


Submission ID #: 58104
Editor Name: Bridget Colvin
Videographer Name: François Saikaly Jr.
Film Date: 08/23/18
Submission Link: http://www.jove.com/files_upload.php?src=17721768
 
Authors & Affiliations: Mohammad Ali Alessa1,2*, Sang Hyun Kwak2*, Young Woo Lee2, Mi-Lan Kang3, Hak-Joon Sung3,4, Soon Hyun Ahn5, Eun Chang Choi2, and Won Shik Kim5
*These Authors contributed equally to the work

1Department of Otolaryngology, Head and Neck Surgery, King Abdullah Medical City
2Department of Otorhinolaryngology, Yonsei University, College of Medicine
3Severance Biomedical Science Institute, Yonsei University, College of Medicine
4The George W.Woodruff School of Mechanical Engineering, Georgia Institute of Technology
5Department of Otorhinolaryngology-Head and Neck Surgery, Seoul National University College of Medicine

Title: Porcine as a Training Module for Head and Neck Microvascular Reconstruction

Corresponding Author:
Won Shik Kim 
wskim78@gmail.com 

Co-authors: Mohammad_aleissa@hotmail.com, endlessrain01@yuhs.ac, etmoong@yuhs.ac, milan511@yuhs.ac, hj72sung@yuhs.ac, entshahn@gmail.com, eunchangmd@yuhs.ac 

A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.6., 2.9., 2.10., 2.11., 3.1., 3.2., 3.3., 3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.10. Carefully peeling of The Muscle tissue with precise looking for the Perforators. Fellow the perforators carefully to the main blood vessel    
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Won Shik Kim: This method can help answer key questions about how to set up a life training module for microvascular head and neck reconstruction.
1.2. Mohammad Al-Essa: The main advantage of this technique is that facilitates the development microvascular reconstructive surgery skills for beginner surgeons.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Department of Laboratory Animal Resources of Yonsei Biomedical Research Institute at the Yonsei University College of Medicine.

Protocol: (read by voice talent at JoVE)
2. Head and Neck Microvascular Reconstruction
2.1. Begin by using a laryngoscope to expose the vocal cords through the mouth of a 25-30-gram female Yorkshire pig [1-WIDE-TXT] and spraying the cords with two puffs of 2% Lidocaine topical solution to prevent intubation-induced laryngospasm [2-CU-TXT].
2.1.1.   Talent inserting laryngoscope (TEXT: Anesthesia: alfaxan 1 mg/kg, xylazine 2 mg/kg, and azaperone 2 mg/kg i.m.)
2.1.2. Lidocaine being delivered (TEXT: See text for full surgical preparation details)
2.2. Intubate with a 6.5 mm tube [1-CU] and use a syringe to inflate the tube cuff with 3-5 mL of air [2-MED].
2.2.1. Tube being inserted
2.2.2. Talent depressing syringe (Videographer: More Talent than pig in shot as possible)
2.3. After ensuring that the tracheal tube is in the proper position [1-MED], apply ointment to the animal’s eyes [2-ECU] and protect the eyes with a cover patch [3-CU].
2.3.1. Talent checking tube position (Videographer: More Talent than pig in shot as possible)
2.3.2. Ointment being applied
2.3.3. Eye being covered with patch
2.4. Next, use a 1% iodine-based scrub solution to disinfect the neck and abdominal wall [1-MED-over the shoulder] and use a number-23 blade to make a vertical midline anterior neck incision to the sternum [2-CU].
2.4.1. Talent scrubbing neck (Videographer: Please limit frame to Talent and neck of pig as possible)
2.4.2. Incision being made
2.5. Dissect the strap muscles [1-ECU] and use Kelly tissue scissors and a Lahey retractor to pull back the muscles latterly to expose the trachea from the first ring to the thoracic inlet [2-CU].
2.5.1. Shot of dissected muscles
2.5.2. Muscles being pulled/trachea being exposed
2.6. Expose the common carotid artery and the internal jugular vein for the anastomosis [1-CU] and use a number-11 blade to create a 1-cm-window in the second or third cartilage [2-CU].
2.6.1. Vessels being exposed
2.6.2. Window being created
2.7. Then look for the endotracheal tube through the tracheal defect [1-ECU] and confirm the presence of continuous aeration through the tube [2-MED].
2.7.1. Shot of tube through defect
2.7.2. Talent checking aeration
2.8. To perform a superior epigastric artery perforator flap harvest, use a surgical marking pen to design a flap on the upper abdomen [1-MED-over the shoulder] and use a number-23 scalpel to create a 4 x 3-cm elliptical skin incision through the anterior sheath of the abdominal wall on the medial side of the flap [2-CU].
2.8.1. Talent drawing flap
2.8.2. Incision being made
2.9. While holding the fascia by the allis, elevate the flap from the rectus abdominis muscle sheath to locate the perforators going to the skin flap [1-CU].
2.9.1. Flap being peeled
2.10. Blunt dissect the exposed muscle tissue [1-CU] and follow the perforators to the superior epigastric vessels [2-CU].
2.10.1.  Muscle being dissected
2.10.2.  Shot of perforators to superior epigastric vessels (Video Editor: please emphasize perforators when mentioned as possible/necessary)
2.11. Use a number-23 scalpel to make a lateral skin incision in the flap [1-ECU] and superiorly clamp the superior epigastric vessels and venae comitantes with a hemostat [2-CU].
2.11.1.  Incision being made
2.11.2.  Vessels being clamped
2.12. Then use the Kelly tissue scissors to cut below the hemostat [1-ECU] and ligate the vessel above the hemostat with a 3-0 suture [2-CU] to allow removal of the hemostat [3-ECU].
2.12.1.  Vessel(s) being cut
2.12.2.  Vessel being ligated [Shots 2.12.2 and 2.12.3 combined]
2.12.3.  Hemostat being removed OR Shot of vessel w/ hemostat removed
3. Anastomosis and Closure
3.1. For anastomosis of the vessel, use a surgical loupe [1-WIDE] to clamp the carotid artery with two hemostats 1-2-cm apart [2-CU].
3.1.1. Talent donning loupe
3.1.2. Second hemostat being placed, with first hemostat visible in frame
3.2. Use micro-scissors to cut between the hemostats [1-ECU] and tie the superior part of the vessel with a double suture to prevent leakage [2-CU].
3.2.1. Vessel being cut
3.2.2. Suture being placed
3.3. Using the double clamp without the frame between the carotid and flap arteries [1-ECU], use a 10-0 simple full thickness interpreted suture to place the first two stay sutures approximately 120° apart [2-CU] around the circumference of the vessel and 2-3 stitches between the stay sutures [3-CU].
3.3.1. Shot of double clamp
3.3.2. Suture being placed around circumference of vessel
3.3.3. Suture being placed between 2-3 stitches
3.4. Release the clamp and check for leakage [1-ECU-TXT].
3.4.1. Clamp being released (TEXT: Repeat suture if leakage)
3.5. If there is no backflow from the venae comitantes [1-ECU], create another anastomosis for the internal jugular vein [2-CU] and the venae comitantes as just demonstrated [3-CU].
3.5.1. Shot lack of backflow of the venous flow
3.5.2. Shot of jugular vein anastomosis [Shots 3.5.2 and 3.5.3 combined]
3.5.3. Shot of venae comitantes anastomosis
3.6. Using a syringe equipped with an 18-gauge needle, prick the skin to confirm flap viability [1-ECU].
3.6.1. Skin being pricked
3.7. If a drop of blood appears, use a 3-0 suture to close the tracheal window with the muscle fascia of the superior epigastric artery perforator flap [1-CU].
3.7.1. Suture being placed
3.8. Then exteriorize and suture a skin paddle of the flap to the cervical midline skin incision [1-CU] and close the abdominal skin incision [2-CU].
3.8.1. Flap being exteriorized and/or sutured
3.8.2. Suture being placed in skin incision
4. Post-operative Care
4.1. At the end of the procedure, return the pig to the prone position [1-WIDE] and allow the animal to recover without other animals [2-MED]. (Author Comment: all step in section 4 was shot in this manner 4.3 , 4.2 then 4.1) (Editor: Without seeing the footage, I’m not sure if the authors are just describing the way these were shot, or if this is the order they’re intended to be shown. I’ve left they as they are for the time being)
4.1.1. Talent moving pig into prone position
4.1.2. Talent placing pig into cage
4.2. Deliver Ringer's lactate at a 150 mL/h rate until the animal has fully recovered [1-CU] and administer 0.3 mg buprenorphine for analgesia [2-CU-TXT].
4.2.1. Ringer’s being administered
4.2.2. Analgesia being administered (TEXT: See text for full post-operative care details)
4.3. When the animal is recumbent, begin intramuscular amoxicillin-clavulanate and meloxicam for 1 week [1-MED], checking the donor site [2-CU/LM] and the flap at the reconstruction site daily for healing progression [3-CU/LM].
4.3.1. Talent delivering antibiotics
4.3.2. Shot of donor site OR Authors: please upload image from Figure 2D through the submission link as its own .ai or .psd file without the D label: no animation
4.3.3. Shot of healed flap/reconstruction site OR Authors: please upload image from Figure 2C through the submission link as its own .ai or .psd file without the C label: no animation
5. Results: Representative Porcine Reconstruction Flap Model Measurement

5.1. In these representative studies, the mean ischemia time was 50 minutes [1-LM], with the procedure time decreasing as the model was repeated [2-LM].

5.1.1. REVISED TABEL.xlsx: Video Editor: please emphasize 50.833 data cell at bottom of graph
5.1.2. REVISED TABEL.xlsx: Video Editor: please sequentially emphasize Ischemia time data cells from 55-35

5.2. The mean harvest time of the six pigs was 55 minutes [1-LM] and no morbidity was observed at the donor site in this module [2-LM].

5.2.1. REVISED TABEL.xlsx: Video Editor: please emphasize 55.16667 data cell at bottom of graph
5.2.2. REVISED TABEL.xlsx: Video Editor: please emphasize “None” data cells in Donor site morbidity column

5.3. The mean pedicle size of the flaps was 10 cm, similar that observed in the human head and neck [1-LM].

5.3.1. REVISED TABEL.xlsx: Video Editor: please emphasize 10 pedicle length data cell at bottom of graph

5.4. The mean artery diameter was 4.4 mm [1-LM] and the mean vein diameter was 5.75 mm [2-LM] – both larger than the human average of 2 mm for both vessels while still being able to simulate human anatomy [3-LM].

5.4.1. REVISED TABEL.xlsx: Video Editor: please emphasize 4.416667 data cell at bottom of graph
5.4.2. REVISED TABEL.xlsx: Video Editor: please emphasize 5.75 data cell at bottom of graph
5.4.3. REVISED TABEL.xlsx: Video Editor: no animation

5.5. The skin paddle size ranged from 25-40 cm2 without a significant effect on the flap failure [1-LM].

5.6. REVISED TABEL.xlsx: Video Editor: please emphasize Skin paddle size of flap data column

6. [bookmark: _GoBack]Conclusion (said by authors on camera):
6.1. Won Shik Kim: While attempting this procedure, it’s important to remember to approach the perforators carefully and to ensure a good venous back flow.
6.2. Won Shik Kim: After its development, this technique paved the way for researchers in the field of tracheal reconstruction to explore the use of fascia for tracheal defects and for determining an appropriate safe flap size without collapsing the airway.
6.3. Won Shik Kim: Don't forget that performing a tracheal reconstruction can be extremely dangerous and that precautions, such as making sure the airway is patent and intact, should always be taken while performing 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. 

REVISED TABEL.xlsx

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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