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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 
Osteopathic maneuver, placement of buttons. 

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
N/A

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? N
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 procedure to perform an abdominal wall closure of a traumatic extremity wound with a higher primary closure and lower surgical site infection rate than current standard wound closure protocols. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Catherine Ronaghan: This method can answer key questions in the abdominal wound closure field about how to successfully close a traumatic extremity wound with a dramatically reduced wound recurrence rate.

1.2. Catherine Ronaghan: The main advantage of this technique is that even the most complex abdomens are able to be closed with good long-term results. 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Catherine Ronaghan: Demonstrating the procedure with me will be my chief surgical resident Yana Puckett. (Will add names of scrub nurse and other residents participating in the case when we know closer to film time).
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Texas Tech University Health Sciences Center. 
Protocol: (read by voice talent at JoVE)
2. Dynamic Tissue System (DTS) Installation
Video editor: Videographer shot some things out of order but script order is correct for the video. 

2.1. Before beginning the procedure, cover the surgical area with an antimicrobial incise drape [1-WIDE-TXT] and wash out the abdomen with at least 2 liters of 40.5 °C normal saline [2-MED-over the shoulder].

2.1.1. Talent cover abdomen with drape

2.1.2. Talent washing out abdomen (TEXT: Anesthesia: General anesthesia according to hospital protocol)

2.2. Measure the myofascial gap [1-CU] … the visceral extrusion [2-CU] … and the length of the incision in centimeters [3-CU] and record these data on the operative note for documentation of the healing progress [4-MED].
2.2.1. Shot of gap with ruler next to gap
2.2.2. Shot of extrusion with ruler next to gap
2.2.3. Shot of incision with ruler next to gap
2.2.4. Talent marking measurements into/onto note
2.3. Examine the ostomy site and mark the skin [1-ECU] of the anterior abdominal wall 5 cm laterally from the medial fascial edge to create an ellipse around the midline wound [2-CU].

2.3.1. Shot of ostomy site

2.3.2. Skin being marked/ellipse being created

2.4. Using the puncture device, “yellow fish” visceral protector, and malleable protector from the dynamic tissue system kit, puncture the abdominal wall at the 5-cm mark [1-CU-TXT] and place the elastomer buttons side by side on the ellipse, with the “U” of the elastomer at the 5-cm ellipse demarcation around the midline wound [2-MED].
2.4.1. Abdominal wall being punctured (TEXT: Caution: Do not injure abdominal viscera) 

2.4.2. Talent placing at least one button (Video Editor: please mark U when mentioned if necessary/appropriate) 
2.5. Use the puncture device to pull the elastomer through the abdominal wall [1-ECU] and repeat the process on the posterior abdominal wall [2-CU], pulling the elastomer across the abdominal wall over the visceral protector and connecting to the elastomer button on the anterior side [3-MED-over the shoulder].
2.5.1.  Elastomer being pulled through wall
2.5.2. Puncture being made on opposite side
2.5.3. Talent pulling elastomer across wall
2.6. Loosely attach the elastomer bands to the elastomer buttons without tightening the bands [1-CU] and place elastomer adhesion stickers on the buttons [2-ECU].
2.6.1. At least one band being attached
2.6.2. At least one button being placed
2.7. Then, with one person on each side of the Patient, apply bi-manual force at the skin level [1-MED], pushing toward the midline and making circular motions synchronized with the other Operator toward the head [2-CU] followed by circular motions in the opposite direction toward the feet [3-CU-TXT].
2.7.1. Shot of Talents on both sides/approaching both sides of Patient
2.7.2. Circular motions toward head
2.7.3. Circular motions toward feet (TEXT: Repeat osteopathic maneuver x1)
3. Silicone Visceral Protector Insertion and Negative Pressure Wound Therapy Device Installation
3.1. Next, insert a silicone visceral protector into the midline over the abdominal viscera [1-WIDE] and envelop the abdominal viscera with a silicone visceral protector down to each gutter of the abdominal quadrants [2-MED].
3.1.1. Talent inserting protector

3.1.2. Talent enveloping viscera

3.2. Catherine Ronaghan: “The single most critical step of this procedure is the enveloping of the entire abdominal contents with the silicon visceral protector all the way to the gutters.” [1-MED-interview style]
3.2.1. Catherine Ronaghan, speaking the above interview style (looking just off-camera)
3.3. Use scissors to make cut outs in the visceral protector as necessary to protect the ostomies [1-CU] and fold the cut outs to avoid sharp edges [2-CU].

3.3.1. At least one cut out being made

3.3.2. At least one cut out being folded

3.4. Place an elastomer retainer along the midline on top of the visceral protector [1-MED-over the shoulder] and evenly space the elastomer bands into the retainer [2-CU].
3.4.1. Talent placing retainer along midline

3.4.2. Bands being evenly spaced/shot of evenly spaced bands 
3.5. Then tighten the elastomer bands [1-CU] and perform the osteopathic maneuver as demonstrated [2-MED], recording the new myofascial gap with in centimeters [3-CU].
3.5.1. Shot of bands being tightened

3.5.2. Shot of Talents performing maneuver

3.5.3. Shot of ruler next to myofascial gap

3.6. To install the negative pressure wound therapy device, place the thinnest negative pressure wound therapy device sponge available into the midline above the elastomer retainer [1-MED] and cover the sponge with vacuum drape tape [2-CU].
3.6.1. Talent placing sponge into midline

3.6.2. Sponge being covered with tape 
3.7. Apply a negative pressure device with continuous suction at -100 millimeters of mercury [1-CU] and perform the osteopathic maneuver two times [2-MED].
3.7.1. Negative pressure device being applied

3.7.2. Talents performing maneuver 
3.8. Then record the myofascial gap and visceral extrusion [1-CU-TXT].

3.8.1. Shot of measuring tape/ruler next to myofascial gap and/or extrusion (TEXT: Leave midline wound in negative pressure wound therapy device)
4. Elastomer Adjustment and Fascial Closure
4.1. Forty-eight hours after the dynamic tissue system installation, bring the Patient back to the operating room [1-WIDE] use scissors to remove the negative pressure wound therapy device overlying the midline wound [2-CU-TXT].

4.1.1. Talent approaching Patient OR Talent removing device

4.1.2. Device being removed (TEXT: Leave skin drapes intact)

4.2. Disinfect the abdomen, including the elastomers, with 4% chlorhexidine gluconate [1-CU] and perform the osteopathic maneuver two times [2-MED].

4.2.1. Abdomen being prepped

4.2.2. Talents performing osteopathic maneuver

4.3. Record the myofascial gap and the myofascial apposition [1-CU] and irrigate the midline wound with 2 liters of 40.5 °C normal saline [2-CU-TXT].
4.3.1. Shot of measuring tape/ruler next to gap and/or apposition
4.3.2. Wound being irrigated (TEXT: Caution: Do not spill water on DTS/antimicrobial incision drape)
4.4. Then pull each elastomer laterally to release the elastomers from the anchor [1-MED-over the shoulder] and re-apply the negative pressure wound therapy device [2-CU].
4.4.1. Talent pulling elastomer(s)

4.4.2. Device being applied

4.5. When the midline wound has healed, remove all of the elastomer buttons and elastomers [1-CU-TXT] and gently peel the antimicrobial incise drape from the skin [2-MED-TXT].

4.5.1. Buttons and/or elastomers being removed (TEXT: i.e. about 9 days after DTS installation) Video editor: 4.5.1 through 4.7.2 were all done in a single shot. 
4.5.2. Talent peeling drape (TEXT: Caution: Do not injure epidermis)

4.6. Remove the visceral protector and elastomer retainer [1-CU] and irrigate the abdominal cavity with 3 liters of normal saline [2-MED-over the shoulder].
4.6.1. Protector and/or retainer being removed

4.6.2. Talent irrigating cavity

4.7. Close the fascia using an interrupted Smead-Jones technique with a No. 2 vicryl suture on a cutting needle [1-CU] and irrigate and dry the midline wound [2-MED].
4.7.1. Fascia being closed

4.7.2. Wound being irrigated or dried

4.8. Apply wound matrix powder to the midline wound [1-CU] and evenly distribute the powder so that every surface is covered [2-ECU].
4.8.1. Powder being applied

4.8.2. Powder being distributed/shot of wound covered with powder

4.9. Then cover the entire surface of the wound with a two-layer wound matrix sheet [1-CU] and bring the midline wound together with vacuum drape tape [2-CU].
4.9.1. Sheet being applied

4.9.2. Wound being taped
5. Results: Representative Completely Healed Midline
5.1. Since May of 2016, 0 of 11 open abdomens were left open or covered with a skin graft, with zero surgical site infections and zero incisional hernias observed and a 100% closure rate in this cohort of extremely complex and often catastrophic open abdomens [1-LM].
5.1.1. Figure 9.png 

6. Conclusion (said by authors on camera):
6.1. Catherine Ronaghan: The ABRA Dynamic Tissue System allows for successful closure of the catastrophic open abdomen. The reestablished linea alba restores a biomechanically functional abdominal wall.

6.2. Yana Puckett: The main advantage of this technique is the avoidance of a massive incisional hernia. Even the most complex open abdomens are closed with superb long-term results. 

6.3. Catherine Ronaghan: Dr. Yana Puckett, my surgical chief resident and I, will demonstrate the ABRA Dynamic Tissue System installation technique, adjustment procedure, and de-installation with primary myofascial closure in a series of three installments. 

6.4. Yana Puckett: Following the installation guidelines as outlined, the ABRA dynamic tissue system installation can easily be completed within 2-3 hours of operative time. 

6.5. Catherine Ronaghan: Once the ABRA dynamic tissue system is installed. It is important to perform the two-region osteopathic maneuvers not only in the operating room, but at least three times a day at bedside. We recommend the maneuver be performed for at least 60 seconds at a time. Once the device is de-installed and primary myofascial closure is achieved, the two-region osteopathic maneuvers are continued postoperatively three times a day for at least three to five days.

6.6. Yana Puckett: There are a number of ongoing research projects. Our team continues to explore quality of life outcomes, enterocutaneous and enteroatmospheric fistula rates prior to and since the introduction of this technology at our institution. In addition, we will continue to surveil our patients closely for the development of incisional hernias, bowel obstructions, and other sequelae associated with major abdominal surgery.

6.7. Catherine Ronaghan: After watching this video, you will have a good understanding and all the tools necessary to close the most complex open abdomens utilizing the ABRA dynamic tissue system. 

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. 
Figure 9.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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