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• Spinal Cord Stimulation (SCS) is a safe and 

effective form of neuromodulation for patients with 

intractable neuropathic chronic pain1,2

• Mechanisms of action of SCS are complex and 

appropriate patient selection impacts the outcome 

of SCS therapy2-6

• This study uses global data to examine 

associations between patient characteristics and 

success metrics for SCS therapy

Introduction

Background

• 80% of the dataset was split into training to find 

key parameters and 20% for testing the final model 

performance

• Five repeated five-fold cross-validation was 

applied to the training set to evaluate model 

performance

• Three modeling frameworks were utilized: 

penalized logistic regression, random forest, and 
XGBoost

Methods Results Results

• The Random Forest model has a relatively better 

performance in terms of sensitivity and F1 score.

• Top important variables identified in this analysis 

were baseline pain intensity, pain location, 

pain type, Quality of Life (QoL) indicators and 

demographic data.

Discussion

• Patient demographic information and outcome 

measures may predict the likelihood of benefiting 

from future SCS therapy

• In clinical trials, the responder rate is typically 

defined as a 50% reduction in pain, our reference 

is a reduction of 2 points

• It may be warranted to expand the definition of a 

responder to include patient functionality within the 

context of real-world data

• Possibility of  a clinical decision tool for patient 

selection in the future
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• A prospective, long-term, multi-center registry 

called the Product Surveillance Registry (PSR) 

enrolled patients implanted with a Spinal Cord 

Stimulation System(SCS)

• Patients are followed prospectively for events 

related to the device, procedure, and therapy, with 

device performance data collected

• Prediction modeling was performed on a cohort of 

back and/or leg pain patients to forecast their 

response to SCS
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Figure 1: PSR Status through October 2023 Results 
• There were 721 back and/or leg pain patients 

enrolled between August 2012 and October 2023 

and included in this analysis

• Overall, 64% of (463/721) patients were 

responders

• 50% of patients (363/721) had both back and leg 

pain and of those patients 74%  (274/363) were 

responders

Probability of being a responders was influenced by: 

• A higher baseline pain score

• Reported combined back and leg pain

• Reported neuropathic pain

• Be on prescription pain medication at baseline

Table 2: Performance Metric Results
Figure 2: Visual of Cross-Validation

Table 1: Summary of Variables by Responder and Non-Responder

• A reduction in pain scores (0-10) by 2 or more at 

the 6-month follow-up compared to baseline was 

considered a “responder”7

Methods 

Figure 3: The Receiver Operator Characteristic Curve

Figure 4: Variable Importance Ranking 
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