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Non-tobacco nicotine products, such as e-cigarettes, are often 
perceived as safer alternatives to tobacco, yet their impact on 
surgical recovery is unclear. Using the TriNetX database (2013–2023), 
we compared thyroidectomy patients with non-tobacco nicotine 
dependence (n=6,188) to matched controls without nicotine use 
(n=119,474). Outcomes assessed up to six months post-operatively 
included hypoparathyroidism, infection, thyrotoxicosis, 
hypocalcemia, dysphonia, laryngospasm, and mortality. After 
propensity matching (n=5,922), nicotine users were more likely to 
develop infection (RR 1.923, p<0.005), delayed wound healing (RR 
2.618, p<0.05), mortality (RR 2.614, p<0.0005), and other surgical 
complications (RR 2.166, p<0.05). Risks for hypocalcemia, dysphonia, 
hypoparathyroidism, and thyrotoxicosis did not differ. These findings 
suggest that non-tobacco nicotine dependence confers unique risks 
in post-thyroidectomy recovery, underscoring the importance of 
perioperative counseling and updated cessation guidelines.

Abstract

Data source: TriNetX Research Network (108 HCOs)

Cohorts:
o Nicotine Users: 6,188 patients ≥18 yrs, thyroidectomy + non-

tobacco nicotine dependence
o Non-nicotine Users: 119,474 patients ≥18 yrs, thyroidectomy 

without nicotine/tobacco diagnoses

Outcomes:
• Hypocalcemia, dysphonia, hypoparathyroidism, 

thyrotoxicosis, surgical site infection, delayed wound healing, 
mortality, other perioperative/anesthesia complications 

o All outcomes analyzed within 180 days post-operatively
o patients with outcomes prior to the time window excluded

Statistical Analyses:
o Propensity score matching (1:1, 5,922 patients per group)
o Risk ratios, odds ratios, 95% CI, p-values.

Methods

o Non-tobacco nicotine use was linked to higher risks of infection, 
delayed wound healing, mortality, and other perioperative and 
anesthesia related complications after thyroidectomy

o No significant differences were found regarding post-operative 
hypocalcemia, dysphonia, hypoparathyroidism, or thyrotoxicosis 
in non-tobacco nicotine users compared to non-nicotine using 
controls

o A higher mortality rate in non-tobacco nicotine users highlights 
potential systemic risks of nicotine use separate from tobacco 
smoking

o Findings align with previous evidence that nicotine, regardless of 
delivery method, may negatively impact surgical recovery

Discussion

o Non-tobacco nicotine use confers quantifiable risk of post-
operative complications post-thyroidectomy

o Surgical consenting process should include counseling regarding 
the use of all nicotine products rather than tobacco alone

o Further patient education can help dispel the misconception that 
e-cigarette and other non-tobacco nicotine products are “risk-
free” before undergoing surgery

Future Directions
o Stratify outcomes by type of nicotine product (e-cigarettes, 

nicotine pouches)
o Explore dose-dependent relationships between nicotine use 

intensity and postoperative complications
o Develop proper perioperative guidelines for patient counseling 

specific to non-tobacco nicotine users

Conclusions

Introduction
Previous literature has shown that tobacco product usage increases 
the risk of post-operative complications and overall morbidity. 
Because of this, non-tobacco nicotine products have become 
increasingly popular and are believed to be a safer alternative to 
traditional tobacco products such as cigarettes. Our study aims to 
evaluate common post-operative complications following 
thyroidectomy in non-tobacco nicotine users.

Objective: to evaluate post-operative complication risks in 
thyroidectomy patients with non-tobacco nicotine dependence 
compared to non-users.
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Figure 1. Measure of association of select post-operative complications following 
thyroidectomy in nicotine-dependent non-tobacco using patients versus non-nicotine using 
controls. Propensity score matched cohorts were analyzed for incidence of (A) hypocalcemia, 
(B) dysphonia, (C) hypoparathyroidism, and (D) thyrotoxicosis within 6 months of surgery. 
Outcomes are reported as risk proportions, risk differences with 95% confidence intervals, 
and risk/odds ratios.
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Figure 2. Measure of association of select post-operative complications following 
thyroidectomy in nicotine-dependent non-tobacco using patients versus non-nicotine using 
controls. Propensity score matched cohorts were analyzed for incidence of (A) infection, (B) 
delayed wound healing, (C) mortality, and (D) other complications of surgery and anesthesia 
within 6 months of surgery. Outcomes are reported as risk proportions, risk differences with 
95% confidence intervals, and risk/odds ratios.

Figure 3. Forest plot of post-operative complications in nicotine-dependent non-tobacco 
using patients versus non-nicotine using patient controls. Odds ratios with 95% confidence 
intervals are shown for eight outcomes within 6 months post-operatively. Forest plots display 
relative risk (RR) with 95% confidence intervals for seasonal cohort comparisons of 
postoperative outcomes including hypocalcemia, dysphonia, hypoparathyroidism, 
thyrotoxicosis, infection, delayed wound healing, mortality, and other surgical and anesthesia 
complications. Relative risks > 1 indicate a higher risk for each postoperative complication of 
interest in the non-tobacco nicotine-user cohort compared to controls. Dashed vertical line 
indicates the null value (RR = 1).
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