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Background

Labor neuraxial catheter failure rate: 5-15%
 Decreased maternal satisfaction
 Decreased patient safety

Prior studies limited by:
 Single-institution data sets 
 Missing data

No existing predictive models for catheter failure

Patient 
Factors

Procedural 
Factors

Post-Placement 
Factors

Age Epidural > CSE/DPE Dwell time

BMI Intrathecal catheter Breakthrough pain

Nulliparity Non-OB subspecialist Clinician boluses

Known Risk Factors for Failure

Hypothesis: We can accurately predict neuraxial catheter failure



Methods

Logistic regression

Ensemble 
decision trees

Machine Learning Models

Deep neural 
network

Study Design

Study Population

Catheter Failure 
DefinitionRetrospective cohort

8 large hospitals in Northeast

Data from 2015 to 2024

Labor neuraxial catheters

80,435 unique patients

104,825 catheters

5,284 failures

Data Included

86 features

Demographics, 
comorbidities, vitals, notes

Catheter replacement

Spinal for cesarean delivery

General anesthesia for 
cesarean delivery

Provider Experience
Definition

Number of prior catheters:

Low: 0 – 39

Moderate: 40 – 399

High: 400+



Patient Factors

OR (99.9% CI)Odds Ratio (99.9% confidence interval)

Procedural Factors

Significant 
protective 

factors

Not 
significant

Significant 
risk

factors

Results I



Conclusions

Identified expected and unexpected risk factors
Models achieved moderate performance

Data restricted to pre/intra-placement

Model Performance (AUROC)

XGBoost: 0.70

Random forest: 0.70

Logistic regression: 0.68

Deep neural network: 0.62

Results II and Conclusions

The Future:
Dynamic prediction, 
integrated into care

L&D Catheter
Dashboard:
   High risk
   Low risk


	Slide 1: Predicting Neuraxial Analgesia Failure: A Retrospective Model Development Study
	Slide 2
	Slide 3
	Slide 4

