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Abstract  

The interplay between smoking and general anesthesia encompasses significant perioperative 

risks and complications. This comprehensive review evaluates the physiological consequences 

of smoking that challenge anesthetic management, including its effects on respiratory and 

cardiovascular system. We also analyse the impact smoking has on the metabolism of 

medications commonly used during anasthesia. Common complications of general anesthesia 

exacerbated by smoking are presented. The review elaborates on the Society for Perioperative 

Assessment and Quality Improvement 2020 guidelines for preoperative smoking cessation, 

emphasizing the timing and intensity of interventions, the use of pharmacotherapies, and the 

benefits of a multidisciplinary approach for improving patient outcomes. Findings underscore 

the importance of early smoking cessation, which reduces respiratory complications. E-

cigarettes as a smoking cessation aid are discussed. Lastly, the paper calls for vigilance in the 

perioperative management of smokers and the integration of cessation initiatives as a potential 

"teachable moment" for long-term abstinence. 
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Introduction 

According to the World Health Organisation consumption of tobacco products declined 

significantly- from 1 in 3 people in 2000 to 1 in 5 in 2022 worldwide. (1) Poland in the early 

1990s used to have one of the highest smoking prevalence levels in the world- 70% in men and 

30% in women. (2) Now the statistics are better- in 2022 30,8% of men and 27,1% of women 

admit to smoking. (3) Despite the decline in numbers smokers are still a big population of 

patients that require special consideration in therapeutic processes due to risk factors associated 

with smoking. Research has shown that smokers are at a higher risk of experiencing 

complications during and after surgery compared to non-smokers. In addition, the use of general 

anesthesia in smokers can pose specific challenges. Cigarette smoking poses a major 

controllable risk in perioperative settings, leading to increased mortality and morbidity. (4) 

Dealing with the challenges posed by smoking during anesthesia requires a comprehensive 

understanding of the interplay between smoking and anesthetic agents, as well as the 

physiological changes induced by long-term smoking on the body. Therefore, it is essential for 

healthcare providers to have a detailed understanding of the implications of smoking on general 

anesthesia to provide the best possible care for patients who smoke. This review aims to 

summarise the latest state of knowledge regarding the impact that smoking has on anesthesia.  

Materials and methods 

A review of the scientific literature was conducted by searching the PubMed database to 

examine the impact of smoking on general anesthesia. The search was limited to articles 

published within the last 10 years, focusing on those indexed in PubMed, written in English, 

and falling into categories such as meta-analyses, original research studies, clinical trials, and 

review articles. Case reports and non-English language articles were excluded from 

consideration. 

Effect of smoking on the human body  

Nicotine addiction  

One of the primary effects of smoking on the body is nicotine addiction. Nicotine, a highly 

addictive substance found in cigarettes, acts on the brain to stimulate the release of dopamine, 
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a neurotransmitter that creates feelings of pleasure and reward. This addictive nature of nicotine 

can make it difficult for smokers to quit and can lead to continued smoking even in the face of 

potential health risks associated with surgery. Nicotine dependence often leads individuals 

towards prolonged use despite being aware of surgical risks. (5) 

Cardiovascular  system  

Smoking accelerates the development of atherosclerotic plaques and endothelial injuries, 

increasing the risk of coronary artery disease, hypertension, peripheral vascular disease, 

thromboembolic disease, and stroke. These cardiovascular complications can significantly 

impact the administration and management of anesthesia, as smoking-induced changes may 

compromise vital functions like cardiac output, blood pressure regulation, and oxygen delivery, 

potentially leading to adverse perioperative outcomes and prolonged recovery times 

Smoking is also strongly correlated with the prevalence of subarachnoid hemorrhage. (4) 

Nicotine causes increased sympathetic stimulation leading to elevated blood pressure, heart 

rate, and peripheral vascular resistance. Furthermore, harmful chemicals in cigarettes like 

carbon monoxide can result in vasoconstriction, impaired oxygen delivery, and an increased 

risk of myocardial infarction and arrythmias during surgery. (6) 

Respiratory system  

Smoking has a detrimental effect on the respiratory system, leading to decreased lung 

function,  increased airway resistance and reduced lung volumes. Smokers often have 

underlying chronic obstructive pulmonary disease (COPD) or asthma, which can complicate 

anesthesia management and increase the risk of postoperative respiratory complications (7)  

The inhalation of cigarette smoke causes inflammation and damage to the airway epithelium, 

resulting in excessive mucus production and impaired mucus clirence, airway hyperreactivity, 

and impaired gas exchange. These smoking-induced respiratory changes can also manifest as 

perioperative challenges, such as an increased likelihood of difficult intubation, laryngospasm, 

and bronchospasm during the administration of general anesthesia (7) 

 

 



5 

 

Gastroenteric system  

Chronic smoking can affect the resting pressure of the lower esophageal sphincter, raising the 

risk of gastroesophageal reflux, which could increase the risk of pulmonary aspiration during 

general anesthesia which is an important safety concern. It can also slow down the rate of gastric 

emptying. (8) 

S. Lazaar et al. concluded acute smoking in regular smokers has no impact on gastric emptying. 

The study was carried out by subsequent ultrasonographic evaluation of the antral area of the 

stomach in fasted patients between two smoking sessions. (9)  

Influences on the metabolism of medications  

Anesthetic agents and medications commonly used during the perioperative period metabolism 

can be significantly impacted by smoking. Cigarette smoking can induce the activity of hepatic 

enzymes activity, particularly the cytochrome P450 system, which is responsible for 

metabolizing many anesthetic agents and other medications used during administering 

anesthesia. (4) This accelerated drug metabolism can lead to reduced plasma concentrations of 

certain anesthetics, potentially requiring higher dosing to achieve the desired clinical effect. 

The altered metabolism of anesthetic drugs in smokers necessitates careful dose adjustments 

and vigilant monitoring to maintain appropriate anesthetic depth and duration. Patients who 

have a history of both current and former smoking tend to experience elevated levels of 

postoperative pain. Furthermore, due to alterations in metabolism and dysfunction of 

acetylcholine receptors, smokers necessitate higher doses of opioids during and after surgical 

procedures, as substantiated by several studies. (10)(11)(12). The quantity of cigarettes smoked 

per day by active smokers is positively associated with the amount of opioids consumed both 

during and after surgery. (10) 

Shuai Zhao  at al. investigated the effects of smoking cessation on postoperative pain levels and 

the amount of opioids administered to long-time elderly smokers undergoing thoracoscopic 

lung cancer surgery. They found that smokers experienced higher pain levels than nonsmokers. 

Smoking cessation 3 or more weeks before surgery improved postoperative pain outcomes 

better in comparison to a cessation period shorter than 3 weeks. (13) 

https://pubmed.ncbi.nlm.nih.gov/?term=Zhao+S&cauthor_id=30653178
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This association is probably attributed to the impact of nicotine on the body. Nicotine triggers 

α4β2 nicotinic acetylcholine receptors, leading to a temporary pain-relieving effect. Moreover, 

cigarette smoke may serve as an indicator of UDP-glucuronyl transferase, an enzyme involved 

in morphine metabolism. (14) Studies have indicated that smokers experience heightened 

sensitivity to pain (15). They need higher amounts of remifentanil after nicotine withdrawal. 

This opioid is not metabolised in the liver which suggest that the reason for its greater demand 

is deregulation in nicotinic acetylcholine receptors. (14) 

A retrospective cohort study from 2017 arrives at different conclusions. It found no significant 

correlation between total pack- years of cigarette smoking and total dose of opioids (doses of 

various opioids were converted using standard conversion ratios to determine total opioid dose) 

administered to patients after lung or laryngeal cancer surgery.  The researchers theorise that 

an important factor to consider is nicotine withdrawal symptoms. They may have affected pain 

perception in previous studies. (16)  

Propofol is commonly used for the induction and maintenance of general ansthesia. Its activity 

is also affected by the use of cigarettes. It was concluded that current smokers consumed 50% 

more propofol and past smokers consumed 19% more propofol compared to nonsmokers while 

under general ansthesia and during the induction. (14) 

The underlying mechanisms by which smoking affects pain perception and anesthetic drug 

pharmacokinetics are not fully understood and warrant further investigation. 

Complications  

Smoking is a well-established risk factor for these adverse postoperative respiratory outcomes, 

as the chronic respiratory changes induced by smoking can predispose patients to an increased 

likelihood of such complications during the perioperative period. 

Postoperative pulmonary complications  

Postoperative pulmonary complications comprise a range of respiratory issues such as 

infection, failure, effusion, atelectasis, pneumothorax, bronchospasm, and aspiration. These 

were clearly defined and standardized by the European joint task force in 2015. (17)Smoking 

is a well-established risk factor for these adverse postoperative respiratory outcomes due to the 

chronic changes it induces in the respiratory system, increasing the likelihood of complications 
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during the perioperative period. Smokers have over 10 times more instances of PPCs while ex-

smokers are twice as likely compared to non-smokers. Ceasing smoking has been shown to 

reduce the risk of PPCs by 23% if lasting >4 weeks and by 47 % if over 8 weeks. 

(12)Additionally, smokers have higher rates of postoperative pneumonia, respiratory failure, 

and reintubation compared to non-smokers 

The heightened susceptibility to postoperative pulmonary complications in smokers stems from 

the multifaceted detrimental effects of chronic cigarette use on respiratory physiology which 

results in an increased risk of atelectasis and weakened respiratory muscle function and 

compromises the cough mechanism.(18) 

Furthermore, smoking alters the immune response and increases airway inflammation, leaving 

the lungs more vulnerable to infection. (20)A large retrospective analysis of over 300,000 

surgical patients found that current smokers had a 40% higher risk of respiratory complications 

compared to non-smokers, while former smokers still exhibited a 20% increased risk (7) 

The increase in mortality in patients who developed PPC is significant- 14-30% of them will 

die in 30 days from major surgery which is a striking statistic that shows the need for 

minimization of probability of PPC occurrence. (18) 

Post-operative cognitive dysfunction (POCD) 

A condition is described as a mild decline in cognitive function that occurs following the 

recovery from the immediate effects of surgery.(20) It can persist for a period ranging from 1 

month to 1 year after the procedure, with elderly patients being most commonly affected. 

Studies have linked it to pre-existing cognitive impairment, cardiovascular diseases, and 

cerebrovascular diseases. The specific mechanism by which POCD develops is not fully 

understood; however, there are speculations that it may be related to hypoxemia, elevated levels 

of stress hormones and an inflammatory response triggered by surgery. (20) POCD is equally 

likely to occur after both general and local anesthesia. (21)Smoking has been identified as a 

potential risk factor for POCD, with statistical differences observed in the prevalence between 

smokers and non-smokers. (22) This could be attributed to nicotine's impact on nicotinic 

acetylcholine receptors mediated by α7nAChR, leading to inhibition of HMGB1-NF-κB 

signalling pathway that may contribute to the onset of POCD.(23) 
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Opposing findings were presented by Wang, et al.(24) According to this article history of 

smoking decreases risk of POCD because of immune-supresory activity of nicotine through the 

cholinergic anti-inflammatory pathway. It leads to decreased levels of TNF-α which is 

associated with neuroinflammation possibly leading to POCD- the article found elevated levels 

of TNF-α in patients with POCD. (24)  

The impact of smoking on postoperative cognitive function remains unclear, with conflicting 

findings reported in the literature. This highlights the complex and not yet fully understood 

relationship between smoking and postoperative outcomes. 

PONV  

PONV stands for postoperative nausea-vomiting is one of the complications of anasthesia 

influenced by the smoking status of the patient. Smoking status is one of the factors considered 

in Apfel – a simplified scoring system used to determine the probability of PONV. (25) (26) 

The exact mechanism by which smoking reduces the risk of PONV is not known. Whalen et al 

found no correlation between recent smoking (measured by exhaled CO levels) and PONV and 

concluded that recent cigarette smoke exposure does not protect against PONV. More likely 

this happens due to chronic exposure through changes in nicotine receptors in CNS. (27) Other 

theory states that due to the gradual desensitization of the chemoreceptor trigger zone caused 

by repeated exposure to chemicals in cigarette smoke, regular smokers have decreased 

probability of developing PONV as a reaction to drugs such as opioids used during anesthesia. 

(28) 

Laryngospasm  

Laryngospasm is a condition characterized by the involuntary closure of the vocal cords, 

resulting in airway obstruction and leading to hypoxia. This life-threatening complication can 

occur at any phase of the anesthesia process, from induction to emergence, and is particularly 

common among pediatric patients. (29)Research conducted by Sibel Seckin Pehlıvan et al. 

indicated that laryngospasm occurs more often in children exposed to passive smoking. Their 

study revealed that 16.4% of children whose parents exposed them to passive smoking at home 

had experienced laryngospasm, with the most affected age group being 1-11 years old. It was 

postulated that these children spend significant time with their parents and consequently have 

https://pubmed.ncbi.nlm.nih.gov/?term=Wang%20R%5BAuthor%5D
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higher exposure to cigarette smoke. Notably, no patient in the control group experienced 

laryngospasm. (30) 

Wound healing 

Smoking has well-documented effects on wound healing, which can pose challenges in the 

perioperative period. Impaired wound healing and increased risk of surgical site infections are 

significant concerns for patients undergoing anesthesia. The vasoconstrictive and inflammatory 

effects of smoking can lead to decreased tissue oxygenation and compromised immune 

response, impacting the healing process and predisposing smokers to delayed wound healing 

and higher rates of postoperative complications. It was determined that smokers are 30% more 

likely than non-smokers to have surgical site infections and 65% more likely to develop wound 

disruption. (31) 

Perioperative cigarette cessation guidelines   

Given the impact of smoking on perioperative outcomes, addressing smoking cessation as part 

of preoperative optimization is crucial. 

In 2020 Society for Perioperative Assessment and Quality Improvement (SPAQI) published a 

consensus on perioperative smoking cessation. Its recommendations state the following:  

-       Smoking cessation and intervention leading to it should happen as soon as possible in 

relation to scheduled surgery. The longer the period of cessation the better but 4-8 week long 

cessation are associated with decreased probability of respiratory complications and impaired 

wound healing. (32) Interventions can be safely implemented at any time before surgery- 

contrary to long-held beliefs smoking cessation shortly before surgery does not increase cough, 

sputum production and complication rates. (32)long-held 

-       Ideally, high-intensity smoking cessation interventions should be implemented. (32) 

-       There should be a multidisciplinary approach towards smoking cessation- primary care 

physicians, surgeons and anesthesiologists should all counsel smoking patients (32) 

-       Nicotine replacement therapy and other medication (such as bupropion and varenicline) 

that help to mitigate nicotine withdrawal symptoms when paired with behavioural interventions 

are effective and can be used for smoking cessation. (32)  
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In the long term, high-intensity preoperative interventions that are continued in the 

postoperative period are more effective. (33) (36) 

E-cigarettes seem to be among the most effective pharmacotherapies for quitting smoking when 

compared to other forms of nicotine replacement therapy. (33) (34)However, there is still 

insufficient research regarding the long-term effects and safety of using e-cigarettes. (26) It's 

important to note that perioperative smoking cessation can serve as a "teachable moment" and 

a unique opportunity for achieving long-term cessation. (35) Research has shown that 

perioperative smoking cessation interventions were effective not only in supporting individuals 

to quit before surgery but also during 1-year follow-ups. (36) 

Multidisciplinary Approach 

Effective management of smokers undergoing general anesthesia involves a multidisciplinary 

approach. Collaboration between anesthesiologists, surgeons, nurses, and smoking cessation 

specialists is essential to address the complex challenges associated with smoking in the 

perioperative setting. The comprehensive care team can develop tailored perioperative 

strategies, provide patient education, and offer support for smoking cessation to optimize 

patient outcomes. 

Conclusion 

The impact of smoking on patients undergoing general anesthesia extends beyond respiratory 

and cardiovascular considerations, encompassing pharmacokinetic influences, wound healing, 

and perioperative complications. A thorough understanding of the effects of smoking on 

anesthesia management is imperative for healthcare providers to deliver safe and effective 

perioperative care for smokers. By integrating specialized approaches and comprehensive 

support, the healthcare team can mitigate the adverse effects of smoking and enhance the overall 

surgical experience and outcomes for patients who smoke. 

Closing remarks 

As the understanding of the intricate relationship between smoking and general anesthesia 

continues to evolve, it is imperative for healthcare providers to remain updated with the latest 

evidence and guidelines. By integrating this knowledge into clinical practice, anesthesiologists 

and perioperative teams can optimize patient care and safety, for individuals with a history of 
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smoking. This comprehensive review aims to address these nuanced considerations in the 

context of administering general anesthesia to patients who smoke, emphasizing the need for 

tailored approaches and vigilant perioperative management. 
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