Comparison of neostigmine and sugammadex on effect-site concentration of remifentanil for preventing emergence cough during general anesthesia in male patients undergoing laparoscopic cholecystectomy
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Abstract 
Statement of the Problem: During general anesthesia, emergence cough at extubation is common, but related with serious complications. Remifentanil infusion during emergence lowers the cough. Effect-site concentration (Ce) of remifentanil using target-controlled infusion (TCI) has been evaluated in previous studies. Sugammadex, as a reversal agents for muscle relaxant, induces the emergence cough more frequently and earlier compared to neostigmine. We investigated the optimal Ce of remifentanil for preventing emergence cough following extubation during general anesthesia in male patients who are reversed with sugammadex or neostigmine. 
Methods: Forty two male patients undergoing laparoscopic cholecystectomy were enrolled. Anesthesia was implemented with remifentanil using TCI and sevoflurane. The remifentanil Ce for suppressing emergence cough was estimated for each group using Dixon’s up-and-down method and isotonic regression method with a bootstrapping approach.
Findings: By Dixon’s up-and-down method, the EC50 of remifentanil was significantly lower in sugammadex group (2.17 ± 0.59 ng/mL) than neostigmine group (3.04 ± 0.49 ng/mL) (P=0.014). The EC50 (83% confidence intervals) and EC95 (95% confidence intervals) by isotonic regression also were lower in sugammadex group [3.00 (2.65–3.21) and 3.45 (3.44–3.47) ng/mL, respectively] than neostigmine group [3.50 (3.22–3.68) and 3.95 (3.93–3.97) ng/mL, respectively]. Finally, anesthesia time in sugammadex group was shorter than that in neostigmine group (P=0.028), although operation time was similar.
Conclusion & Significance: The remifentanil requirement for preventing emergence cough was lower in sugammadex group than in neostigmine group. Sugammadex use is suggested during emergence when considering the adverse effect of opioid.
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