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• Treatment of chronic upper limb pain (ULP) using 
conventional spinal cord stimulation (SCS) can be 
challenging due to the possible occurrence of 
uncomfortable stimulation or lead migration 
triggered by neck motion. 

• There is limited published evidence on SCS lead 
placement and programming algorithms for ULP 
treatment.

• Differential Target Multiplexed† SCS (DTM SCS) 
has been proven successful for the treatment of 
low back pain in 3 RCTs1-3. 

• Recently, the Procura study demonstrated safety 
and effectiveness of DTM SCS with cervical lead 
placement for upper limb pain through 12-
months4. 

• Here, we provide guidance on cervical lead 
placement with DTM SCS programming for the 
treatment of chronic ULP using data from the 
Procura Study. 

Introduction

Methods

• The Procura study demonstrated clinical 
effectiveness and safety of DTM SCS for ULP 
relief in subjects with an on-label SCS indication.

• In this study, DTM SCS therapy resulted in 
significant and sustained ULP relief, with a 
responder rate of 86% and VAS score of less than 
2 cm at 12 months.

• This study indicates that DTM SCS with cervical 
lead placement is an effective treatment for 
chronic intractable ULP.

Conclusions

The Procura study is a post-market, prospective, 
single-arm study that evaluated DTM SCS in 
eligible, indicated SCS patients with chronic ULP at 
11 centers in the United States. Patients successfully 
trialed with DTM SCS (≥40% ULP relief) received a 
permanent neurostimulator with cervically-placed 
leads. The primary endpoint was ULP responder 
rate (≥50% relief vs. baseline) at 3-month post-
device activation. The effect of DTM SCS on ULP 
responder rate, Visual Analog Scale (VAS), pain 
disability index (PDI), patient global impression of 
change (PGIC), therapy satisfaction, and frequency 
of study-related adverse events was evaluated for 
12-months post-device activation. Additionally, lead 
location and SCS programming settings were 
collected through 12-months.

Cervical lead placement with DTM SCS programming for upper limb pain: Procura Study outcomes 
Thomas White1, Rafael Justiz2, Michael Fishman3, David Schultz4, Aaron Calodney5, Harold Cordner6, Wilson Almonte7, Yoann Millet1, Kenneth Wu1, Gennady Gekht8, Andrew Will9, Philip Kim3, Richard Bundschu8, Justin 

Sirianni8, Amr El-Naggar10, Mayank Gupta11, Wesley Park12, David L. Cedeno12, Ricardo Vallejo12.
1Procura Pain and Spine, Houston, TX, USA; 2Oklahoma Pain Physicians, Oklahoma City, OK, USA; 3Center for Interventional Pain and Spine, Lancaster, PA, USA; 4Nura Research Institute, Minneapolis, MN, USA; 5Precision Spine Care, Tyler, TX, USA; 6Florida Pain 

Management Associates, Sebastian, FL, USA; 7Victoria Pain and Rehabilitation, Sugarland, TX, USA; 8Coastal Orthopedics and Pain Management, Bradenton, FL-USA; 9Twin Cities Pain Clinic, Edina, MN, USA; 10DREZ One, Somerset, KY, USA, 11Neuroscience 
Research Center, Overland Park, KS, USA, 12SGX Medical, Bloomington, IL, USA.

Results

This study was conducted by SGX Procura 
(acquired by Medtronic).

Results

†Differential Target Multiplex  SCS, and DTM  SCS, are 
Medtronic trademarks
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Functional Improvements reported 
with DTM SCS:

• 29.6-point reduction in Pain 
Disability Index (PDI) scores from a 
baseline value of 43.3 at 12-
months with DTM SCS (p < 0.001)

• 94.9% of subjects reported feeling 
much improved or very much 
improved with DTM SCS at 12-
months 

• 100% of subjects reported being 
satisfied or very satisfied with DTM 
SCS at 12 months

DTM SCS therapy resulted in significant ULP relief from baseline through 12-months with 
improvements reported in health-related QoL and functional disability in the Procura Study

*error bars represent 95% Confidence Intervals
**error bars represent standard error 

TPC = Trial Phase Completers

Lead Placement

• 2 staggered leads* placed between vertebral 
levels C2-C6 to account for anatomic 
variabilities of study subjects during SCS trial.

• If trial was successful, permanent leads** 
were placed according to what was deemed 
successful during trial.

* Percutaneous octapolar cylindrical leads (Vectris, 1x8 Compact, 
Medtronic Inc, Minneapolis, MN) used for SCS trial 
** Cylindrical MR Conditional octapolar leads (Vectris Surescan 
1x8 compact, Medtronic Inc, Minneapolis, MN) used at permanent 
implant

Image adapted from: https://www.medicalnewstoday.com/articles/what-are-
dermatomes

DTM SCS Programming

• Differential target: More than one target

• Multiplexed: More than one signal

DTM SCS Programming During Trial

• Subjects could evaluate up to 3 DTM therapy groups during the SCS 
trial

• Each DTM program group consisted of 4 charge-balanced 
multiplexed pulsed signals of widths between 100-200µs:

– 1x group 50Hz

– 3x groups 300Hz

• Each DTM program group applied using a different electrode 
combination

• Signal amplitudes were adjusted from below perception threshold 
for optimal pain relief

– Investigators could adjust program groups for patients 
reporting suboptimal pain relief. 

– A patient was also able to rotate through the program 
groups, as they deemed necessary to provide the best 
pain relief. 
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DTM SCS Programming at Implant

• Of 52 subjects that completed the trial, 46 were 
implanted with a permanent SCS system***. 

• A permanent SCS system was placed and 
programmed according to what was deemed 
successful during trial. 

*** Intellis 97715, Medtronic Inc, Minneapolis, MN
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