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• Prospective study being conducted at 7 sites in 

Australia (NCT05177354). The study has 2 parts: 

a) in-clinic, randomized, cross-over, single blind, 

testing for Primary Endpoint at 1-month and b) 

long-term, single-arm follow-up for pain outcomes 

at 3-, 6-, 12-, 18- and 24-months post Device 

Activation.

• Primary objective is to demonstrate reduction in 

overstimulation with the CL-SCS relative to OL-

SCS. The primary analysis set (PAS) includes the 

first 28 back/leg pain subjects to complete the 1-

month visit with measurable ECAPs (see inset in 

Figure 1). 

• Secondary objective is to characterize % of 

subjects with ≥50% reduction in overall, back/leg 

pain at 3 months. 

Methods

Flexible Programming for Patient Comfort and Pain Condition CL Performance and Sensing Remained Consistent Through 12M 
(in-clinic testing)

Summary

Flexible programming with an ECAP-sensing, closed-loop spinal cord stimulation system 
Melissa Murphy, MD MPH, 1 Vahid Mohabbati, MD,2 Richard Sullivan, MBChB,3 James Yu, MD,4 Peter Georgius, MBBS,5 Charles D Brooker, MBChB,6

Malgorzata Straka, PhD, 7 Andrew Cleland, MD, 7 Michelle Knight, BSc, 7 Nancy L McClelland, BSN, 7 Filippo Coletti,BS, 7 Xiaoxi Sun, MA,7 Abi Franke PhD, EMBA,7 Marc A Russo, MBBS8

1North Texas Orthopedics & Spine Center, 2Sydney Pain Research Centre, 3 Precision Brain, Spine & Pain, 4 Australian Medical Research, 5Sunshine Coast Clinical Research, 
6 Royal North Shore Hospital, 7 Medtronic Neuromodulation, 8Genesis Research Services

Figure1. CL-SCS was programmed A. below or B. above perception per patient preference and 

comfort. On average, stimulation amplitude was just around perception. Average of 0.89 and 0.78 

for Program 1 and 2.

Figure 1. 

Study visits 

through the 

24-month 

follow-up. 

• ECAPs typically present at/above perception threshold 

• Demonstrated the performance of the CL feature with sub- 

and supra-perception waveforms 

• CL feature works with multiplexed and tonic waveforms 

• CL Performance and ECAP sensing remained consistent 

through 12-month follow-up

– Lead migration or change in contact impedance may 

impact the quality of ECAP signal 

• Significant and sustained improvements in pain, quality-of-

life and physical function were reported through 12m – 

these data are being presented separately (Chakravarthy et 

al. Sat Feb 1st, 4.40 – 4.50 pm).

ECAPs present at rest (supra perception) ECAPs present during movement (sub perception)
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• Stim amplitudes were programmed on average 

to 0.89 (SD 0.3) of Perception threshold for 

Program1 and 0.78 (SD 0.5) for Program2. 

• 52% were programmed with amplitude below 

perception at 12m (below the dashed line)

Why program near Perception? 

• At 3mo, Discomfort Threshold was (mean) 1.3x 

Perception Threshold

• Similar to previous studies1-3 that found 

Discomfort Threshold occurs at 1.3x 

ECAPT and 1.4x Perception Threshold  
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Figure 2. A. SCS 

Amplitude relative to 

Perception. B. Most 

used therapy group. 

Some subjects 

preferred to have 

more than one 

therapy option 

different from their 

regular use group. 

(e.g., for sleep or 

pain flares. )

LD: low-rate tonic stim (<200 Hz). 

DTM: differential target multiplexed 

therapy. Program1: <200 Hz

Program2: >=200 Hz; applied at 2 

different targets
OL: open loop waveforms 

CL-Other: waveforms that are not 

LD or DTM with CL
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Detectable ECAPs during in-clinic testing
1M

 (N=55) 

3M 

(N=54) 

12M 

(N=46)

Clear and Measurable ECAPS 53 (96.4%) 50 (92.6%) 43 (93.5%)

No Clear and Measurable ECAPS 2 (3.6%) 4 (7.4%) 3 (6.5%)
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Figure 3. A. Mean overstimulation intensity during the in-clinic testing with OL-SCS and 

CL-SCS from 1m to 12m visit. B. Percent reporting overstimulation reduction with CL-

SCS and preference for the CL-SCS testing period. C. Percent with consistent ECAP 

signals at comfortable stimulation amplitude through the 12m visit.
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A. B. 
• Durable SCS therapy outcomes have been 

demonstrated to 24 months and beyond with 

various waveforms1-4.  

• Closed-loop (CL) is intended to enable consistency 

of dosing by adjusting stimulation in proportion to 

the lead-to-cord distance. Currently 2 options are 

available: a) using a posture-sensor located within 

the INS or b) using ECAP signals. 

• At a given stimulation amplitude and posture, 

ECAP amplitude relates to the lead-to-cord 

distance. It is the summed activity of the nerve 

fibers activated by SCS 5

• Hence, features extracted from ECAPs can be 

used to adjust stimulation amplitude5 

Background

1Pilitsis et al. Front. In Neuroscience. 15: ;2021
2He et al. Analgesia. 1: 75 – 80; 1994
3Law, Appl. Neurophysiology. 50: 437-438;1987

UC202505769EN


	Slide 1: Flexible programming with an ECAP-sensing, closed-loop spinal cord stimulation system  Melissa Murphy, MD MPH, 1 Vahid Mohabbati, MD,2 Richard Sullivan, MBChB,3 James Yu, MD,4 Peter Georgius, MBBS,5 Charles D Brooker, MBChB,6  Malgorzata Straka, 

