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INTRODUCTION: 
High serum nicotine levels are associated with increased risk of delayed union and nonunion. Varenicline, a nicotinic 
receptor partial agonist used in smoking cessation, has been shown to mitigate the adverse effects of nicotine use in 
rodent models. However, its impact on human adult cervical fracture patients is not known. 
METHODS: The PearlDiver database was queried to identify nicotine-dependent adults with cervical fracture. Patients 
were stratified by preoperative varenicline use within one year of surgery and matched 1:1 by age, sex, and Charlson 
Comorbidity Index (CCI). Comparative analyses were performed on demographics, comorbidities, and medical and 
surgical complications up to two years postoperatively. Multivariate logistic regression analyses, accounting for significant 
variables, were utilized to further characterize the role of varenicline on fracture healing. 
RESULTS: 
In total, 1,883 non-varenicline and varenicline users were included. Mean age was 53.6 years, 47.0% were female, and 
mean CCI was 2.5. Varenicline users reported lower rates of blood loss anemia (Varenicline User = 5.4% vs Non-
Varenicline User = 7.8%) but higher rates of chronic pulmonary disease (69.1% vs 55.7%), obesity (38.8% vs 34.2%), 
osteoarthritis (44.1% vs 39.3%), and depression (73.6% vs 67.7%), all p<0.05. At 90-day follow-up, varenicline users had 
lower rates of infection (0.3% vs 1.1%, p=0.011) and anterior (0.6% vs 1.6%, p=0.003) or posterior (0.5% vs 1.5%, 
p=0.003) fusion and but comparable rates of wound dehiscence (0.5% vs 0.7%, p=0.403) and hematoma (0.5% vs 0.3%, 
p=0.422). At 6-month follow-up, varenicline users had lower rates of delayed fracture union (0.4% vs 1.4%, p=0.002). 
Finally, at 2-year follow-up, varenicline users had lower rates of fracture sequelae (2.8% vs 4.3%, p=0.013) but 
comparable rates of pseudoarthrosis (1.2% vs 1.3%, p=0.882) as non-varenicline users. Multivariate regression analysis, 
accounting for age, gender, CCI, and significant comorbidities, revealed that varenicline users have lower odds of delayed 
union (OR=0.41, 95%CI=0.34-0.48, p<0.001) and pseudoarthrosis (OR=0.79, 95%CI=0.69-0.90, p<0.001). 
DISCUSSION AND CONCLUSION: 
In cervical fracture patients, varenicline use was associated with lower rates of infection, delayed fracture union, fracture 
sequelae, and subsequent anterior or posterior fusion. In addition, pseudoarthrosis and delayed fracture union patients 
were less likely to report varenicline use preoperatively. Pharmacotherapy may be beneficial in mitigating associated risks 
and optimizing outcomes in nicotine users with spinal pathologies.

 

 

 


