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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Leica M60
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
2.3., 3.5., 4.5., 5.2., 5.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.7:  Trimming and thinning the dermal graft. It is easy to put a hole into the graft if you are not meticulous with the scissors. Using fine micro-scissors under the microscope improves visualization and decreases the risk of a mis-step. 
4.6: Freeing the common peroneal nerve proximally. Nerves are delicate, and mishandling can cause permanent injury to the nerve. Additionally, the tibial nerve is in close proximity to the common peroneal nerve, so a mis-step can cause damage to the tibial nerve, in addition. I utilize fine-tipped forceps and micro-scissors under a microscope or surgical loupes to ensure clear visualization. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Stephen W.P. Kemp: Our protocol is significant in that allows simultaneous motor nerve signal amplification alongside the provision of afferent sensory nerve stimulation through the utilization of a biologic peripheral nerve interface [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Paul S. Cederna: This technique can provide a lifelike prosthetic device for those with amputations, as the C-RPNI allows simultaneous motor control and sensory feedback within the same nerve interface [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Paul S. Cederna: Many of those living with amputations abandon advanced neuroprosthetic devices because the devices lack intuitive control and meaningful sensory feedback. This technique provides both and could prevent prosthetic device abandonment [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Stephen W.P. Kemp: This technique could be applied to individuals with weak or absent limbs or sensory deficits, providing further insight into feedback systems that provide precise and intuitive extremity control [1]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. Shelby R. Svientek: Performing surgery on peripheral nerves is difficult, as there is little margin for error. Using high-quality instruments and practicing often are the best ways to ensure success [1]. 

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Shelby R. Svientek: Surgical techniques are incredibly difficult to convey and to learn from a literary format. Observing each and every step involved in the construct fabrication is key to mastering the method [1]. 

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Michigan. 

Section - Protocol
Author NOTE: There were maybe 2 steps that were listed as separate recording steps for, but were more of a simultaneous step from my end (which the videographer verbally noted when he recorded, combining the two steps)
2. Dermal Graft Preparation
2.1. To prepare a skin graft, after confirming a lack of response to toe pinch [1-TXT], apply ointment to the eyes of the anesthetized rat [2].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than rat in shot TEXT: Anesthesia: 5% -> 2-2.5% isoflurane; Analgesia: 50 mg/mL carproten s.c.
2.1.2. ECU: Ointment being applied
2.2. Using clippers, shave the entire lower hindlimb, ankle region, and sides of the paw [1] and disinfect the selected hindlimb [2] and the plantar surface of the paw with a sequential alcohol, iodopovidone solution, alcohol cleanse [3].
2.2.1. Region being shaved
2.2.2. Alcohol being applied to limb, with alcohol and iodopovidone solution containers visible in frame
2.2.3. Iodopovidone being wiped from paw
2.3. Using a hand-held, micromotor, high speed drill with a removable round fine grit polishing stone [1], burr the plantar surface of the paw to remove the epidermis at a speed of 4000 revolutions per minute [2], applying drips of saline so as not to burn the skin [3].
2.3.1. Talent attaching burr to drill
2.3.2. Surface being burred Videographer: Important step
2.3.3. Saline being applied Videographer: Important step
2.4. The underlying dermis will have a shiny appearance with pinpoint bleeding [1].
2.4.1. Shot of burred skin 
2.5. Apply a tourniquet to the lower extremity to slow the blood flow [1] and use a number 15 scalpel to sharply remove the plantar skin [2].
2.5.1. Tourniquet being applied
2.5.2. Skin being removed
2.6. Place the skin in saline-moistened gauze to prevent desiccation [1] and apply a gauze wrap to the bleeding foot to slow hemorrhage [2].
2.6.1. Skin being placed into gauze 
2.6.2. Foot being wrapped
2.7. Place the skin under a dissecting microscope [1] and use micro-scissors to remove any tendinous and connective tissue from the deep layer of the skin graft [2-TXT].
2.7.1. Talent placing skin under microscope
2.7.2. SCOPE: Tissue being removed Videographer: Difficult step TEXT: Caution: Do not make holes in graft
2.8. The thinned dermal graft should be slightly opaque, contain only dermis, and measure approximately 0.5- x 1-centimeter in size [1].
2.8.1. SCOPE: Shot of thinned graft
2.9. Then place the tissue into a new piece of saline-moistened gauze until construct fabrication [1-TXT].
2.9.1. Talent placing tissue into gauze TEXT: Use grafts w/in 2 h of harvest
3. Muscle Graft Preparation
3.1. To prepare a muscle graft, use a number 15 scalpel to make longitudinal incision [1] along the anterior aspect of the lower hindlimb from just above the ankle to just below the knee [2] and dissect through the subcutaneous tissue to expose the underlying musculature [3].
3.1.1. WIDE: Talent making incision Videographer: More Talent than rat in shot 
3.1.2. Incision being made
3.1.3. Tissue being dissected
3.2. At the distal aspect of the incision, expose the tendinous insertions of the lower limb musculature [1].
3.2.1. Insertions being exposed
3.3. The tibialis anterior is typically the largest and most anterior of the muscles [1]. Just underneath and posterior to this muscle lies the extensor digitorum longus [2].
3.3.1. Shot of TA
3.3.2. TA being moved, and shot of EDL
3.4. To isolate the distal extensor digitorum longus tendon from the other tendons in the area, insert both tines of a forceps underneath the tendon [1] and open the forceps to exert upward pressure to cause tendon excursion [2-TXT]. 
3.4.1. Forceps being inserted
3.4.2. Forceps being opened/pressed upward TEXT: Caution: Do not incise EDL insertion 
3.5. Manipulation of the tendon should cause all of the toes to extend simultaneously [1]. 
3.5.1. Tendon being manipulated Videographer: Important step
3.6. Use sharp iris scissors to perform a distal tenotomy [1] and use tenotomies to bluntly separate the muscle from the surrounding tissues, working proximally to find the tendinous origin [2].
3.6.1. Tenotomy being performed
3.6.2. Muscle being separated 
3.7. Once the proximal tendon can be visualized, use the iris scissors to perform a second tenotomy [1] and place the muscle graft in a saline-moistened gauze [2-TXT].
3.7.1. Tenotomy being performed
3.7.2. Graft being placed onto gauze TEXT: Euthanize (intra-cardiac KCl injection + bilateral pneumothorax puncture) after all grafts removed
4. Common Peroneal (CP) Nerve Isolation and Preparation
4.1. For isolation and preparation of the common peroneal nerve, shave one thigh [1] and disinfect the exposed skin with a sequential alcohol, betadine, alcohol cleanse [2].
4.1.1. WIDE: Talent shaving thigh Videographer: More Talent than rat in shot
4.1.2. Skin being wiped, with alcohol and betadine containers visible in frame
4.2. Place the anesthetized rat onto a heating pad under a surgical microscope [1] and mark the incision from just distal to sciatic notch to the inferior portion of the knee inferior to and angled away from the femur [2].
4.2.1. Talent placing under microscope Videographer: More Talent than rat in shot
4.2.2. SCOPE: Incision being marked
4.3. Then use a number 15 scalpel to make an incision along the mark through the underlying biceps femoris fascia [1].
4.3.1. SCOPE: Incision being made 
4.4. Carefully dissect through the biceps femoris muscle to the space underlying the biceps femoris [1] and, following the identification of the common peroneal nerve [2], use micro-, fine-tipped forceps and micro-scissors to carefully isolate the common peroneal nerve from the other sciatic branches [3].
4.4.1. SCOPE: Muscle being dissected
4.4.2. SCOPE: Shot of CP nerve
4.4.3. SCOPE: Nerve being isolated
4.5. Remove any lingering connective tissue distally [1] and, at the point at which the nerve crosses the surface of the knee, sharply transect the nerve with a pair of micro-scissors [2].
4.5.1. SCOPE: Tissue being removed Videographer: Important step
4.6. Then carefully free any remaining connective tissue from the common peroneal nerve [1] and work proximally to free the nerve to a length of approximately 2 centimeters [2].
4.6.1. SCOPE: Tissue being removed Videographer: Difficult step
4.6.2. SCOPE: Nerve being freed Videographer: Difficult step
4.7. Shelby Svientek: Nerves are delicate and minor missteps can cause lasting functional deficits. Frequent practice, precise surgical instruments, and ideal hand positioning and support are key to mastering this technique [1]. 

4.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5. Composite Regenerative Peripheral Nerve Interface (C-RPNI) Construct Fabrication
5.1. To fabricate the C-RPNI (C-R-P-N-I) construct, place the muscle graft under the dissecting microscope [1] and remove all of the central tendinous tissue as well as a small central segment of epimysium [2], leaving the tendinous ends intact [3].
5.1.1. WIDE: Talent placing tissue under microscope
5.1.2. SCOPE: Tissue being removed
5.1.3. SCOPE: Shot of tendinous end(s) 
5.2. Using an 8-0 nylon suture and two interrupted stitches, secure the epineurium of the transected end of the common peroneal nerve to the area of the muscle graft devoid of epimysium on either side of the nerve [1] and secure the muscle graft to the femur periosteum with a single 6-0 nylon interrupted stitch both proximally and distally with the nerve-muscle junction facing away from the femur [2-TXT].
5.2.1. SCOPE: Epineurium being secured to transected end of CP nerve to area of muscle devoid of epimysium Videographer: Important step
5.2.2. SCOPE: Graft being secured to periosteum proximally or distally Videographer: Important step TEXT: Secure muscle at relaxed length
5.3. Place an 8-0 nylon stitch at the inferior, central margin of the muscle graft epimysium, securing it to the common peroneal nerve epineurium so as to create laxity in the nerve within the muscle graft [1-TXT].
5.3.1. SCOPE: Stitch being placed/graft being secured TEXT: Fixate to relieve tension w/ ambulation
5.4. Position the skin graft on the muscle graft so that it completely covers the nerve and the majority of the muscle with the deep margin of the dermis resting on the muscle [1].
5.4.1. SCOPE: Skin graft being placed on muscle graft
5.5. Trim any dermis that extends beyond the border of the muscle [1] and use 8-0 nylon interrupted sutures to circumferentially secure the skin graft to the muscle graft [2].
5.5.1. SCOPE: Skin being trimmed Videographer: Important step
5.5.2. SCOPE: Graft being secured Videographer: Important step
5.6. Close the biceps femoris fascia over the construct in a running fashion with 5-0 chromic suture [1] and close the overlying skin with a 4-0 chromic suture in running fashion [2].
5.6.1. SCOPE: 5-0 suture being placed 
5.6.2. SCOPE: 4-0 suture being placed 
5.7. Then swab the surgical area with an alcohol pad [1] and apply antibiotic ointment [2] before allowing the rat to recover with food and water sources separate from cage mates with monitoring until full recumbency [3].
5.7.1. Site being swabbed
5.7.2. Ointment being applied
5.7.3. Talent placing rat into cage Videographer: More Talent than rat in shot 



Section – Results
6. Results: Representative CPNI-I Characterization and Functional Analysis

6.1. If successful, surgical exposure of the constructs after three months will reveal revascularized muscle and skin [1] and gentle squeezing of the common peroneal nerve with forceps proximal to the construct will result in visible muscle contraction [2].

6.1.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3B image
6.1.2. LAB MEDIA: Video 1 00:00-00:07

6.2. Histological analysis [1] should demonstrate viable skin [2], nerve [3], and muscle [4].

6.2.1. LAB MEDIA: Figure 4 
6.2.2. LAB MEDIA: Figure 4 Video Editor: please add/emphasize D text in both images
6.2.3. LAB MEDIA: Figure 4 Video Editor: please add/emphasize N text in both images
6.2.4. LAB MEDIA: Figure 4 Video Editor: please add/emphasize M text in both images

6.3. Immunostaining will also reveal motor and sensory nerve reinnervation to their neuromuscular junctions [1] and sensory end organs, respectively [2].

6.3.1. LAB MEDIA: Figure 5 Video Editor: please emphasize Figures 5A and 5B
6.3.2. LAB MEDIA: Figure 5 Video Editor: please emphasize Figures 5C and 5D

6.4. Electrophysiologic testing can be performed on these constructs in vivo as demonstrated [1], for example, at 3 and 9 months following C-RPNI fabrication [2].

6.4.1. LAB MEDIA: Figure 6
6.4.2. LAB MEDIA: Table 1 Video Editor: please sequentially emphasize 3 month data, then 9 moht data

6.5. Here single and summation compound muscle action potentials and compound sensory nerve action potential signals [1] obtained during electrophysiologic testing in a graphical format are shown [2].

6.5.1. LAB MEDIA: Figure 7 Video Editor: please emphasize Figures 7A and 7C
6.5.2. LAB MEDIA: Figure 7 Video Editor: please emphasize Figures 7B and 7D

6.6. Suboptimal results at the muscle graft are indicated by attenuated signals that lack the characteristic compound muscle action potential waveform [1]. 

6.6.1. LAB MEDIA: Figure 8A Video Editor: please sequentially indicate disjointed peaks

6.7. Suboptimal results at the level of the dermal component usually involve dampening of the waveform [1] with significant background noise [2].

6.7.1. LAB MEDIA: Figure 8B Video Editor: please emphasize red data “curve”
6.7.2. LAB MEDIA: Figure 8B Video Editor: please emphasize green, blue, and yellow background noise 


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Shelby R. Svientek: Good quality instruments are vital. The scissors should be sharp and the forceps should be fine-tipped to facilitate an extremely precise handling of the dermal grafts and nerve without damage [1].  
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.7., 4.6.)
7.2. Stephen W.P. Kemp: Following fabrication, this method can be utilized in electrophysiological investigations to further characterize signaling capabilities, providing more insight into efferent and afferent feedback loops [1]. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Paul S. Cederna: Although the C-RPNI allows for sensory feedback, it is unclear whether a closed-loop feedback system for proprioception can be established. We are currently addressing this question in the lab [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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