
Background and Hypothesis
• One prospective study found that 24% of epidural top-ups failed to provide adequate pain 

relief for unanticipated cesarean delivery (CD)1

• A previous meta-analysis found that an increased number of rescue analgesia boluses, 
urgency, and non-obstetric anesthesiologist providing care were associated with failed labor 
epidural catheter activation2

• Goals of our study
• Identify and address the risk factors for failed epidural conversion to reduce the need for general anesthesia 

in emergent cesareans, improving maternal safety

• We hypothesized that there is a significant association between the number of rescue analgesia boluses 
administered and the likelihood of failed activation of the labor epidural catheter
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Study Design and Methods
• Searched electronic medical record (EPIC) from July 1, 2019 to December 31, 2023 to capture all CD

• Included patients who had activation of an indwelling labor epidural catheter for an unscheduled 
intrapartum CD

• Failed activation was defined as conversion to general anesthesia with an endotracheal tube

• Data Collected via RedCAP
• Patient demographics including maternal age, weight, height, BMI, gravity, parity, history of depression and/or 

anxiety, multiple gestation, and gestational age
• Clinical data of number of epidural attempts, epidural replacement, anesthetics used, training of anesthesia 

operator, modality of labor epidural analgesia maintenance, number of rescue boluses, operating times, 
quantitative blood loss, and urgency of CD

• Anesthetic adjuncts used include IV fentanyl, IV ketamine, inhaled Nitrous oxide, IV propofol

• Data Analysis via SAS
• We performed a bivariate analysis comparing patients who did and did not have failure of labor epidural 

catheter activation along with a multivariate logistic regression to determine which variables were associated 
with activation failure.



Results
• 455 and 415 patients who had 

activation and removal of labor 
epidural catheters, respectively

• A multivariate logistic 
regression found that epidural 
catheter replacement (adjusted 
odds ratio (aOR) 3.06, 95% CI 
1.23-7.61; p=0.02) and 
emergency obstetric indication 
for cesarean delivery (aOR 5.05, 
95% CI 2.23-11.44; p< 0.01) 
were associated with failure of 
activation.



Conclusion and Discussion

• We found that previous replacement of an epidural catheter and emergency indication for CD 
were independently associated with conversion to general anesthesia

• Number of rescue boluses and training of the operator were not associated with conversion to 
general anesthesia

• Association between prior replacement of a poorly functioning catheter and activation failure may 
be a surrogate marker for technical difficulty

• Epidural failure rate (15.4%) within the average in literature (0-21%)3

• A limitation of this study is that our practice frequently removes epidural catheters in the 
operating room and performs a new neuraxial technique

• Our results may not be generalizable to other institutions
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