
.  

Thirty three patients with chronic radicular (neuropathic) pain in one lower extremity and permanent SCS 

participated in the study. Patients were requested to rate the intensity of their radicular pain on numerical 

pain scale (NPS, 0-100) twice, at a random order: thirty minutes after turning the SCS on and two hours after 

turning it off. For the purpose of this study, a difference of 15 NPS points or greater between the two ratings 

(stimulator "on" and "off") was regarded as an "effective SCS".  

Photoplethysmogram (PPG) and skin conductance (SC) were recorded twice, along with the subjective pain 

ratings, each time for 120 sec, using the PMD-100™ (Medasense Biometrics, Israel). The following autonomic 

parameters and their derivatives were extracted: PPG wave amplitude, PPG wave amplitude variation, pulse 

rate (PR) interval, PR variability and SC fluctuations. The parameters were combined using a non-linear 

classifier. The accuracy, sensitivity, specificity, positive and negative predicted values (PPV and NPV) of each 

parameter alone  were calculated and compared to those of their combination.  

Presenter: Erica Suzan1 

Nir Ben-Israel2, Yariv Amos2, Noam Racheli2 , Mark Kliger2, Galit Zuckerman2, Roi Treister3, Elon Eisenberg1 

In a recent study we have shown that a combination of multiple autonomic parameters accurately 

differentiates between experimental pain intensities in healthy subjects [1]. However, this technology has not 

been tested so far in patients with chronic pain.  

Spinal cord stimulation (SCS) is widely used in the treatment of pain conditions when conservative or less 

invasive techniques are ineffective. Yet, there is still a great variation in the effectiveness of this treatment [2]. 

The present study was aimed to test the ability of the combination of autonomic parameters to objectively 

detect effectiveness of SCS treatment. 
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Objective assessment of spinal cord stimulation effectiveness on chronic radicular pain 

These findings suggest that autonomic-based multi-

parameter assessment may be used for objective 

measurement of SCS effectiveness. 
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response for 120 sec. 
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pain report. 

Effective SCS was found in 18 patients and ineffective in 15 patients (ΔNPS: 40±17 vs. 8.5±7, 

respectively; p<0.05). The combination of the parameters outperformed each of the parameters 

alone in the detection of the SCS effectiveness, with regards to all classification performance 

criteria (accuracy of the combination was 82% and that of each parameter ranged from 52% to 

70%; sensitivity 78% vs 53-78%; specificity 87% vs 38-73%; PPV 88% vs 64-76%; NPV 76% vs 46-

79%). Note that the study is still ongoing. 
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Parameter Accuracy Sensitivity Specificity PPV NPV 

PPG wave amplitude 52% 59% 44% 64% 46% 

Pulse rate 55% 53% 56% 75% 56% 

PPG wave amplitude variability 61% 56% 60% 63% 53% 

Skin conductance fluctuations 61% 76% 44% 72% 60% 

Pulse rate variability 76% 78% 73% 78% 73% 

Combination of physiological parameters 82% 78% 87% 88% 76% 
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 PPV= positive predictive value; NPV= negative predictive value 
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