: 1.79, 95% 
CI: 1.57–2.04), surgical site infection (OR: 2.27, 95% 
CI: 1.82–2.84) wound complications in hernia (OR: 
2.07, 95% CI: 1.23–3.47), and lack of fistula or bone 
healing (OR: 2.44, 95% CI: 1.66–3.58) compared 
with non-smokers. These findings of increased risk 
of experiencing postsurgical complications are con-
sistent with other reviews which include patients 
across all surgical specialities (14, 27-30), as well as re-
views which include only patients undergoing sur-
gery in specific sites, including hip and knee (31, 32), 
operation for Crohn’s disease (33), lower extremity 
grafting (34), periodontal surgery (35), spinal surgery 
(15), inguinal hernia surgery (36) and hip arthroplasty 
(37). The risk of delayed wound healing is similarly 
elevated in cosmetic surgery (OR: 2.50, 95% CI: 
0.49—4.08) and bariatric surgery patients (OR: 3.30, 
95% CI: 1.90—5.64) (38).

Association between cessation 
and postsurgical complications – 
reviews of controlled trials
A review of randomized controlled trials showed 
that interventions to increase cessation can sig-
nificantly reduce the incidence of any postsurgi-
cal complication (RR: 0·42, 95% CI: 0.27–0.65) 
(39) and surgical site infections (OR: 0.43, 95% CI: 
0.21–0.85) (14), and postoperative morbidity up to 
six months post-follow-up (40).

Association between exposure 
to second-hand smoke or use 
of smokeless tobacco and 
postsurgical complications
A systematic review and meta-analyses examining 
the impact of environmental tobacco smoke expo-
sure on anaesthetic and surgical outcomes in chil-
dren found that exposure significantly increased risk 
of peri-anaesthetic respiratory adverse events (RR: 
2.52, 95% CI: 1.68–3.77) (41). Observational studies 
suggest that second-hand smoke exposure may be 
associated with adverse respiratory outcomes in 
both adults and children during general anaesthesia, 
as well as prolonged recovery time (42-47).

Association between tobacco 
exposure and postsurgical 
complications – summary  
of findings
Evidence from systematic reviews of observational 
studies shows a significantly increased risk of post-
operative complications in smokers for all types of 
surgery, as well as in specific surgical sites including 
hip and knee, bowel resection and spinal surgery 
(40). The association between quitting smoking ap-
proximately 3–4 weeks before surgery and reduced 
postoperative complications has also been consis-
tently reported in systematic reviews of random-
ized controlled trials (21).

Are there increased risks associated 
with short-term smoking cessation 
prior to surgery?
While there is a general consensus that stopping 
smoking before surgery can improve outcomes, 
there has been some controversy about the optimal 
timing of smoking cessation. Two studies published 
by Warner and colleagues (48-50) in a small sample 
of patients (< 200) undergoing coronary artery by-
pass grafting reported higher, but non-significant, 
rates of pulmonary complications among those who 
stopped smoking less than eight weeks prior to sur-
gery, compared with those who continued to smoke.
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Evidence from systematic reviews of observation-
al studies has, however, reported no increase in 
adverse outcomes in people who cease smoking 
less than eight weeks before surgery (all compli-
cations: RR: 0.78, 95% CI: 0.57–1.07) (29), between 
two and four weeks (pulmonary complications: 
RR: 1.14, 95% CI: 0.90–1.45) and less than two 
weeks (pulmonary complications: RR: 1.20, 95% 
CI: 0.96–1.50) presurgery, compared with current 
smokers (27, 28). Longer abstinence periods (> 4 
weeks) are, however, consistently associated with 
better postsurgical outcomes (21, 27, 28, 51), with a 
review reporting that each additional week of ces-
sation resulted in an improvement of 19% in terms 
of reduction of postoperative morbidity (28).

Effectiveness of interventions to 
reduce presurgical tobacco use 
and related complications
Given the benefits of cessation for the reduction 
of adverse outcomes related to surgery, the pre-
surgical period represents a key opportunity for 
interventions to reduce smoking and related com-
plications. In our search, nine systematic reviews 
examining interventions to reduce smoking in pa-
tients undergoing surgery were identified. This in-
cludes a Cochrane systematic review published in 
2014, which identified 13 randomized controlled 
trials examining interventions to reduce smoking in 
the presurgical period. Both low-intensity (RR: 1.30, 
95% CI: 1.16–1.46) and high-intensity (RR: 10.76, 
95% CI: 4.55–25.46) behavioural interventions were 
effective in reducing smoking immediately follow-
ing the intervention. Only the two high-intensity 
interventions, which included weekly contacts (52, 

53), were effective in reducing smoking rates at 12 
months’ follow-up (RR: 2.96, 95% CI: 1.57–5.55), 
with a corresponding reduction in postoperative 
complications (RR: 0.42, 95% CI: 0.27–0.65) (39).  
A narrative review of the efficacy of nicotine re-
placement therapy (NRT) in the perioperative peri-
od found limited evidence to indicate any increased 
risk of healing-related or cardiovascular-related 
complications (54). Only one trial examined the 
impact of non-NRT pharmacological interventions 
(varenicline), and found an increase in cessation 

rates at 12 months’ follow-up (RR: 1.45, 95% CI: 
1.01–2.07), but no reduction in risk of postsurgi-
cal complications (RR: 0.94, 95% CI: 0.52–1.72) 
(55). Since the publication of the Cochrane review, 
other randomized controlled trials have found that 
a lower-intensity intervention that did not require 
weekly face-to-face sessions (NRT plus a telephone 
quitline), were effective in reducing smoking rates 
at 12 months’ follow-up (RR: 3.0, 95% CI: 1.2–7.8) 
(56). Further, in a randomized controlled trial with 
non-NRT pharmacological interventions (vareni-
cline) and telephone quitline follow-up, compared 
with a brief intervention without pharmacothera-
py, an increase in cessation rates was found at 12 
months’ follow-up (1.62, 95% CI: 1.16–2.25, P = 
0.003) (57). Consistent with reviews in hospitalized 
(58) and non-hospitalized populations (59), a small 
number of studies suggest that high-intensity be-
havioural interventions, with weekly face-to-face 
or telephone contact, the offer of NRT and referrals 
to the quitline, provided at least four weeks before 
surgery, are effective in reducing smoking and post-
operative complications in presurgical patients.

Potential next steps
Research

There is strong evidence indicating that tobacco 
smoking is associated with an increased risk of a 
range of adverse postoperative outcomes. How-
ever, more prospective research, with longer 
follow-up times, is needed to assess the impact 
of smokeless tobacco use on these outcomes. Be-
cause of the negative impact of nicotine on car-
diovascular function, research is also needed on 
the potential impact of use of electronic nicotine 
delivery systems on surgical outcomes, since these 
products can contain high and variable levels of 
nicotine. Finally, although current evidence sug-
gests that effective intervention strategies exist for 
the reduction of smoking in preoperative patients, 
these results are based on a small number of trials 
conducted in developed countries. There has been 
only a small number of trials examining the use 
of pharmacotherapy (non-NRT) on smoking cessa-
tion in these patients. More intervention research 
examining different intervention intensities and 



modalities and the usefulness of pharmacothera-
py is needed to inform future strategies to reduce 
smoking in this population.

Practice

Although a relatively large number of patients 
would like to quit smoking, and scheduled surgery 
provides a potential teaching opportunity to help 
smokers quit in the long term, patients are often 
poorly informed of the benefits of smoking ces-
sation for surgical outcomes and unaware of the 
resources available to help them to quit (60). There 
is potential for surgeons and anaesthetists to be 
involved in the initiation and delivery of preopera-
tive smoking cessation care. While their capacity 
to offer high-intensity behavioural interventions is 
likely to be limited, surgical staff can play an active 
role by identifying smokers and assessing their will-
ingness to quit smoking, providing information on 
the potential implications of continuing to smoke 
for surgical outcomes, supporting the initiation of 
NRT and referring patients to cessation services.

Systems

Perioperative services have a considerable role to 
play in supporting smoking cessation among surgi-
cal patients (61). However, the involvement of other 
hospital staff, primary care physicians and commu-
nity resources may help to support such services 
by ensuring that a comprehensive and individual-
ized smoking cessation intervention is developed 
before a planned operation (60, 62). The introduction 
of smoke-free policies in hospitals such as those 
encouraged by the WHO Framework Convention 
on Tobacco Control is essential to facilitate efforts 
to reduce smoking in presurgical patients. Such 
policies should be accompanied by the provision 
of inpatient cessation care (in the form of brief 
advice and provision of NRT in preoperative and 
postoperative units) as well as outpatient commu-
nity cessation care (in the form of tobacco quitlines 
and active referrals to primary care physicians for 
advice and/or NRT or non-NRT pharmacotherapy). 
Mechanisms to facilitate active referral to such ces-
sation resources should be implemented as part 
of the provision of routine surgical care in order 
to ensure the best outcomes for surgical patients.

 

 
Methods
WHO conducted a systematic search of the peer-reviewed literature 
for systematic reviews that examined (a) the impact of reducing the 
use of smoked or smokeless tobacco and exposure to second-hand 
smoke on postsurgical outcomes; and (b) interventions to reduce 
preoperative smoking, published between 2004 and May 2016. To 
make the review as inclusive as possible, a broad definition of system-
atic review was used. Specifically, systematic reviews were defined 
as reviews that included defined inclusion/exclusion criteria and pro-
vided information to indicate that a systematic method of searching 
and selection of trials had been undertaken. Where insufficient evi-
dence from systematic reviews was present, a selective examination 
of non-systematic reviews and high-quality studies were undertaken. 
Relevant high-quality systematic reviews known to the authors and 
undertaken outside the search period were also included. The inclu-
sion criteria included humans only; subjects exposed to any form of 
tobacco who were scheduled to undertake surgery; and examination 
of association with and/or reduction of smoking in relation to post-
surgical outcomes. The review was not limited by language, although 
few non-English studies were identified. Using standardized methods, 
one reviewer undertook data extraction for information pertinent to 
the objectives of the evidence brief. Findings from any meta-analy-
ses (relative risk (RR)/odds ratios (OR) and corresponding 95% confi-
dence interval (CI)) undertaken within the relevant reviews were re-
ported within the text or in a supplementary table, where available. 
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Annex 1. Summary of findings of included reviews

Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Burcharth et 
al., 2015(36)

Narrative and 
meta-analysis

40 obser-
vational. (6 
case-control; 
15 database; 
19 cohort)

Up to June 
2013

Observational 
explor-
atory studies 
evaluating 
patient-related 
risk factors 
for recurrence 
after inguinal 
hernia surgery.

To provide a 
systematic 
overview of 
non-technical 
patient-related 
risk factors 
for recurrence 
after inguinal 
hernia surgery.

Inguinal
hernia surgery

DNR DNR DNR DNR Smoking was 
found to be a 
risk factor for 
recurrence of 
surgery with a 
pooled OR of 
2.53 (95% CI: 
1.43-4.47, 
P =.001, 
I2 = 0%).

The meta-
analysis found 
that smoking 
significantly 
increased the 
risk of recur-
rence after 
inguinal hernia 
surgery..

Chiswell and 
Akram (41)7

Meta-analyses 
and narrative

28 observa-
tional studies

Up to 30 Octo-
ber 2014

Observa-
tional studies 
examining ETS 
exposure in 
children.

To undertake 
a systematic 
review of the 
impact of ETS 
on the paedi-
atric surgical 
pathway and 
to establish if 
whether there 
is evidence of 
anaesthetic, 
intraoperative 
or postopera-
tive harm.

Ear, nose and 
throat

Eleven studies 
examining 
respira-
tory adverse 
outcomes and 
laryngospasm 
outcome found 
association of 
such outcomes 
with ETS expo-
sure (RR: 2.52, 
95% CI: 1.68 – 
3.77), P < 0.01, 
I2 = 23%).

DNR DNR DNR Anaesthetic 
outcomes – 11 
of 15 stud-
ies showed 
significant 
effects of ETS 
on anaesthetic 
outcomes.

ETS exposure 
increases the 
risk of anaes-
thetic compli-
cations and 
some negative 
surgical
outcomes in 
children.
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Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Gronkjaer et 
al., 2014 (26)

Meta-analyses 107 (100 
cohort, 7 case-
control)

January 2000 – 
October 2011

Observational 
studies on the 
association 
between smok-
ing status and 
postoperative 
complications 
occurring 
within 30 days 
of operation.

To identify 
associations 
between 
preoperative 
smoking status 
and postopera-
tive complica-
tions (within 
30 days of 
surgery).

All types of 
surgery

Non-adjusted:  
RR: = 1.73, 
95% CI: 
1.35–2.23; 
I2 = 79.3%; P < 
0.001 
Adjusted: 
RR: = 2.46, 
95% CI: 
1.74–3.48.

Non-adjusted:  
RR: = 1.07, 
95% CI: 0.78– 
1.45, 
I2 = 60.4%; 
P = 0.007 
Adjusted: 
RR: = 1.09, 
95% CI: 
0.69–1.72.

Non-adjusted: 
RR: = 2.15, 
95% CI: 
1.87–2.49, 
I2 = 63.9%; P < 
0.001 
Adjusted: 
RR: = 2.49, 
95% CI: 
1.91–3.26.

Non-adjusted: 
RR:1.52 
95% CI: 1.33–
1.74, I2=77%, 
p=<0.001 
Adjusted: 
RR: = 1.75, 
95% CI: 
1.40–2.20.

General infec-
tions: adjusted: 
RR: = 1.54, 
95% CI: 1.32–
1.79; I2 =28.6% 
and P = 0.165. 
Neurological 
complications: 
RR: = 1.38, 
95% CI: 1.01–
1.88, I2 = 0.0%; 
P = 0.529. 
Admission to 
intensive care 
unit: RR: = 1.60, 
95% CI: 
1.14–2.25; 
I2 = 66.3%, 
P = 0.018. 
Bleeding: 
RR: = 1.34, 
95% CI: 
0.59–3.07, 
I2 = 66.9%; 
P = 0.006.

Preoperative 
smoking was 
found to be 
associated with 
an increased 
risk of postop-
erative compli-
cations 30 days 
postsurgery.

Javed et al., 
2012(35)

Narrative 24 (17 con-
trolled trials, 3 
case report, 4 
case-control).

1968 to May 
2010

The eligibil-
ity criteria 
encompassed 
the following: 
(1) original arti-
cles; (2) clinical 
and experi-
mental studies; 
(3) case re-
ports; (4) stud-
ies designed 
specifically to 
investigate the 
effect of smok-
ing on clinical 
outcomes of 
periodontal 
surgical proce-
dures.

To examine 
the effect of 
cigarette smok-
ing on clinical 
outcomes after 
periodontal 
surgical inter-
ventions.

Periodontal 
surgery

DNR DNR DNR DNR Sixteen studies 
showed that 
reductions 
in probing 
depth and 
gains in clinical 
attachment 
levels were 
compromised 
in smokers in 
comparison 
with non-
smokers. Three 
studies showed 
residual reces-
sion after peri-
odontal surgical 
interventions 
to be signifi-
cantly higher 
in smokers 
compared with 
non-smokers. 

Although 
periodon-
tal surgical 
interventions 
exhibit less fa-
vourable heal-
ing outcomes 
in smokers 
compared with 
non-smokers, 
the role of oth-
er confounding 
parameters 
needs to be 
considered.
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Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Kanneganti et 
al., 2012(31)

Narrative 14 Inception to 
November 
2011

Inclusion cri-
teria included 
any English 
language clini-
cal outcomes 
studies follow-
ing ligamen-
tous, meniscal 
or cartilage 
surgery of 
the knee with 
evidence levels 
I through IV ac-
cording to the 
Oxford Centre 
for Evidence-
Based Medi-
cine.

To investigate 
the effects of 
smoking on 
ligament and 
cartilage knee 
surgery.

Knee surgery DNR DNR DNR DNR All except one 
of the basic 
science and 
clinical studies 
exploring the 
relationship 
between 
smoking and 
knee ligaments 
found a nega-
tive association 
of smoking, 
either molecu-
larly, biome-
chanically or 
clinically.

The current 
literature 
reveals a nega-
tive influence 
of smoking on 
the results of 
knee ligament 
surgery.

Kotsakis et al., 
2015 (63)

Narrative and 
meta-analysis

8 CCTs 1977 – March 
2014

Inclusion crite-
ria: (1) original 
articles; (2) 
human con-
trolled, clinical 
studies; (3) ≥10 
participants; 
(4) ≥6 months 
of follow-up 
postinter-
vention; 
(5) surgical 
interventions 
that included 
flap debride-
ment surgery, 
modified 
Widman flap, 
and  apically 
positioned flap 
procedures in 
smokers and 
non-smokers.

To assess the 
impact of ciga-
rette smoking 
on clinical out-
comes follow-
ing periodontal 
flap surgical 
procedures.

Periodontal 
flap surgery

DNR DNR DNR Reduction in 
probing depth 
is found to be 
highly signifi-
cant in favour 
of non-smokers 
(P<0.001). 
Clinical attach-
ment level gain 
was found in 
non-smokers 
vs. smokers 
(P<0.001).

None of 
the studies 
reported any 
adverse events 
associated with 
smoking status.

The magnitude 
of the thera-
peutic effect 
of periodontal 
flap surgical 
procedures is 
compromised 
in smokers 
compared with 
non-smokers.



Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Lassig et al., 
2012 (64)

Narrative 36 (RCTs; 
cohort studies; 
case series)

1990–2010 We included 
all articles 
evaluating 
the effects 
of smoking 
(current or 
former) on 
perioperative 
complications 
in head and 
neck oncologi-
cal surgery.

To assess 
whether smok-
ing increases 
postoperative 
wound healing 
and systemic 
complications 
in patients 
undergoing 
head and neck 
surgery.

Head and neck 
surgery

DNR DNR Overall, 47% 
of studies 
supported 
an associa-
tion between 
smoking and 
complications 
of surgery.

DNR DNR Evidence 
from the 
existing clinical 
literature is 
inconclusive on 
an associa-
tion between 
cigarette 
smoking and 
perioperative 
complications 
after head and 
neck surgery. 

Mills et al., 
2011(28)

Meta-analyses 15 (6 RCTs and 
9 observational 
studies)

Inception to 
September 
2009

Observational 
studies and 
randomized 
trials were 
included that 
evaluated the 
incidence of 
postoperative 
complica-
tions among 
populations 
who achieved 
smoking 
abstinence at 
a defined time 
point before 
surgery.

To determine 
the strength 
of evidence 
supporting the 
role of smoking 
cessation and 
the duration 
of cessation 
required in 
preventing 
postoperative 
complications.

All types of 
surgery

Former vs. 
current 
smokers: (RR: 
0.81, 95% CI: 
0.70–0.93, 
I2 = 7%; P < 
0.003).

DNR Former smok-
ers vs. current 
smokers: (RR: 
0.73, 95% CI: 
0.61–0.87, 
I2 = 0%; 
P =0.0006).

Findings from 
the 6 RCTs: RR: 
0.59 (95% CI: 
0.41–0.85, 
I2 = 14%, 
P = 0.01), 
4 weeks 
cessation vs. 
> 4 weeks) 
decrease of 
20% (RR: 0.80, 
95% CI: 3–33, 
I2 = 68%, 
P =0.02) 
Observational 
studies, former 
vs. current 
smokers: RR: 
0.76, 95% CI: 
0.69–0.84, 
I2 = 15%, P < 
0.0001.

DNR There is a 
reduction in 
complications 
among former 
smokers vs. 
current smok-
ers. Longer-
term cessation 
is associated 
with improved 
outcomes.
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Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Molle and 
Villebro, 2005 
(65) 

Meta-analyses 4 RCTs Inception to 
February 2005

Only RCTs 
examining 
the impact of 
preoperative 
intervention to 
help patients 
awaiting 
surgery quit 
smoking were 
included.

The objective 
of this review 
was to assess 
the effect of 
preopera-
tive smoking 
intervention 
on smoking 
cessation in 
the postopera-
tive period and 
longer-term. 
We also set out 
to determine 
the effect of 
smoking ces-
sation on the 
incidence of 
postoperative 
complications.

All types of 
surgery

DNR Benefits of 
cessation: 
two studies 
examined 
cardiovascular 
complications. 
One found 
a significant 
reduction and 
the other did 
not. 

Benefits of 
cessation: two 
studies exam-
ined wound 
healing. One 
found a signifi-
cant reduction 
and the other 
did not. 

Benefits of 
cessation: 
two studies 
examined total 
complications. 
One found 
a significant 
reduction and 
the other did 
not. 

DNR Preopera-
tive smoking 
interventions 
are effective 
for chang-
ing smoking 
behaviour 
perioperatively. 
Direct evidence 
that reducing 
or stopping 
smoking reduc-
es the risk of 
complications 
is based on 
two small trials 
with differing 
results.

Myers et al., 
2011(29)

Meta-analyses 9 observational 
studies

Inception to 
May 2010

All studies 
that allowed 
comparisons of 
postoperative 
complications 
in patients who 
stopped smok-
ing 8 weeks or 
less prior to 
surgery (recent 
quitters) with 
those who 
continued to 
smoke.

To iden-
tify whether 
there was 
any evidence 
that stop-
ping smoking 
within 8 weeks 
of surgery is 
associated with 
postoperative 
complications.

All types of 
surgery

Recent quitters 
vs. smokers: 
(RR:1.18, 
95% CI: 0.95–
1.46); I2 = 0, 
P = 0.13).

DNR DNR Recent 
quitters vs. 
smokers: (RR: 
0.78, 95% CI: 
0.57–1.07), 
I2 = 66.1, P = 
0.13).

DNR Existing data 
indicate that 
the concern 
that stop-
ping smoking 
only a few 
weeks prior to 
surgery might 
worsen clinical 
outcomes is 
unfounded. 
Further larger 
studies would 
be useful to 
arrive at a 
more robust 
conclusion.



Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Nolan and 
Warner, 2015 
(54)

Narrative DNR January 1990 – 
May 2015

Studies were 
selected for 
inclusion ac-
cording to their 
relevance to 
the preclinical 
and clini-
cal evidence 
pertaining to 
the way NRT 
affects surgical 
outcomes and 
long-term rates 
of abstinence 
from tobacco.

To discuss 
the current 
evidence for 
the efficacy 
and safety of 
NRT in patients 
scheduled for 
surgical proce-
dures.

All types of 
surgery

No evidence 
that NRT in-
creases risk of 
cardiovascular 
complications.

Smokers at in-
creased risk for 
development 
of wound-re-
lated complica-
tions, including 
surgical site 
infections 
and wound 
dehiscence. No 
evidence that 
NRT increases 
risk of healing-
related compli-
cations.

No effect or 
reduction in 
complication 
rates from use 
of NRT.

Abstinence 
from smok-
ing reduces 
cardiovascular 
and healing-
related risks. 
Smoking-re-
lated diseases 
and multiple 
pharmacologi-
cal compounds 
in cigarette 
smoke, includ-
ing nicotine, 
may contribute 
to risk.

Patients who 
smoke are at 
increased risk 
for periopera-
tive complica-
tions, including 
healing-related 
and cardio-
vascular. 
Abstinence 
from smoking 
reduces these 
risks.

Pluvy et al., 
2015a (38)

Meta-analysis 60 observa-
tional studies

1972 – July 
2014

RCTs and 
observational 
studies report-
ing on the 
incidence of 
perioperative 
and postopera-
tive complica-
tions second-
ary to tobacco 
consumption in 
the context of 
plastic surgery.

To develop 
concrete re-
sponses as well 
as assessment 
of the scientific 
level of evi-
dence on the 
elevated risk 
of complica-
tions incurred 
in plastic 
surgery by 
active smokers 
in comparison 
with abstinent 
smokers and 
non-smokers.

Plastic surgery 
(cosmetic. 
bariatric, 
microsurgery, 
breast recon-
struction) 

DNR DNR Cosmetic: OR 
2.5 [1.49—
4.08] P < 0.001 
for delayed 
wound healing. 
OR: 1.8 [1.04—
3.09] P = 0.03 
for wound 
dehiscence. 
Bariatric: com-
bined OR of 3.3 
[1.90—5.64] 
P < 0.001 
with regard to 
delayed wound 
healing.

Cosmetic: com-
bined OR: 3.6 
[2.25—5.91] 
P < 0.001 for 
overall compli-
cations.
Bariatric: com-
bined OR: 1.9 
[1.00—3.84] 
P = 0.04 for 
overall compli-
cations.

Cosmetic: 
OR: 7.3 
(1.31—40.77), 
P = 0.02; 
with regard 
to cytostea-
tonecrosis, 2.3 
(1.51—3.54), 
P < 0.001 for 
surgical site 
infections. Bar-
iatric: OR: 3.1 
(1.39—7.13) 
P = 0.006 for 
cutaneous ne-
crosis. OR: 2.7 
(0.70—10.76). 
P = 0.14 for 
surgical site 
infections.

Patients with 
smoking habit 
run significant-
ly heightened 
risk of cutane-
ous necrosis, 
particularly in 
event of major 
detachment, 
additionally 
delayed wound 
healing and ad-
dition surgical 
site infections. 
Rigorous 
preoperative 
evaluation of 
smokers could 
help diminish 
risks.
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Pluvy et al., 
2015b (66)b

Narrative 39 included 
studies 

1972 – 2014 The keywords 
were ‘‘wound 
healing’’, 
‘‘physiopathol-
ogy’’, ‘‘smoking 
cessation’’, 
‘‘nicotine 
replacement 
therapy’’, 
‘‘smoking’’, 
‘‘tobacco’’ and 
‘‘nicotine’’. 
RCTs and 
observational 
studies were 
retained for 
further exami-
nation. English 
and French 
language pub-
lications were 
included.

To provide 
an update on 
the nega-
tive impact 
of smoking, 
especially on 
wound healing, 
and also about 
the indisput-
able benefits 
of quitting.

All types of 
surgery

DNR DNR Hypoxia, tissue 
ischaemia 
and immune 
disorders 
induced by 
tobacco cause 
alterations in 
the healing 
process. Some 
effects are 
reversible by 
quitting.

DNR DNR Total smoking 
cessation 
of 4 weeks 
preoperatively 
and lasting 
until primary 
healing of 
operative site 
(2 weeks) 
appears to 
optimize 
surgical condi-
tions without 
heightening 
anaesthetic 
risk. Tobacco 
withdrawal 
assistance, 
human and 
drug-based, is 
recommended.
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Reese et al., 
2008 (33)

Meta-analyses 16 observa-
tional studies

1966 – 2007 Studies had 
to compare 
Crohn’s disease 
patients 
treated with 
surgery who 
smoked versus 
those who had 
never smoked 
or were ex-
smokers.

The aim of the 
study was to 
quantify the 
risk of disease 
recurrence 
associated 
with cigarette 
smoking for in-
dividuals with 
Crohn’s disease 
after disease-
modifying 
surgery.

Surgery for 
Crohn’s disease

DNR DNR DNR DNR Clinical 
relapse: 58.3% 
of smokers vs. 
39.0% of non-
smokers (OR: 
2.07, 95% CI: 
1.25–3.44; 
I2 = 52.8; P 
< 0.005).  
Surgery in 
the follow-
up period: 
40.3% smokers 
vs. 36.3% 
non-smokers 
(OR:1.35, 
95% C: 
0.84–2.17, P = 
0.21). Five-year 
reoperation 
rates: 34.2% 
smokers vs. 
31.1% non-
smokers (OR: 
1.06, 95% CI: 
0.32–3.53; P = 
0.92).  
Ten-year reop-
eration rates: 
smokers 55.5% 
vs. non-smok-
ers 32.1% (OR: 
2.56, 95% CI: 
1.79–3.67, P 
<0.001).

Crohn’s disease 
patients who 
continue to 
smoke after 
surgery suffer 
more clinical 
relapses and 
are more likely 
to require fur-
ther surgery. 
Ex-smokers do 
not share these 
increased risks.
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Santiago-Torres 
et al., 2015 
(67)

Narrative 10 studies PubMed (1950 
– September 
2013), CINAHL 
(1994 – Sep-
tember 2013), 
SPORTDiscus 
(1975 – Sep-
tember 2013), 
and Cochrane 
Library (1994 
– September 
2013)

English lan-
guage clinical 
outcomes 
studies after 
ligamentous, 
tendinous or 
cartilaginous 
surgery of the 
shoulder with 
Oxford Centre 
for Evidence-
Based Medi-
cine evidence 
levels I through 
IV.

To determine 
whether smok-
ing has a nega-
tive influence 
on tendinous, 
ligamentous 
and cartilagi-
nous shoulder 
surgery.

Shoulder 
surgery

DNR DNR Nicotine was 
found to have a 
deleterious ef-
fect on healing 
and strength 
of repair in an 
animal rotator 
cuff (RTC) tear 
model.

Clinically, out-
comes of RCR 
are likely to be 
worse when 
associated with 
smoking. 
Smoking was 
found to be 
associated with 
an increased 
rate of early 
failure of SLAP 
repairs but like-
ly does not af-
fect long-term 
outcomes.

Smoking has 
a negative 
influence on 
RCR clinical 
outcomes and 
is associated 
with decreased 
healing of 
small-medium 
rotator cuff 
tears after 
repair. Smok-
ing cessation 
would benefit 
patients under-
going RCR and 
improve clinical 
outcomes. The 
relationship of 
smoking and 
labral/SLAP re-
pair or articular 
cartilage is less 
clear.

Schmidt-
Hansen et al., 
2013(68)

Narrative 7 observational 
studies

Inception to 
September 
2011

Any origi-
nal study 
published in 
English and 
investigating 
the effect of 
preopera-
tive smoking 
cessation or 
preoperative 
pulmonary 
rehabilitation 
on operative 
and longer-
term outcomes 
in 50 or more 
patients who 
received sur-
gery with 
curative intent 
for lung cancer.

The objec-
tives of this 
systematic 
review were to 
determine the 
effectiveness 
of (1) preoper-
ative smoking 
cessation and 
(2) preopera-
tive pulmonary 
rehabilitation 
on peri- and 
postoperative 
outcomes in 
patients who 
undergo resec-
tion for lung 
cancer.

Curative sur-
gery for lung 
cancer

DNR DNR DNR DNR Majority of 
studies re-
ported higher 
risk in smokers 
compared with 
non-smokers 
however 
significant 
limitations 
were present 
in all included 
studies.

The results ten-
tatively seem 
to suggest 
that preopera-
tive smoking 
is associated 
with worse 
outcomes of 
lung cancer 
surgery than 
no preopera-
tive smoking 
as the majority 
of the included 
studies have 
found that 
non-smokers 
have better 
outcomes 
than smokers 
of different 
categories.
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Sepehripour et 
al., 2012 (69)

Narrative 5 cohort stud-
ies

Inception to 
December 
2011

All study 
designs were 
included.

The question 
addressed 
was whether 
smoking ces-
sation prior to 
cardiac surgery 
would result 
in a greater 
freedom from 
postoperative 
complications.

Cardiac surgery The largest of 
the best-evi-
dence studies 
demonstrated 
a significant 
reduction in 
pulmonary 
complications 
in non-smokers 
(P < 0.001).

DNR DNR DNR There were 
non-significant 
reductions in 
neurological 
complications, 
infective com-
plications and 
readmissions 
to intensive 
care. 

There is 
convincing 
evidence 
presented that 
patients who 
are not active 
smokers at 
the time of 
cardiac surgery 
have improved 
outcomes 
postoperatively 
in comparison 
with smokers.

Singh, 2011 
(32)

Meta-analyses 21 observa-
tional studies

Inception to 
March 2010

Studies were 
included if they 
were fully pub-
lished reports 
that included 
smoking and 
any peri- or 
postop-
erative clinical 
outcome in 
patients with 
either TKA or 
THA. Studies 
were excluded 
if they were 
abstracts, 
reviews or 
editorials or 
did not provide 
clinical out-
comes data. 

The objective 
of this system-
atic review was 
to assess the 
association of 
smoking and 
postoperative 
outcomes fol-
lowing THA or 
TKA.

THA or TKA DNR DNR DNR Current vs. 
non-smokers: 
(RR: 1.24, 
[95% CI: 
1.01–1.54]) 
Current 
vs. former 
smokers: (RR: 
1.32 [95% CI: 
1.05–1.66]).

DNR This systematic 
review found 
that smoking is 
associated with 
significantly 
higher risk of 
postoperative 
complications 
and mortality 
following THA 
or TKA.
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Sorensen 2012 
(14)

Narrative 140, 4 RCTs Inception to 
May 2010 for 
cohort, January 
2011 for RCTs

Cohort stud-
ies with 100 
patients or 
more assess-
ing healing 
complications 
in smokers 
and former 
smokers were 
included. RCTs 
assessing 
the effect of 
perioperative 
smoking cessa-
tion on postop-
erative healing 
complications 
were included. 
Only RCTs with 
a minimum 
of 1 week of 
preoperative 
intervention 
and assess-
ment of heal-
ing outcome 
after specified 
elective surgi-
cal procedures 
were included. 
RCTs with a 
dropout rate 
greater than 
40% were 
excluded.

To clarify the 
evidence 
on smoking 
and postop-
erative healing 
complications 
across surgical 
specialties and 
to determine 
the impact of 
perioperative 
smoking cessa-
tion interven-
tion.

All types of 
surgery

DNR DNR Smokers vs. 
non-smokers: 
healing delay: 
(adjusted OR: 
2.07 [95% CI: 
1.53- 2.81]) 
wound 
complications: 
(adjusted OR: 
2.27 [95% CI: 
1.82–2.84]) 
Smokers vs. 
former smok-
ers: healing 
complications: 
adjusted OR: 
1.31 [95% CI: 
1.10–1.56]) 
Former vs. cur-
rent smokers: 
adjusted OR: 
0.28 [95% CI: 
0.12–0.72]) 
Evidence from 
RCTs: healing 
complica-
tions OR: 0.48 
[95% CI: 0.19- 
1.25).

DNR Smokers vs. 
non-smokers, 
Necrosis: 
adjusted OR: 
3.60 [95% CI: 
2.62-4.93]) 
Surgical site 
infection: OR: 
1.79 (95% CI: 
1.57-2.04) 
Evidence 
from RCT: 
surgical site 
infection: OR: 
0.40 (95% CI: 
0.20–0.83).

Smokers 
have a higher 
incidence of 
infectious and 
non-infectious 
healing 
complications 
after surgery 
compared with 
non-smokers 
across all surgi-
cal specialties. 
Former smok-
ers appear to 
have a lifetime 
higher risk 
of healing 
complications 
compared with 
patients who 
never smoked. 
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Teng et al., 
2015 (37)

Meta-analysis 6 cohort stud-
ies

Inception – 
August 2013

Studies that: 
(1) used a 
cohort study 
design; (2) 
evaluated the 
association be-
tween smoking 
and the risk of 
any prosthe-
sis-related 
complication 
after THA; and 
(3) provided 
sufficient data 
for calculating 
the risk ratio or 
weighted mean 
difference with 
a 95% CI.

To quantita-
tively evaluate 
the association 
between smok-
ing and the risk 
of prosthesis-
related com-
plications after 
THA.

THA DNR DNR DNR DNR Compared 
with the 
patients who 
never smoked, 
smokers had 
significantly 
increased risk 
of aseptic 
loosening of 
prosthesis 
(summary RR = 
3.05, 95% CI: 
1.42–6.58), 
deep infection 
(summary RR: 
3.71, 95% CI: 
1.86–7.41) 
and all-cause 
revisions 
(summary RR: 
2.58, 95% CI: 
1.27–5.22).
No significant 
difference in 
risk of implant 
dislocation 
or length 
of hospital 
stay (WMD = 
0.03, 95% CI: 
0.65–0.72).

Smoking is 
associated with 
significantly 
increased risk 
of aseptic 
loosening of 
prosthesis, 
deep infection 
and all-cause 
revisions after 
THA.

Theadom and 
Cropley, 2006 
(51)

Narrative 12 prospective 
cohort designs

Inception to 
2005

Prospective 
cohort designs 
exploring 
the effects 
of preopera-
tive smoking 
cessation on 
postoperative 
complications 
were included.

To establish the 
effect of preop-
erative smok-
ing cessation 
on the risk of 
postoperative 
complications, 
and to identify 
the effect of 
the timing of 
preoperative 
cessation.

All types of 
surgery

Two out of the 
four studies 
identified 
significant 
associations 
with increased 
pulmonary 
complications.

DNR DNR Five of the nine 
studies stated 
that current 
smokers had 
a significantly 
higher risk of 
overall com-
plications than 
non-smokers.

One study 
examined 
wound infec-
tion and found 
a significant 
association. 

Longer periods 
of smoking ces-
sation appear 
to be more 
effective in 
reducing the 
incidence/ 
risk of post-
operative 
complications; 
there was no 
increased risk 
in postopera-
tive complica-
tions from 
short-term 
cessation.
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Thomsen et al., 
2009 (70)

Meta-analyses 11 RCTs NS Only RCTs were 
included. All 
trials described 
smokers sched-
uled for elec-
tive surgery. 
Smoking inter-
ventions were 
administered 
before surgery 
in the hospital 
or primary care 
setting. 

The aim of this 
study was to 
examine the 
effect of preop-
erative smok-
ing cessation 
interven-
tions on 
postoperative 
complications 
and smoking 
cessation itself.

All types of 
surgery

DNR DNR DNR RR: 0·56 
(95% CI. 
0·41–0·78); 
I2 = 15%; P < 
0·001).

DNR The results of 
this systematic 
review indicate 
that patients 
scheduled 
to undergo 
surgery can 
benefit from 
intensive 
preoperative 
smoking cessa-
tion interven-
tions.

Thomsen et al., 
2014 (39)

Meta-analyses 13 RCTs Up to January 
2014

RCTs that 
recruited 
people who 
smoked prior 
to surgery, of-
fered a smok-
ing cessation 
intervention, 
and measured 
preoperative 
and long-term 
abstinence 
from smok-
ing or the 
incidence of 
postoperative 
complica-
tions or both 
outcomes.

To assess 
the effect of 
preopera-
tive smoking 
intervention on 
smoking cessa-
tion at time of 
surgery and 12 
months post-
operatively and 
on incidence of 
postoperative 
complications.

All types of 
surgery

No studies 
detected 
significant 
differences be-
tween groups 
in regard to 
postoperative 
pulmonary or 
cardiovascular 
complications.

No studies 
detected 
significant 
differences be-
tween groups 
in regard to 
postoperative 
pulmonary or 
cardiovascular 
complications.

Intensive inter-
ventions: RR: 
0.31, 95%CI: 
0.16–0.62 (210 
participants).  
Brief interven-
tion: RR: 
0.99, 95% CI: 
0.70–1.40 (325 
participants).

Intensive inter-
ventions: (RR: 
0.42, 95% CI: 
0.27–0.65, I2 = 
0%, P = 0.54). 
Brief interven-
tions: RR: 
0.92, 95% CI: 
0.72–1.19, 
I2 = 0%, P < 
0.0001).

DNR Intensive 
interventions 
initiated at 
least four 
weeks before 
surgery and 
including mul-
tiple contacts 
for behavioural 
support and 
the offer of 
pharmaco-
therapy are 
beneficial 
for chang-
ing smoking 
behaviour 
perioperatively 
and in the long 
term, and for 
reducing the 
incidence of 
complications.
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Tonnesen et 
al., 2009 (19)

Narrative 6 RCTs DNS All study de-
signs but only 
findings from 
RCTs were 
reported.

Examined 
impact of both 
alcohol and 
smoking on 
cessation and 
mortality.

All types of 
surgery

DNR DNR Two RCTs 
reported a 
reduction in 
total compli-
cations for 
interventions 
3–4 weeks and 
6–8 weeks in 
length.

Two RCTs 
reported a 
reduction in 
total compli-
cations for 
interventions 
3–4 weeks and 
6–8 weeks in 
length.

DNR Abstinence 
starting 3–8 
weeks before 
surgery will 
significantly 
reduce the 
incidence of 
several serious 
postoperative 
complications, 
such as wound 
and cardio-
pulmonary 
complications 
and infections. 
However, this 
intervention 
must be inten-
sive to obtain 
sufficient effect 
on surgical 
complications.

Vieira Vavichio 
et al., 2014 
(21)

Narrative 12 (1 meta-
analysis; 3 
systematic 
reviews; 3 ex-
perimental; 
3 non-experi-
mental; 2 nar-
rative reviews)

Inception – Sep 
2012

The inclusion 
criteria were: 
studies involv-
ing human 
beings aged 
18 years old or 
older and ar-
ticles published 
in Portuguese, 
English and 
Spanish.

To find scien-
tific evidence 
about the 
duration of 
preoperative 
smoking cessa-
tion required 
to reduce 
surgical wound 
healing compli-
cations.

All types of 
surgery

Smoking ces-
sation restored 
tissue oxy-
genation and 
metabolism. 
Within four 
weeks, cellular 
inflamma-
tory response 
was partly 
reversed, 
whereas 
proliferative 
response 
remained 
impaired; nico-
tine did not af-
fect the tissue, 
but appeared 
to impair 
inflammation 
and stimulate 
proliferation.

DNR Ten studies 
showed smok-
ing cessation 
for a minimum 
of four weeks 
is beneficial. 
One study 
concluded 
smoking cessa-
tion for period 
< 3 weeks was 
a risk factor. 
Another 
study showed 
duration of 
preopera-
tive smoking 
abstinence 
to prevent or 
reduce healing 
complica-
tions remains 
unknown.

Smoking 
cessation for 
short period 
(< 4 weeks) 
compared 
with > 4 weeks 
resulted in 20% 
reduction in 
relative risk of 
total complica-
tions (RR: 0.80, 
95% CI: 3-3, 
P = 0.02); each 
additional 
week of smok-
ing cessation 
generated 
a significant 
impact on 
postoperative 
complications.

Vitamin C low-
er in smokers 
than in those 
never smoked 
(average 54.13 
and 110.6, 
respectively, 
P <0.010); four-
week cigarette 
abstinence 
needed to 
restore levels 
of vitamin C 
and collagen, 
improving 
inflammatory 
cell response. 
Significant 
increase in 
vitamin C 
after smoking 
cessation (β = 
2.23±0.86, 
P = 0.01).

The period 
required for 
preoperative 
smoking ces-
sation was at 
least 4 weeks 
for restoration 
of oxygen lev-
els in tissues, 
decreased oxi-
dative stress, 
reduction 
of negative 
impact on 
function of 
macrophages 
and increased 
levels of 
vitamin C and 
collagen.
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Willigendael et 
al., 2005 (34)

Narrative 29 (4 random-
ized RCTs, 12 
prospective 
studies, and 13 
retrospective 
studies)

From 1950- 
2004

Studies 
considered 
for inclusion 
were those 
that evaluated 
the influence 
of smoking on 
the primary, 
secondary or 
cumulative 
patency rates 
of arterial 
reconstructive 
surgery in the 
lower extremi-
ties in patients 
with PAD.

To establish the 
best estimate 
of the effect 
of smoking, 
smoking ces-
sation and the 
dose-response 
relationship on 
the patency of 
lower extrem-
ity bypass 
grafts.

Arterial 
reconstructive 
surgery in the 
lower extremi-
ties in patients 
with PAD.

DNR DNR DNR DNR Graft patency 
failure:  OR: 
3.09 (95% CI: 
2.34–4.08; 
I2 = 37%, 
P<0.0001).

Continued 
smoking after 
lower limb 
bypass surgery 
results in a 
threefold 
increased risk 
of graft failure. 
Smoking ces-
sation, even if 
instigated after 
the opera-
tion, restored 
graft patency 
to nearer the 
patency of 
never-smokers.

Wong et al., 
2012 (27)

Meta-analyses 25 (7 prospec-
tive, 16 retro-
spective and 2 
RCTs) 

Inception to 
January 2011

Studies were 
excluded if 
the period 
of smoking 
cessation was 
more than six 
months before 
surgery or not 
reported. We 
included RCTs 
that offered 
interventions if 
the complica-
tions were 
reported ac-
cording to the 
actual smoking 
behaviour 
(i.e. continued 
to smoke or 
abstained), 
regardless of 
the interven-
tion that the 
patient was 
randomized to 
receive.

To examine the 
risks or ben-
efits of short-
term (less 
than 4 weeks) 
smoking 
cessation on 
postoperative 
complications 
and to derive 
the minimum 
duration of 
preoperative 
abstinence 
from smoking 
required to 
reduce such 
complications 
in adult surgi-
cal patients.

All types of 
surgery

There were 
no differences 
in risks for 
cardiovascular 
complications 
among cur-
rent smokers, 
ex-smokers 
(1–8 weeks’ 
abstinence), 
and non-
smokers. No 
meta-analysis 
performed.

Smokers vs. 
non-smokers: 
RR: 2.11, 95% 
CI: 1.51–2.94; 
I2 = 61%; P < 
0.0001). 
Cessation 2-4 
weeks vs. non-
smokers: RR: 
2.51 (95% CI: 
1.85–3.39; 
I2 = 52%; 
P = 0.0005)  
Cessation > 4 
weeks vs. non-
smoker: RR= 
0.77 (95% CI: 
0.61–0.96; 
I2 = 64%; 
P = 0.02)  
Cessation > 8 
weeks vs. non-
smokers: RR: 
0.53 (95% CI: 
0.37–0.76; 
I2 = 52%; 
P = 0.0005).

Smokers vs. 
non-smokers 
(RR: 2.08, 95% 
CI: 1.60–2.71; 
I2 = 8%; P < 
0.00001). 
Cessation 3 
- 4 weeks vs. 
non-smokers: 
RR: 1.22, 95% 
CI: 0.56–2.67, 
I2 = 86%; 
P = 0.61). 
Cessation 
> 4 weeks vs. 
non-smoker: 
RR: 0.69, 95% 
CI: 0.56–0.84; 
I2 = 0%; 
P = 0.0003).

 DNR In conclu-
sion, at least 
4 weeks of 
preoperative 
smoking cessa-
tion is neces-
sary to reduce 
respiratory 
complications, 
and at least 
3–4 weeks of 
abstinence 
is needed 
to reduce 
wound-healing 
complications.



Author(s) Synthesis Number and 
type of studies

Search frame Studies 
included

Aim Surgery type Pulmonary 
complications

Cardiovascular 
complications

Wound healing Any 
complication

Other 
complications

Conclusions

Xing et al., 
2013 (15)

Narrative 36 cohort 
studies

Inception to 
June 2011

Observational 
studies

To identify the 
independent 
risk factors, 
based on 
available 
evidence in 
the literature, 
for patients 
developing SSI 
after spinal 
surgery.

Spinal surgery DNR DNR DNR DNR There were 
46 potential 
independent 
risk factors that 
were identified 
by more than 
one study and 
were included 
in the final 
analysis. Six 
were identi-
fied as strong 
evidence 
factors, includ-
ing obesity/
BMI, longer op-
eration times, 
diabetes, 
smoking, 
history of pre-
vious SSI and 
type of surgical 
procedure.

Although 
the available 
observations 
form a hetero-
geneous group, 
and there is 
no conclusive 
evidence, we 
have identified 
six strong 
evidence risk 
factors includ-
ing obesity/ 
BMI, longer 
operation 
times, diabe-
tes, smoking, 
history of pre-
vious SSI and 
type of surgical 
procedure.

 
* BMI: body mass index; CCT: controlled clinical trial; DNR: did not report; ETS: environmental tobacco smoke; NRT: nicotine replacement therapy; OR: odds ratio; PAD: peripheral arterial disease; RCR: rotator cuff repair; RCT: random-
ized controlled trial; RR: relative risk; SLAP: superior labral anterior to posterior; SSI: surgical site infection; THA: total hip arthroplasty; TKA: total knee arthroplasty; WMD: weighted mean difference.



TOBACCO & 
postsurgical outcomes 

References	

1.	 Burcharth J, Pommergaard HC, Bisgaard T, Rosenberg J (2015). Pa-
tient-related risk factors for recurrence after inguinal hernia repair: 
a systematic review and meta-analysis of observational studies. 
Surg Innov. 22:303-17.

2.	 Chiswell C, Akram Y (2017). Impact of environmental tobacco smoke 
exposure on anaesthetic and surgical outcomes in children: a sys-
tematic review and meta-analysis. Arch Dis Child. 102:123–130.

3.	 Gronkjaer M, Eliasen M, Skov-Ettrup LS, Tolstrup JS, Christiansen AH, 
Mikkelsen SS et al. (2014). Preoperative smoking status and postop-
erative complications: a systematic review and meta-analysis. Ann 
Surg. 259:52-71.

4.	 Javed F, Al-Rasheed A, Almas K, Romanos GE, Al-Hezaimi K (2012). 
Effect of cigarette smoking on the clinical outcomes of periodontal 
surgical procedures. Am J Med Sci. 343:78-84.

5.	 Kanneganti P, Harris  JD, Brophy RH, Carey JL, Lattermann C, Flani-
gan DC (2012). The effect of smoking on ligament and cartilage sur-
gery in the knee: a systematic review. Am J Sports Med. 40:2872-8.

6.	 Kotsakis GA, Javed F, Hinrichs JE, Karoussis IK, Romanos GE (2015). 
Impact of cigarette smoking on clinical outcomes of periodontal flap 
surgical procedures: a systematic review and meta-analysis. J Peri-
odontol. 86(2):254-63. doi: 10.1902/jop.2014.140452.

7.	 Lassig  AAD, Yueh  B, Joseph  AM (2012). The effect of smoking on 
perioperative complications in head and neck oncologic surgery. La-
ryngoscope. 122:1800-8.

8.	 Mills E, Eyawo O, Lockhart I, Kelly S, Wu P, Ebbert JO (2011). Smoking 
cessation reduces postoperative complications: a systematic review 
and meta-analysis. Am J Med. 124:144-54.e8.

9.	 Moller A, Villebro N (2005). Interventions for preoperative smoking 
cessation. Cochrane Database Syst Rev. 3.

10.	Myers K, Hajek P, Hinds C, McRobbie H (2011). Stopping smoking 
shortly before surgery and postoperative complications: a system-
atic review and meta-analysis. Arch Intern Med. 171:983-9.

11.	Nolan  MB, Warner  DO (2015). Safety and efficacy of nicotine re-
placement therapy in the perioperative period: a narrative review. 
Mayo Clin Proc. 90:1553-61.

12.	Pluvy  I, Panouilleres M, Garrido  I, Pauchot J, Saboye J, Chavoin JP 
(2015a). Smoking and plastic surgery, part II. Clinical implications: a sys-
tematic review with meta-analysis. Ann Chir Plast Esthet. 60:e15-49.

13.	Pluvy I, Garrido I, Pauchot J, Saboye J, Chavoin JP, Tropet Y et al. (2015b). 
Smoking and plastic surgery, part I. Pathophysiological aspects: update 
and proposed recommendations. Ann Chir Plast Esthet. 60:e3-e13.

14.	Reese GE, Nanidis T, Borysiewicz C, Yamamoto T, Orchard T, Tekkis PP 
(2008). The effect of smoking after surgery for Crohn’s disease: a me-
ta-analysis of observational studies. Int J Colorectal Dis. 23:1213-21.

15.	Santiago-Torres J, Flanigan DC, Butler RB, Bishop JY (2015). The ef-
fect of smoking on rotator cuff and glenoid labrum surgery: a sys-
tematic review. Am J Sports Med. 43:745-51.

16.	Schmidt-Hansen M, Page R, Hasler E (2013). The effect of preopera-
tive smoking cessation or preoperative pulmonary rehabilitation on 
outcomes after lung cancer surgery: a systematic review. Clin Lung 
Cancer. 14:96-102.

17.	Sepehripour AH, Lo TT, McCormack DJ, Shipolini AR (2012). Is there 
benefit in smoking cessation prior to cardiac surgery? Interact Car-
diovasc Thorac Surg. 15:726-32.

18.	Singh JA (2011). Smoking and outcomes after knee and hip arthro-
plasty: a systematic review. J Rheumatol. 38:1824-34.

19.	Teng S, Yi C, Krettek C, Jagodzinski M (2015). Smoking and risk of 
prosthesis-related complications after total hip arthroplasty: a me-
ta-analysis of cohort studies. PLoS ONE. 10:e0125294.

20.	Theadom A, Cropley M (2006). Effects of preoperative smoking ces-
sation on the incidence and risk of intraoperative and postoperative 
complications in adult smokers: a systematic review. Tob Control. 
15:352-8.

21.	Thomsen T, Tonnesen H, Moller AM (2009). Effect of preoperative 
smoking cessation interventions on postoperative complications 
and smoking cessation. Br J Surg. 96:451-61.

22.	Thomsen T, Villebro N, Moller AM (2014). Interventions for preop-
erative smoking cessation. [Update of Cochrane Database Syst Rev. 
2010;(7):CD002294; PMID: 20614429]. Cochrane Database Syst Rev 
3:CD002294.

23.	Vieira Cavichio B, Alcalá Pompeo D, de Oliveira Oller GASA, Apare-
cida Rossi L (2014). Duration of smoking cessation for the preven-
tion of surgical wound healing complications. Rev Esc Enferm USP. 
48:170-6.

24.	Willigendael EM, Teijink JAW, Bartelink M-L, Peters RJG, Buller HR, 
Prins MH (2005). Smoking and the patency of lower extremity by-
pass grafts: a meta-analysis. J Vasc Surg. 42:67-74.

25.	Xing D, Ma J-X, Ma X-L, Song D-H, Wang J, Chen Y et al. (2013). A 
methodological, systematic review of evidence-based independent 
risk factors for surgical site infections after spinal surgery. Eur Spine 
J. 22:605-15.


