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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps of your protocol will viewers benefit most from having filmed? 2.5.-2.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6. The good positioning of the lead (step 2.6). We use fluoroscopic guidance to make sure we are in good position.
E. Will the filming need to take place in multiple locations? Y, different locations same building
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this surgical intervention is to improve the quality of life in failed back surgery syndrome patients. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Remacle Thibault: This method can help answer key questions in the neurostimulation field about spinal cord stimulation efficiency for treating low back pain in failed back surgery patients. 
1.2. Remacle Thibault: The main advantage of this technique is that it allows the device positions to be standardization for optimal paresthesia coverage of both the back and leg pain areas.  

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at CHR Citadelle-Liège.
Protocol: (read by voice talent at JoVE)
2. Multicolumn Lead Implantation
2.1. With the patient in the prone position [1-WIDE-TXT], use fluoroscopic assistance to identify the incision site between the T10 and T11 spinous processes [2-MED] and infiltrate the incision site with 5 mL of a 20 mL solution of 0.5% Bupivacaine and 1:200,000 adrenaline [3-CU].
2.1.1. Talent approaching prone Patient with fluoroscope (TEXT: Anesthesia: 0.1 micrograms/kg sufentanil, 2 mg/kg propolipid 1%, 0.3 mg/kg ketamine hydrochloride, and 0.3 mg/kg rocuronium i.v.)

2.1.2. Few seconds Talent identifying incision site

2.1.3. Few seconds bupivacaine being injected

2.2. Next, use a surgical blade to make an incision through the skin and dorsal musculature until the thoracic aponeuroses are revealed [1-CU] and dissect the paravertebral musculature on both sides of the T10 supraspinous process [2-ECU].

2.2.1. Few seconds incision being made/thoracic aponeuroses being revealed

2.2.2. Few seconds musculature being dissected

2.3. Place a retractor into the incision [1-ECU] and resect the supraspinous and interspinous ligaments [2-CU].

2.3.1. Shot of retractor in place

2.3.2. Few seconds ligaments being resected

2.4. Dissect the T10 lamina 5 mm on each side of the process and 5 mm in the craniocaudal direction [1-CU] and perform a partial T10 laminectomy [2-ECU].
2.4.1. Few seconds lamina being dissected

2.4.2. Shot of partial T10 laminectomy 
2.5. When enough space has been created for the lead, use fluoroscopic guidance to insert the phantom lead into the epidural space [1-MED] while keeping the insertion of the flavum ligament on the upper part of the T11 lamina intact [2-LM-TXT].

2.5.1.  Few seconds Talent inserting lead

2.5.2. *To be provided by Authors: Fluoroscopic shot of lead being inserted into laminal space (TEXT: Use T11 lamina as lead insertion guide)

2.6. Place the lead as medially as possible until it is midline to the projection of the T8-T9 bodies [1-LM] and fix the lead to the interspinous T11 ligament with a single interrupted stitch [2-CU].
2.6.1.  *To be provided by Authors: Shot of lead as medial as possible/midline to projection Author note: (picture 2.6.1.JPG)
2.6.2. Few seconds lead being sutured

2.7. Use the manufacturer-provided tunneling tool to tunnel the extensions from the operative field to the lateral side of the back [1-CU] and connect the extensions to the lead [2-MED].

2.7.1. Few seconds extension(s) being tunneled

2.7.2. Few seconds Talent connecting extension(s) to lead 

2.8. If the lead is positioned within the midline of the epidural space in the T8-T9 projection [1-LM], remove the retractor and confirm a lack of bleeding [2-CU].
2.8.1. *To be provided by Authors: Fluoroscopic shot of lead in position Author note: (picture 2.6.1.JPG)
2.8.2. Few seconds retractor being removed/shot of no blood 
2.9. Using simple interrupted stitches of braided synthetic absorbable suture material, close the musculo-aponeurotic layer [1-CU] and connect the two intrinsic external extensions to the two extrinsic external extensions [2-ECU].
2.9.1. Few seconds sutures being placed

2.9.2. Few seconds extensions being connected 
2.10. Tunnel the extensions into the subcutaneous fat so that the extensions exit the skin 15 cm lateral to the incision site [1-CU-TXT] and use simple interrupted stitches of braided synthetic absorbable suture material to wrap the intrinsic and extrinsic extensions and to close the subcutaneous layer [2-CU].
2.10.1.  Few seconds extension(s) being tunneled (TEXT: Select side pre-operatively w/ patient)

2.10.2.  Few seconds sutures being wrapped/layer being closed

2.11. If the lead is still positioned within the midline of the epidural space in the T8-T9 projection [1-LM], then use finer absorbable 3/0 suture material to make a dermic subcuticular suture [2-CU] and apply antiseptic and bandages [3-MED-TXT]. 
2.11.1.  Added shot *Provided by the authors: Fluroscopic shot of lead in position (picture named 2.11.1.JPG)
2.11.2. Few seconds suture being placed

2.11.3.  Few seconds Talent applying bandage (TEXT: Analgesia: Paracetamol 1 g + tradonal 100 mg i.v.)
3. Postoperative Trial

3.1. A few hours after the surgery, connect the external neurostimulator to the extrinsic external lead extensions [1-WIDE] and place the clinician programmer onto the external neurostimulator [2-MED].
3.1.1. Few second Talent connect extensions to neurostimulator

3.1.2. Few seconds Talent placing clinician programmer 
3.2. Turn on the clinician programmer and the neurostimulation with the pulse width set to 260 milliseconds at a rate of 60 Hz [1-MED].
3.2.1. Talent turning on programmer and neurostimulation

3.3. Next, use the guarded cathode configuration to first test a transverse tripolar configuration at the top of the lead [1-CU-TXT].
3.3.1. Few seconds transverse tripolar configuration being tested 
3.4. If this configuration provides sufficient paresthesia coverage and/or pain suppression, increase the pulse width to 450 milliseconds to fine-tune the back-pain area coverage and to allow enlargement of the stimulation area [1-MED-TXT], adjusting the pulse rate between 40 and 60 Hz to obtain the most satisfying paresthesia coverage of the painful area [2-CU-TXT].
3.4.1. Few seconds Talent increasing pulse width (Video Editor: please show TEXT [TEXT: See text for optional paresthesia coverage configuration details] with “If this configuration … suppression”)

3.4.2. Shot of pulse being applied to pain area OR Shot of pulse rate between 40-60 Hz (TEXT: See text for leg pain testing details)
3.5. Then use sharp scissors to cut the external extension flush with the skin to reduce the risk of infection until the next surgical procedure [1-CU-TXT].

3.5.1. Few seconds extension being cut (TEXT: See text for full post-trial patient care details)
4. Results: Representative Leg Pain, Back Pain, and Limitation in Daily Activity Visual Analog Scale (VAS) Evolution Across a 36-Month Follow-Up Period
4.1. In this representative prospective, non-randomized, controlled study 

of 62 consecutive failed back surgery syndrome patients who were implanted with a multicolumn lead [1-LM], back pain [2-LM], leg pain, and daily activity limitations [3-LM] were significantly improved during the entire follow-up period [4-LM].

4.1.1. JoVE Results Image.png: no animation
4.1.2. JoVE Results Image.png: please add asterisks over blue data boxes as in original Figure 5

4.1.3. JoVE Results Image.png: please add asterisks over green data box as in original Figure 5

4.1.4. JoVE Results Image.png: please add asterisks over orange data box as in original Figure 5
5. Conclusion (said by authors on camera):
5.1. Thibault Remacle: Once mastered, this technique can be completed in 30 minutes if it is performed properly.
5.2. Thibault Remacle: While attempting this procedure, it’s important to remember to use sterile technique, as infection is the biggest complication of this procedure.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
JoVE Results Image.png
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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