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h Chirurgie orthopédique et traumatologique, hôpital Saint-Antoine, UPMC Paris VI, 184, rue du Faubourg Saint-Antoine, 75012 Paris, France
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A B S T R A C T

Smoking is a public health problem of particular importance during the perioperative period, since it

exposes patients scheduled for surgery to risk increases of 20% in hospital mortality and 40% in major

postoperative complications. In addition, current smoking increases almost all specific surgical

complications. The perioperative period offers a genuine opportunity for smoking cessation. The rate of

preoperative smoking cessation can be increased significantly by offering behavior management and the

prescription of a nicotine substitute before any scheduled surgical intervention. Preoperative smoking

cessation should be routinely recommended independently of the timing of the intervention, even

though the benefits increase in proportion with the length of cessation. All professionals of the care

pathway (general practitioners, surgeons, anesthetists-intensivists, caregivers) must inform smokers of

the positive effects of smoking cessation and offer them dedicated management and personalized

follow-up. In children, cessation of parental smoking or removal of the child from environmental tobacco

smoke as long before surgery as possible is indispensable.
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1. Summary

Smoking is a public health problem of particular importance
during the perioperative period, since it exposes patients
scheduled for surgery to risk increases of 20% in hospital mortality
and 40% in major postoperative complications. In addition, current
smoking increases almost all specific surgical complications.

The perioperative period offers a genuine opportunity for
smoking cessation. The rate of preoperative smoking cessation
can be increased significantly by offering behavior management and
the prescription of a nicotine substitute before any scheduled
surgical intervention. Preoperative smoking cessation should be
routinely recommended independently of the timing of the
intervention, even though the benefits increase in proportion with
the length of cessation. All professionals of the care pathway (general
practitioners, surgeons, anesthetists-intensivists, caregivers) must
inform smokers of the positive effects of smoking cessation and offer
them dedicated management and personalized follow-up.

2. Summary for the patient

Current smoking before a surgical intervention increases both
in-hospital mortality and all potential complications. The physi-
cians involved must therefore determine the patient’s smoking
status, advise regarding the inherent risks of smoking, give advice
and/or offer management, and prescribe nicotine substitutes and
personalized follow-up to stop smoking as far upstream of the
surgical intervention as possible. Children should be removed from
environmental tobacco smoke as soon as possible.

3. Preamble

3.1. Guidelines and their purpose

3.1.1. Background

Of the 11 million patients who undergo anesthesia in France
every year, nearly 30%, i.e., 3 million are smokers. Tobacco smoke
strongly inhibits tissue and bone repair, which is of prime
importance in the surgical context in ensuring timely wound
healing. The carbon monoxide produced and inhaled with cigarette
smoke results in a mismatch between oxygen uptake and the
availability of oxygen to cells.

An analysis of 18 meta-analyses, large cohort studies and
systematic reviews [1–18] (cf. supplementary material: perioper-
ative complications related to smoking) indicated that current
smoking increases by about 20% in-hospital mortality and by 40%
major postoperative complications (deep infection, pneumonia,
unscheduled intubation, pulmonary embolism, ventilation > 48 h,
stroke, coma > 24 h, cardiac arrest, myocardial infarction, trans-
fusion > 5 units, sepsis, septic shock). Current smoking increases
all specific surgical complications, except for ENT surgery for
which associated smoking-related diseases were not taken into
account in the available studies.

The overall quality of evidence is high for the analysis of all types
of surgery taken together, and ranges from very low to high as a
function of the type of surgery. The desirable effects of smoking
cessation therefore clearly outweigh the undesirable effects.

The preoperative period is a moment when the smoker’s
motivation to quit is high and therefore constitutes a highly
favorable opportunity for providing smoking cessation support. It
is a teachable moment [19].
3.1.2. Rationale

The guidelines of the 2005 Conference of Experts held under the
aegis of the Office français de prévention du tabagisme (OFT; French
Office for Tobacco Control) in association with the Sfar (French
Society of Anesthesia and Intensive Care) and the Association

française de chirurgie (French College of Surgeons) (http://sfar.org/
wp-content/uploads/2015/10/
2a_AFAR_Tabagisme-perioperatoire.pdf) recommend a proactive
attitude among health care professionals regarding smoking
cessation in patients. However, these guidelines are not well
known or followed in clinical practice. One of the major barriers to
application of these guidelines by practitioners relates to the
methodology employed and to the large number of questions
covered. This is why Sfar, through its Board of Directors, decided
together with the SFT (Société francophone de tabacologie), the
CNCT (Comité national contre le tabagisme), the SOFCOT (Société

française de chirurgie orthopédique et traumatologique), the CNP de

chirurgie plastique and the CNP de chirurgie thoracique et cardio-

vasculaire to update the 2005 guidelines by asking the clinical
benchmarking committee (Comité des référentiels cliniques) to
produce a limited number of simple and easily applicable
guidelines for the health care professionals concerned.

3.1.3. Purpose

The purpose was to draw up formal guidelines on the
perioperative management of smoking cessation in patients.

3.1.4. Bibliographic search and selection criteria

The literature search related to the last ten years of publications
referenced in Medline1 and the Cochrane database1, except for
question no. 4. We favored meta-analyses, systematic reviews, and
large cohort studies.

3.1.5. Populations and comparisons

For adults, smoking-related medical and surgical complications
were analyzed as a function of the type of surgery and the efficacy
of the different strategies of specific management and of
management of smoking cessation. For children, only removal of
the child from environmental tobacco smoke was studied.

3.1.6. Outcomes

For each question, we defined outcomes classified in order of
importance (from crucial to unimportant).

3.2. GRADE1 methodology

GRADE1 (Grades of Recommendation Assessment, Develop-
ment and Evaluation) methodology was used to draw up the
guidelines. After a quantitative analysis of the literature, this
method can be used to determine the quality of the evidence and
hence the confidence that can be placed in this analysis, and to
determine the strength of the recommendation. The quality of
evidence was divided into four categories:

� high: future research will very probably not change confidence
in the estimation of the effect;

� moderate: future research will probably change confidence in
the estimation of the effect and could alter the estimation of the
effect itself;

� low: future research will very probably have an impact on
confidence in the estimation of the effect and will probably alter
the estimation of the effect itself;

� very low: the estimation of the effect is very uncertain.

The quality of the evidence was analyzed for each endpoint and
then an overall level of evidence was defined from the quality of
evidence of the crucial criteria.

http://sfar.org/wp-content/uploads/2015/10/2a_AFAR_Tabagisme-perioperatoire.pdf
http://sfar.org/wp-content/uploads/2015/10/2a_AFAR_Tabagisme-perioperatoire.pdf
http://sfar.org/wp-content/uploads/2015/10/2a_AFAR_Tabagisme-perioperatoire.pdf
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The final formulation of the guidelines is always binary: either
positive or negative and either strong or weak:

� strong: should or should not be done (GRADE 1+ or 1–);
� weak: probably should or should not be done (GRADE 2+ or 2–).

The force of the guideline is determined as a function of four key
factors approved by vote by the experts using the GRADE Grid
method [16]:

� estimation of the effect;
� the overall level of evidence: the higher the level, the more likely

it is that the recommendation will be strong;
� the balance between desirable and undesirable effects: the more

favorable the balance, the more likely it is that the recommen-
dation will be strong;

� values and preferences: in the event of uncertainty or great
variability, the recommendation will most probably be weak;
these values and preferences should ideally be obtained directly
from the people concerned (patient, physician, decision-
maker);

� costs: the higher the costs or the use of resources, the more likely
it is that the recommendation will be weak.

4. Recommendations

4.1. Recommendation 1: specific management of preoperative

smoking cessation

4.1.1. Wording of the question

What are the effects of the different smoking cessation
strategies proposed preoperatively?

4.1.2. Rationale

Intensive behavioral intervention (dedicated consultation, 4-
week follow-up, prescription of nicotine substitute products. . .)
increased ten-fold (RR: 10.76; 95% CI: 4.55–25.46) the rate of
smoking cessation before surgery compared with ‘‘no interven-
tion’’, reduced complications overall by 60% in 2 randomized
controlled trials in 210 patients (RR: 0.42; 95% CI: 0.27–0.65), and
increased three-fold the one-year rate of smoking cessation (RR:
2.96; 95% CI: 1.57–5.55). The quality of evidence is moderate due
to the imprecision of the results [20] (cf. supplementary material:
question no 1).

Brief behavioral intervention (recommendation to quit without
follow-up) increased by 30% (RR: 1.30; 95% CI: 1.16–1.46) the rate
of smoking cessation before surgery compared with ‘‘no interven-
tion’’, did not reduce complications overall (RR: 0.92; 95% CI: 0.72–
1.19), but doubled the one-year rate of smoking cessation (RR:
2.29; 95% CI: 1.14–4.61). The quality of evidence is moderate due
to the imprecision of the results [20].

Nicotine substitute products did not increase postoperative
pain or the consumption of opioids in a small, randomized
controlled trial [21].

The desirable effects of smoking cessation therefore clearly
outweigh the undesirable effects.

4.1.3. Recommendation

We recommend offering behavioral management and the

prescription of a nicotine substitute product for smoking

cessation before any scheduled surgical intervention

(Grade 1+).
4.2. Recommendation 2: minimum effective period for preoperative

smoking cessation

4.2.1. Wording of the question

What is the minimum effective period for preoperative smoking
cessation?

4.2.2. Rationale

The analysis relates to 21 publications, mainly retrospective
observational studies [22]. The overall quality of evidence is
moderate because of an evaluation bias between non-smoker and
smoker (simple declaration without laboratory testing).

Smoking cessation over 8 weeks before the intervention
reduced by close to 50% respiratory complications (bronchospasm
requiring treatment, atelectasis necessitating bronchoscopy or
assisted ventilation or both, lung infection, pleural effusion,
pneumothorax, emphysema, pulmonary embolism, acute respira-
tory distress syndrome, respiratory insufficiency or arrest, re-
intubation and ventilation, tracheotomy, and need for 24-hour
breathing of high oxygen concentration) compared with a current
smoker (RR: 0.53; 95% CI: 0.37–0.76). Smoking cessation over
4 weeks before the intervention reduced respiratory complications
by close to 25% compared with a current smoker (RR: 0.77; 95% CI:
0.61–0.96). Smoking cessation between 2 and 4 weeks before the
intervention did not reduce respiratory complications compared
with a current smoker (RR: 1.14; 95% CI: 0.90–1.45) and did not
differ from smoking cessation of less than 2 weeks (RR: 1.04; 95%
CI: 0.83–1.30). There were, however, no deleterious effects of
respiratory complications of smoking cessation of < 2 weeks.

In terms of impaired wound healing, the benefits of quitting
were apparent after 3–4 weeks of smoking cessation (RR: 0.69; 95%
CI: 0.56–0.84).

Lastly, perioperative smoking cessation, of whatever timing
with regard to the intervention, increased the final rate of
definitive smoking cessation (cf. question no 1).

The desirable effects of smoking cessation therefore clearly
outweigh the undesirable effects (cf. supplementary material:
question no 2).

4.2.3. Recommendation

We recommend preoperative smoking cessation independent-

ly of the timing of the intervention, even though the benefits

increase proportionally with the length of cessation (Grade 1+).

4.3. Recommendation 3: consultative role of the surgeon, anesthetist-

intensivist, and carers when the patient is a smoker

4.3.1. Wording of the question

For a patient who smokes, what is the role of the surgeon and/or
anesthetist-intensivist and/or carers in the care pathway?

4.3.2. Rationale

Analysis of 17 publications relating to 13,724 patients (cf.
supplementary material: question no 3) showed a 60% increase in
smoking abstinence at 6 months in patients given brief advice
(interview of less than 20 minutes and no more than one follow-up
visit), compared with patients not given advice (RR: 1.66; 95% CI:
1.42–1.94). For the same endpoint, strong advice (interview of over
20 minutes, plus a follow-up visit and use of a brochure) led to an
increase in smoking abstinence at 6 months of over 80% (RR: 1.86;
95% CI: 1.60–2.15) (11 studies, 8515 patients). Direct comparison
between intensive and brief advice shows that the former was
more effective (RR: 1.37; 95% CI: 1.20–1.56) (15 studies,
9775 patients).



S. Pierre et al. / Anaesth Crit Care Pain Med 36 (2017) 195–200198
The overall quality of the evidence is moderate because of a
large risk of bias and the indirect nature of the evidence (no study
in a perioperative context) [23].

A recent study on follow-up in 3336 patients included in a lung
cancer screening program shows that assistance and advice
provided to the patient, including via a dedicated hotline, were
independently associated with increased smoking cessation (OR:
1.40; 95% CI: 1.21–1.63 and OR: 1.46; 95% CI: 1.19–1.79) [24].

4.3.3. Recommendation

We recommend that all professionals involved in the care

pathway (surgeons, anesthetist-intensivists, carers) inform

smokers of the positive effects of quitting and offer them

dedicated management and personalized follow-up (Grade 1+).

4.4. Recommendation 4: impact of passive smoking on the child

during the perioperative period

4.4.1. Wording of the question

What is the impact of passive smoking on the child in the
perioperative period?

4.4.2. Rationale

The analysis relates to 8 publications in 11,275 children, mainly
prospective observational studies [25–31]. The 2007 study by von
Ungern-Sternberg et al. [32] on the impact of a recent infection of
the upper airways was not included. The overall quality of the
evidence was moderate, because of the moderate and unexplained
heterogeneity of the results (I2 > 50%).

Passive smoking in the child doubled [RR: 2.02 (95% CI: 1.82–
2.23)] the risk of undesirable perioperative effects in the case of
general anesthesia (cough, laryngospasm, bronchospasm, and
desaturation). We found no studies specifically on the interval
required between smoking cessation in the parents and reduction
in perioperative morbidity in the child.

The desirable effects of smoking cessation therefore clearly
outweigh the undesirable effects (cf. supplementary material:
question no 4).

4.4.3. Recommendation

We recommend parental smoking cessation or removal of the

child from environmental tobacco smoke as long as possible

before the intervention (Grade 1+).

4.5. Recommendation 5: electronic cigarettes and preoperative

smoking

4.5.1. Wording of the question

What are the effects and the role of electronic cigarettes in the
perioperative period?

4.5.2. Rationale

The analysis related to 3 randomized controlled trials in
1246 patients [33] outside a surgical context. Electronic cigarettes
doubled the rate of smoking cessation (RR: 2.29; 95% CI: 1.05–
4.96). The quality of the evidence is low due to imprecision in the
results and the indirect nature of the evidence. The lack of
difference between the effects of electronic cigarettes and nicotine
substitutes (RR: 1.26; 95% CI: 0.68–2.34) revealed in one trial is
uncertain for the same reasons (cf. supplementary material:
question no 5).
Following a report on electronic cigarettes by Public Health
England, the Haute Autorité de santé recently issued a report
(http://www.has-sante.fr/portail/upload/docs/application/pdf/
2015-11/a_2015_0100_reponse_courrier_dgs_actualisation_
rbp_tabac.pdf), which found that the literature data on the efficacy
and safety of electronic cigarettes are still insufficient to
recommend their use in smoking cessation programs.

In its report of 15 May 2014 (https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/311887/
Ecigarettes_report.pdf), Public Health England states the
following:

� ‘‘electronic cigarettes, and the various new generation nicotine
devices in development, clearly have potential to reduce the
prevalence of smoking in the UK. The challenges are to harness
that potential, maximise the benefits, and minimise risks’’;

� ‘‘the health risks of passive exposure to electronic cigarette
vapor are therefore likely to be extremely low’’;

� ‘‘studies indicate that electronic cigarettes are moderately
effective as smoking cessation and harm reduction aids, but
that a significant component of that effect is due to the
behavioral rather than nicotine delivery characteristics of the
devices. However, most of the available evidence relates to early
generation devices of unknown but almost certainly low
nicotine delivery. More recent and future devices may prove
much more effective’’;

� ‘‘electronic cigarettes therefore increase smoking cessation to
the extent that they draw in smokers who would not otherwise
use a nicotine substitute in an attempt to quit, but reduce it to
the extent that they take smokers away from Stop Smoking
Services (SSS). The optimum solution for population health is to
maximise both the use of electronic cigarettes among smokers,
and the proportion of users who engage with SSS. This will
require some changes to current SSS practice’’;

� ‘‘electronic cigarettes, and other nicotine devices, therefore offer
vast potential health benefits, but maximising those benefits
while minimising harms and risks to society requires appropri-
ate regulation, careful monitoring, and risk management.
However, the opportunity to harness this potential into public
health policy, complementing existing comprehensive tobacco
control policies, should not be missed’’.

The NHS proposes the use of electronic cigarettes in the
framework of a smoking cessation program:

� http://www.nhs.uk/Livewell/smoking/Pages/e-cigarettes.aspx;
� http://www.nhs.uk/smokefree/help-and-advice/

e-cigarettes#74wkZypu4vHDkgyW.97.

Lastly, the Haut Conseil de la santé publique (HCSP) updated on
26 February 2016 its recommendations concerning the benefit-risk
ratio of electronic cigarettes for the general population (http://
www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=541).

The work of the HCSP shows that the electronic cigarette:

� can be considered as an aid in helping smokers to quit or reduce
their use of tobacco;

� could constitute a port of entry in combatting smoking;
� raises the risk of a renormalization of the use of tobacco, given

the positive image conveyed by its marketing and by its visibility
in public spaces.

The HCSP recommends:

� informing, without publicity, health care professionals and
smokers that electronic cigarettes are an aid in smoking

http://www.has-sante.fr/portail/upload/docs/application/pdf/2015-11/a_2015_0100_reponse_courrier_dgs_actualisation_rbp_tabac.pdf
http://www.has-sante.fr/portail/upload/docs/application/pdf/2015-11/a_2015_0100_reponse_courrier_dgs_actualisation_rbp_tabac.pdf
http://www.has-sante.fr/portail/upload/docs/application/pdf/2015-11/a_2015_0100_reponse_courrier_dgs_actualisation_rbp_tabac.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/311887/Ecigarettes_report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/311887/Ecigarettes_report.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/311887/Ecigarettes_report.pdf
http://www.nhs.uk/Livewell/smoking/Pages/e-cigarettes.aspx
http://www.nhs.uk/smokefree/help-and-advice/e-cigarettes#74wkZypu4vHDkgyW.97
http://www.nhs.uk/smokefree/help-and-advice/e-cigarettes#74wkZypu4vHDkgyW.97
http://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=541
http://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=541
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cessation and, through exclusive use, a way of reducing the risks
of tobacco;

� maintaining the sales and publicity restrictions imposed by law
and extension of the ban on use in all spaces allocated to
collective use.

The HCSP suggests:

� strengthening methods for the gathering of observational data
on smoking, conducting robust epidemiological and clinical
studies on electronic cigarettes, and the launch of research on
these issues in the human and social sciences;

� clarifying the status of the electronic cigarette and cartridge
refills;

� pursuing efforts regarding labeling and branding to inform
consumers and to ensure their safety;

� thinking about the creation of a ‘‘medicalised’’ electronic
cigarette.

Opinions regarding the risk-benefit ratio of electronic cigarettes
therefore range from uncertain to probably favorable. These
divergent opinions could be due to a different ‘‘cultural’’ approach
of the British [34].

We therefore decided to conduct a vote between 2 types of
recommendation.

The first considers that the risk-benefit ratio is uncertain and so
electronic cigarettes should not be used: ‘‘Current understanding
does not allow us to recommend the use of electronic cigarettes in
perioperative smoking cessation’’.

The second considers that the risk-benefit ratio is probably
favorable in the perioperative context: ‘‘We suggest that the use of
electronic cigarettes before scheduled surgery should not be
discouraged in patients who are already using them in an ongoing
smoking cessation program and in patients who refuse the use of
other nicotine substitutes’’.

The voting results showed a wide range of opinions among the
experts for both types of recommendation (cf. supplementary
material: question no 5). As GRADE1 methodology specifies that at
least 50% of the participants must be for a recommendation and
less than 20% against, no recommendation could be made in this
case.

4.5.3. Recommendation

None.

Disclosure of interest
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Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.accpm.2017.02.002.
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