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I have read and agree to adhere to the clinical investigation plan and all regulatory requirements 
applicable in conducting this clinical investigation. 
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1 Introduction 
This document is a clinical investigation plan (CIP) for the clinical investigation of the SJM™ Invisible Trial 
System with market-approved lead(s). This clinical investigation is intended to evaluate anatomic versus 
targeted lead placement for BurstDR™ therapy during the trial evaluation period. 
 
This clinical investigation is sponsored by Abbott (ABT). 
 
This clinical investigation will be conducted in accordance with this CIP. All parties involved in the conduct 
of the clinical investigation will be qualified by education, training, or experience to perform their tasks and 
this training will be documented appropriately. 

2 Background and Justification for Clinical Investigation 
Spinal cord stimulation (SCS) reduces pain and improves function and quality of life for patients with 
chronic, intractable pain1. Typically, patients, who are candidates for SCS have failed other treatment 
options, are recommended by their physician to participate in a SCS trial evaluation period with 
percutaneously implanted leads powered by an external generator. The trial evaluation period can span 
from 3 to 30 days (or more) depending on the patient needs, physician’s discretion, and regional 
reimbursement requirements. Successful trial evaluation of the SCS device is contingent upon adequate 
pain relief and/or functional improvements as assessed by the patient and the physician. Standard of care 
for “successful” trial evaluations is driven by reimbursement in most countries, which typically includes, but 
may not be limited to, patient assessment of 50% pain relief and willingness to proceed to a permanent 
implantable pulse generator (IPG).  
 
Until recently, SCS trials and permanent systems delivered tonic stimulation (See Figure 1), which delivers 
a stream of pulses at consistent amplitude, pulse width and frequency. Tonic stimulation produces 
paresthesia, a tingling sensation, in the areas of stimulation coverage. Outcomes during the trial evaluation 
are thought to predict long-term success with therapy, though evidence in the literature is sparse due to 
poor reporting of trial experiences. Rates of successful trial evaluations leading to permanent implant vary 
in the literature (41% to 71% or more).2,3 
 
Recently, BurstDR™ stimulation mode was approved in Europe and the US for use in permanently 
implanted systems (CE mark: March 2014 and PMA: October 2016). BurstDR™ programmable parameters 
include (A) the burst train, (B) the time of onset of the burst train to the time of onset of the next burst train 
(burst rate), and (C) the rate of pulses within each train (intra-burst rate) (See Figure 2). While BurstDR™ 
features a group of pulses that are repeated in an on/off pattern, it is unlike cycle mode because it mimics 
the natural signaling of burst neurons utilizing closely spaced stimuli. The amplitudes used for BurstDR™ 
stimulation are reported to be significantly lower than those traditionally used for tonic stimulation which 
results in pain suppression that is generally sensation free (e.g., does not produce paresthesia). 
 
The St. Jude Medical™ Invisible Trial System, capable of delivering both tonic and BurstDR™ stimulation, 
was approved (CE mark: June 2015 and PMA: July 2015). The Invisible Trial System consists of an External 
Pulse Generator (EPG) and a Patient Controller. The EPG is smaller than other systems on the market and 
is designed to be bandaged to the patient’s back, which eliminates access to connector wires to reduce 
dislodgement and lead migrations. Furthermore, the EPG is controlled wirelessly via Bluetooth™ low 
energy technology with the Patient Controller.  
 
Lead placement for BurstDR™ has proceeded to use temporary tonic stimulation such that the sensory 
qualities of tonic programming (paresthesias) can be used to elicit feedback from patients and ensure the 
leads are properly placed and programmed. Because BurstDR™ results in sensation-free therapy for most 
patients, it has been proposed that anatomic placement of the leads could result in effective therapy while 
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The randomization diagram (Figure 3) and the study flow chart (Figure 4) are shown below.  
 
Figure 3: Randomization Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Study Flow Chart  
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PROMIS-29 X     
Pain Catastrophizing Scale X     
Patient satisfaction and PRP   X (X)  
Randomization X (X)    
Implant procedure and system data   X    
Patient Trial Diary  X X (X)  
Email Programming Details  X X (X) (X) 
Stimulation Assessment  X X (X) (X) 
Qualify for permanent implant   X (X)  
Reason for Visit     X 
Procedure Time  X    
Programming Time  X   (X) 
Subject’s Feedback   X   
Clinician Assessment  X    
Physician’s Preference   X*   
Imaging  X X (X) (X) 
Lead Location  X X (X) (X) 
SADEs, SAEs ADEs    (X) (X) (X) (X) 
Deviation(s) (X) (X) (X) (X) (X) 
Withdrawal (X) (X) (X) (X) (X) 
Death (X) (X) (X) (X) (X) 

 
(X) If applicable 
* only after last subject’s last End of Initial Trial Period Visit- for a single site 

5.4.1 Enrollment/Baseline Visit 

The following assessments and information will be collected at the baseline visit: 
• Demographics, pain history, pain diagnosis 
• Numerical Rating Scale (NRS) 
• Patient Reported Outcomes Measurement Information System-29 (PROMIS-29) 
• Pain Catastrophizing Scale (PCS) 
• Deviations (if applicable) 
• Withdrawal (if applicable)  
• Death (if applicable) 

5.4.2 Randomization and Blinding 

Randomization may occur at the end of the baseline visit or just prior to surgery for trial system implant 
(Initial Trial Evaluation Period Start) Visit.  
 
Subjects will be randomized (1:1) using random permuted blocks of varying length and stratified by site. 
Subjects will be blinded to treatment group and treated in two groups as follows: 
 

1. Group 1 (AB): anatomic lead placement followed by BurstDR™ stimulation during initial trial 
evaluation period 

2. Group 2 (TB): targeted lead placement followed by BurstDR™ stimulation during initial trial 
evaluation period 

  
Randomization assignment will be communicated to the site via the Randomization Application available 
in the EDC Site Portal. 
 
Regardless of sedation, subjects will not be able to distinguish what implant technique (anatomic or 
targeted) is utilized without intimate knowledge of SCS programming, and with standardizing subject 
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interactions, the subjects will remain blinded to the treatment group. Implanting physicians and surgical 
support staff must follow the specific guidelines for the lead placement techniques and therefore cannot be 
blinded, but will be provided with a standardized script to assist with subject interaction as a way to minimize 
the risk of disclosing randomization assignments. Additionally, sites will be instructed to schedule study 
visits to restrict study subjects from being in the clinic at the same time, which aims to minimize subject to 
subject communication. Prior to study exit and before being unblinded, subjects will be asked about their 
memory for intra-operative testing as an assessment of the blind. Intra-operative testing is the key 
distinguishing feature between the techniques, so assessment of memory for experience will help to 
establish the status of the blind for each subject.   
 
A Blinding Plan will be maintained separately which will include a listing of all parties involved in the study 
to manage workflow and identification of blinded and unblinded information.   

5.4.3 Trial System Implant (Initial Trial Evaluation Period Start) 

Record the required information on the applicable CRF: 
• Implant procedure and system data 
• Stimulation assessment 
• Clinician assessment 
• Procedure time 
• Programming time 
• Adverse events (if applicable) 
• Deviations (if applicable) 
• Withdrawal (if applicable) 
• Death (if applicable) 
 

Upload and attach the following documentation to the applicable CRF: 
• Images 

 
Device programming session records will be emailed directly to Abbott from the Clinician Programmer by 
Abbott personnel or designee in xml format to the following email address:  CDOUpload@sjm.com. 
 
The subject will complete a Patient Trial Diary once a day utilizing an application located on the Patient 
Controller during the trial evaluation period.  The subject will record areas of pain, stimulation therapy goals 
and percentage of pain relief in the diary.  At the end of the trial evaluation period, the End of Trial Summary 
report will be submitted to the sponsor. 
 
The following section of the protocol provides a guideline for surgical implantation and programming of the 
trial evaluation system.  
 
Lead Placement Technique: 
 
Anatomic lead placement (Randomization Group 1) 
 
Physicians may implant one or two leads as per their preference/standard of care at the site. Guidance for 
placement of the leads is provided below: 
 
Placement of 1 lead: 
 

▪ Lead 1 – Place lead tip at the rostral end of T8 segment 
▪ No tonic mapping/confirmation required 
▪ Confirm position using fluoroscopy (X-ray) and reposition lead if needed 

 

mailto:CDOUpload@sjm.com
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Placement of 2 leads: 
 

▪ Lead 1 – Place lead tip at the rostral end of T8 segment 
▪ Lead 2 – Place lead tip at the rostral end of T9 segment 
▪ No tonic mapping/confirmation required 
▪ Confirm position using fluoroscopy (X-ray) and reposition lead if needed 

 
Targeted Lead Placement Technique (Randomization Group 2) 
 

▪ Physicians may implant one or two leads as per their preference/standard of care at the site 
▪ Utilize the standard lead placement technique as per standard of care for BurstDR stimulation.  
▪ Position lead(s) at the appropriate thoracic segment in the epidural space – dictated by pain 

coverage required by patient 
▪ Confirm adequate coverage of pain areas using tonic stimulation 
▪ Adjust lead position as needed to attain adequate coverage of pain areas  

 
Refer to Appendix D e.g. x-ray, fluoroscopy for additional requirements regarding imaging at the end of the 
lead placement procedure.   
 
Anchoring Technique: 
Securing the SCS leads during this investigation is critical to evaluate the anatomic versus targeted lead 
placement through the course of the trial period.  Acceptable methods to secure the leads include suturing 
and utilization of anchors. Methods that are not allowed during this investigation include include steri-strips 
and pre-manufactured bandages.   
 
Postoperative Programming: 
After the trial system implant procedure is complete, all subjects will be programmed with BurstDR™ 
stimulation programs by trained personnel and/or an Abbott representative using the Clinician Programmer. 
Subjects will be given a Patient Controller and instructed how to use the Patient Controller to adjust 
stimulation as needed to produce the best results and to complete the Patient Trial Diary daily during the 
trial evaluation period  
 
BurstDR™ Programming Guidelines can be found in Appendix C.  
 
During the initial trial evaluation period, the stimulation parameters may be optimized. If this is needed, the 
subject would return to the clinic for adjustments to the programming parameters. Study personnel 
performing programming activities will utilize the same methods as the post-op programming to ensure the 
subject remains blinded to treatment group. This visit should be documented as an unscheduled visit. If a 
lead revision is needed during the trial period, the subject should be withdrawn from the study. 
 
All device programming session records will be emailed directly to Abbott from the Clinician Programmer 
by Abbott personnel or designee in xml format to the following email address:  CDOUpload@sjm.com. 

5.4.4 End of Initial Trial Evaluation Visit 

The initial trial evaluation period will be a minimum of 3 days. At the end of the initial trial evaluation period, 
the subject will be evaluated for qualification for permanent implant. If the subject qualifies for permanent 
implant, the subject will exit the study and continue their treatment per the physician’s standard of care. 
 
If the subject does not qualify for permanent system implant after a minimum of 5 days, the subject may be 
re-programmed with tonic stimulation, per physician discretion, and may enter the extended trial evaluation 
period. The extended evaluation period must continue for an additional minimum of 3 days.  
 

mailto:CDOUpload@sjm.com
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Subjects will be re-programmed by trained personnel and/or an Abbott representative using the Clinician 
Programmer. Subjects will be instructed how to use the Patient Controller to adjust stimulation as needed 
to produce the best results and to complete the Patient Trial Diary daily during the extended trial evaluation 
period 
For subjects continuing with the extended trial evaluation period record the required information on the 
applicable CRF: 

• NRS 
• Patient satisfaction and PRP 
• Stimulation assessment 
• Subject’s feedback 
• Lead location 
• Physician preference (if applicable- only after End of Initial Trial Period Visit for the last 

subject for a single site) 
• Adverse events (if applicable) 
• Deviations (if applicable) 
• Withdrawal (if applicable) 
• Death (if applicable) 
• Qualify for permanent implant 
 

Device programming session records will be emailed directly to Abbott from the Clinician Programmer by 
Abbott personnel or designee in xml format to the following email address:  CDOUpload@sjm.com. 
 
Upload and attach the following documentation to the applicable CRF: 
• Images 
 
The subject will continue to complete the Patient Trial Diary daily during the extended trial evaluation period 
(if applicable).  The subject will record areas of pain, stimulation therapy goals and percentage of pain relief.  
At the end of the extended trial evaluation period, the End of Trial Summary report will be submitted to the 
sponsor. 
Subjects who do not continue with the extended trial evaluation will exit the study and continue their 
treatment per the physician’s standard of care. 
Record the required information on the applicable CRF: 

• NRS 
• Patient satisfaction and PRP 
• Stimulation assessment 
• Clinician assessment 
• Lead location 
• Adverse events (if applicable) 
• Deviations (if applicable) 
• Withdrawal (if applicable) 
• Death (if applicable) 
• Qualify for permanent implant 

 
Upload and attach the following documentation to the applicable CRF: 
• Images 

5.4.5 End of Extended Trial Evaluation Period (if applicable) 

Subjects will return to the clinic at the end of the extended trial evaluation period, at which time the subject’s 
participation in the clinical investigation is completed regardless of qualification for permanent implant. 
Once the subject exits the study, the subject will continue their treatment per the physician’s standard of 
care.  
 

mailto:CDOUpload@sjm.com
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6.1.1.1 Analysis Methodology  
 
The hypothesis will be tested at the 5% significance level. The analysis will be carried out by calculating 
the 95% lower confidence bound (LCB) on the difference of permanent system qualification rates between 
Group 1 and Group 2 (i.e. PAB – PTB) using the Farrington-Manning method. The null hypothesis will be 
rejected if the 95% LCB for PAB – PTB is greater than -15%. 
 

6.1.1.2 Sample Size Determination 
 
In the SJM Prodigy I PMCF trial and EMPOWER study, the observed qualification rates for tonic stimulation 
were 82.6% (100/121) and 58.8% (77/131), respectively, and the pooled tonic qualification rate was 70% 
(=177/252). Assuming that BurstDR™ stimulation qualification rate is similar to tonic stimulation, the sample 
size was calculated according to the assumption of qualification rates of 70% for BurstDR™ stimulation 
using either anatomic lead placement (Group 1) or targeted lead placement (Group 2). Under these 
assumptions, a sample size of 115 evaluable subjects for each arm would provide 80% power to reject the 
null hypothesis at 5% significance level. The sample size was estimated using PASS 13 (NCSS, LLC). 
 

6.1.1.3 Analysis Populations 
 
The analysis population includes subjects who are randomized and either qualify for a permanent system 
implant or do not qualify for a permanent system implant, as defined earlier.   

6.1.1.4 Subgroup Analysis 
 
The primary endpoint will be reported separately for female and male subjects.  

6.1.1.5  Missing Data 
 
A sensitivity analysis will be carried in the same manner as the primary analysis, except the subjects who 
were randomized, underwent the trial system implant and did not complete the initial trial period will be 
included in the analysis and be treated as non-qualified subjects. 

6.1.2 Secondary Endpoint Hypothesis 

The secondary endpoint is intended to demonstrate physician preference for anatomic placement over 
targeted placement. 
 
Hypothesis: 
The hypothesis is formally addressed as: 
 
H0: P ≤ 60%  
 
H1: P > 60%   
 
where P= percentage of physician prefer anatomic placement over targeted placement. 
 
Analysis 
The hypothesis will be tested at the 5% significance level. The analysis population includes physicians who 
have performed both placement procedures. The analysis will be carried out by calculating the 95% LCB 
on the percentage of physicians who prefer anatomic placement over targeted placement (P) using the 
Clopper-Pearson exact method. The null hypothesis will be rejected if the 95% LCB for P is greater than 
60% (e.g., if the proportion of subjects is greater than that expected by chance, i.e., 50%).  
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IRB/EC, or regulatory authority, where appropriate, of the rationale, providing them with the relevant data 
supporting this decision. Approval from the IRB/EC or regulatory authority, where appropriate, will be 
obtained before the clinical investigation resumes. If subjects have been informed of the suspension, the 
Principal Investigator or authorized designee will inform them of the reasons for resumption. 
 
If the Sponsor suspends or prematurely terminates the clinical investigation at an individual investigational 
site in the interest of safety, the Sponsor will inform all other Principal Investigators. 
 
If suspension or premature termination occurs, the Sponsor will remain responsible for providing resources 
to fulfill the obligations from the CIP and existing agreements for following up the subjects enrolled in the 
clinical investigation, and the Principal Investigator or authorized designee will promptly inform the enrolled 
subjects at his/her investigational site, if appropriate. 

13 Clinical Investigation Conclusion 
The clinical investigation will be concluded when: 

• All sites are closed AND 
• The final report has been provided to investigators or the Sponsor has provided formal 

documentation of clinical investigation closure. 

14 Publication Policy 
Publications or presentations of clinical investigation methods or results will adhere to Abbott’s publication 
policy, which is based on Good Publication Practices and International Committee of Medical Journal 
Editors (ICMJE) guidelines. A copy of the policy will be provided upon request of the investigator. 
Publication planning and authorship determinations will be overseen by the Steering Committee or 
Publications Committee, and investigators will be notified via email about the dissemination of study data 
and opportunities for involvement as authors on publications/presentations.  

15 Reporting Results on ClincalTrials.gov Website  
This clinical investigation will be registered on ClinicalTrials.gov. A full report of the pre-specified 
outcomes, regardless of the results, will be made public through the ClinicalTrials.gov website.  
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16 Appendix A: CIP Revisions 
 
Procedure for CIP Amendments 
 
This CIP may be amended as appropriate by the Sponsor. Rationale will be included with each amended 
version in the revision history table below. The version number and date of amendments will be 
documented. 
 
The acknowledgement of the amended CIP by the Principal Investigators will be collected on the 
signature pages. 
 
IRB/EC and relevant Regulatory Authorities, if applicable, will be notified of amendments to the CIP. 
 
Revision History 
Amendment 
Number 

Version Date Rationale Details 

Not 
Applicable 

VB 12JUN2016 First release of 
CIP 

NA 

1 VC 21JUN2017 Amendment Substantial Amendment 
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17 Appendix B: Definitions 
 
Non-study Specific Definitions 
 
Adverse Event (AE) 
Any untoward medical occurrence, unintended disease or injury, or untoward clinical signs (including 
abnormal laboratory findings) in subjects, users or other persons, whether or not related to the medical 
device under clinical investigation. 
 
This definition includes events related to the medical device or the comparator. 
This definition includes events related to the procedures involved. 
 
Serious Adverse Event (SAE) 
An adverse event that led to: 

• Death 
• A serious deterioration in the health of the subject, that either resulted in: 

o A life-threatening illness or injury OR 
o A permanent impairment to a body structure or a body function OR 
o An in-patient or prolonged hospitalization OR 
o A medical or surgical intervention to prevent life-threatening illness or injury or permanent 

impairment to a body structure or a body function OR 
o A malignant tumor (only for specific countries) 

• Fetal distress, fetal death or a congenital abnormality or birth defect 
 
A planned hospitalization for a pre-existing condition, or a procedure required by the CIP is not considered 
a serious adverse event. 
 
Adverse Device Effect (ADE) 
An adverse event related to the use of a medical device. 
 
This definition includes adverse events resulting from insufficient or inadequate instructions for use, 
deployment, implantation, installation, or operation, or any malfunction of the medical device. 
 
This definition includes any event resulting from the use error or from intentional misuse of the medical 
device. 
 
Serious Adverse Device Effect (SADE) 
Adverse device effect that has resulted in any of the consequences characteristic of a serious adverse 
event. 
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18 Appendix C: BurstDR Programming Guidelines 
 
BurstDR Programming: 
 

1. Prior to programming: 
• Limit distractions by using a quiet location. 
• Have the subject lie on their back. 
• Explain to the subject that a sensation is any sort of change felt, such as warmth, 

heaviness, pressure, tingling, etc. 
 

2. Establish paresthesia coverage using standard tonic stimulation. 
• It is advised to find coverage in a single stimset (area) with a simple array. 
• This can lead to reduced amplitude requirements. 

Note:  The intent is to confirm coverage of entire/all pain areas, which may require higher 
than comfortable stimulation levels in certain spots. 
 

3. If multiple stimsets were required to fully cover the subject’s pain, combine all areas into a single 
stimset (area). To combine areas, copy all cathodes (negative) and then fill anodes (positive) 
into remaining contacts that were utilized across tonic stimulation stimsets. 
 
Note: Test combined configuration with tonic to ensure combination of stimsets resulted in no 
unexpected coverage changes. 
 

4. Enable Burst mode. 
Do not change the burst-rate (40 Hz), intraburst-rate (500 Hz) and PW (1000 µs). 
 

5. Slowly ramp amplitude upwards by 0.05 mA until subject experiences any sensation (pressure, 
heat, etc.). 

 
6. Slowly decrease amplitude until sensation disappears. 

 
7. Note the amplitude value and confirm value by repeating steps 5 and 6. 

 
8. Reduce amplitude by 40%. Set this as your Target Amplitude. 

 
9. Adjust the Maximum Amplitude for the Patient Controller settings to the lowest possible value that 

is still above your Target. 
 

10. At this point, consider whether cycling can be used to improve longevity. Start with 5 seconds on 
15 seconds off. If further optimization is needed, change to 5 seconds on 5 seconds off. 
 
Note: If the subject feels the need to adjust therapy after the initial programming, advise them to 
adjust their amplitude by one click and allow time to assess the change before making additional 
adjustments. If multiple adjustments are needed, schedule the subject for a reprogramming 
session to determine new, ideal amplitude settings. 
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19 Appendix D: Imaging Guidelines 
 
At time of trial implant:  

At the end of the intraoperative lead placement procedure, including anchoring procedure, a “at time of trial 
implant image” will be saved with the fluoroscope. The investigator should align the vertebral endplates (in 
an AP view) and be certain to include the thoracic/lumbar junction in the image, such that the vertebral level 
of the lead is easily countable/verifiable. A lateral image should also be saved. The images should be 
printed out and saved with the CRF. If the images cannot be printed directly, they may be screen shot with 
an iPad (or equivalent) and printed later. The level of the lead tip and proximal contact will be noted on the 
Case Report Form (CRF).  

End of trial evaluation period: 
At the End of Initial Trial Evaluation Period study visit and the End of Extended Trial Evaluation Period study 

visit (if applicable), the patient should have another fluoroscopic image taken as above. The image should 

be printed out as above. The image level and patient position (standing vs. sitting) should be noted by the 

investigator and recorded on the CRF. 

 

Alternate acceptable end of trial evaluation period radiograph procedure for clinics without a 
fluoroscope in/near clinic (US):  At the end of the initial trial evaluation period study visit and the 

extended evaluation period study visit (if applicable), the patient will have a thoraco-lumbar AP/LAT set 

of spinal plain radiographs done at an imaging facility and printed onto a DVD. That DVD will be viewed 

and read by the investigator, recording the end of trial evaluation period lead location on the CRF. The 

DVD will be kept with the subjects research file. 

 

Alternate acceptable end of trial evaluation period radiograph procedure for clinics without a 
fluoroscope in/near clinic (OUS):  At the end of the initial trial evaluation period study visit or the 

extended evaluation period study visit (if applicable), the patient will have a thoraco-lumbar AP/LAT 

set of spinal plain radiographs done at an imaging facility and printed onto a DVD or provided in pdf 

form for upload. If an imaging facility is not available, the radiographs can be taken on the OR/suite x-

ray machine provided that a printout can be collected for upload. That DVD/PDF will be viewed and 

read by the investigator , recording the end of trial evaluation period lead location on the CRF. The 

DVD/PDF will be kept with the subjects research file. 
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21 Appendix F: Case Report Form 
A sample Case Report Form will be kept under a separate cover and is available upon request. 
 

  



 Study Document No: SJM-CIP-10116 Ver. [C] 
Study Name: DELIVERY 

 Clinical Investigation Plan 
 

This confidential document is the property of Abbott and shall not be reproduced, distributed, disclosed or used without the 
express written consent of Abbott. 

86357_CIP Template_Rev_C Page 39 of 39 
                                             [REDACTED]  

 

22 Appendix G: Informed Consent Form 
A sample Informed Consent will be kept under a separate cover and is available upon request. 
 
 
 
 


