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Introduction: 
Optimal anesthetic depth during craniotomy remains debated. Excessive depth may delay emergence and impair 
early neurological assessment, while insufficient depth risks intraoperative awareness and hemodynamic 
instability. This study evaluates the association between intraoperative BIS levels and early neurological 
recovery 
Methods: 
We conducted a retrospective observational study including adult patients undergoing elective craniotomy 
under general anesthesia. Patients were categorized according to mean intraoperative BIS values: deep 
anesthesia (BIS <40), moderate anesthesia (BIS 40–60), and light anesthesia (BIS >60). The primary outcome was 
time to neurological awakening, defined as time to eye opening and obeying commands. Secondary outcomes 
included immediate postoperative Glasgow Coma Scale (GCS), incidence of delayed awakening (>30 min), and 
perioperative hemodynamic events. 
Results: 
A total of 112 patients were analyzed. Patients in the moderate BIS group (40–60) had significantly shorter 
awakening times compared to the deep anesthesia group (median 14 vs 22 minutes, p<0.01), with no increase in 
hemodynamic instability. Deep anesthesia (BIS <40) was associated with a higher incidence of delayed 
awakening (28% vs 11%, p=0.02) and lower early postoperative GCS scores. No significant difference was 
observed between moderate and light anesthesia groups regarding neurological outcomes, although the light 
group showed a trend toward increased intraoperative hemodynamic variability. 
Conclusion: 
Maintaining BIS between 40 and 60 during craniotomy is associated with faster and more reliable early 
neurological recovery without compromising hemodynamic stability. Avoidance of excessive anesthetic depth 
may improve immediate postoperative neurological assessment. 
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