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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? 
3.11.-3.19.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.16., 3.18. Take your time, protect the vascular notch this is the weakest area, proceed only if there is no resistance, back out and re-evaluate the instrument angle in context with the anatomy.
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. Authors: The Introduction statements were edited for length and/or clarity.
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to induce a fetal lamb model of perinatal asphyxia via umbilical cord occlusion to simulate a human newborn during the transition at birth. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Jayasree Nair: This model can help answer key questions in the field of neonatal resuscitation and birth asphyxia. 
1.2. Praveen Chandrasekharan: The main advantage of this model is that we can accurately study the physiologic changes during fetal to neonatal transition with our novel instrumentation.
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Munmun Rawat: The implications of this technique extend toward the therapy of birth asphyxia and hypoxic ischemic encephalopathy. 
1.4. Carmon Koenigsknecht: Generally, individuals new to this method will struggle, because there are many steps designed specifically for this species and our intended instrumentation goal. 

1.5. Sylvia Gugino: Visual demonstration of this method is critical, as particular care is needed for the placement of the pulmonary and ductal flow probes during the open chest procedure.
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)
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the State University New York at Buffalo.
Protocol: (read by voice talent at JoVE) Authors: Each section must contain a minimum of 5 steps, so some sections were combined.
IMPORTANT NOTE FROM THE AUTHORS REGARDING ANIMAL EXPERIMENTS: 

“The animal transfer (3.22.1) did not need to be included visually. You likely already are cautious of showing a full shot of an animal in this production.

Our LAF is cautious to have these images show as little of the lamb as possible while allowing the focus to remain on the technical/surgical parts that address the unique part of this work. 

When editing, please keep this consideration in mind. A draft will need to go for approval to our IACUC chair and Animal Facility director.”
2. Fetal Intubation
2.1. To perform the Cesarean section, use cautery to make a 15-18-cm abdominal skin incision over the linea alba of an anesthetized pregnant ewe [1-WIDE-TXT] to expose the fascia and use blunt tipped scissors to create and extend the incision [2-CU-TXT].
2.1.1. Talent making incision (Videographer: Shot of Talent and ewe abdomen only) (TEXT: d 140-143 gestation lambs behave like term human infants)

2.1.2. Incision being extended (TEXT: Anesthesia 1-4% isoflurane) 

2.2. After locating and exteriorizing the fetal head [1-CU], hold the head with one hand and use the cautery to make a 10-cm incision through the uterine wall over the animal’s forehead [2-CU-TXT]. 
2.2.1. Head being exteriorized
2.2.2. Shot of head being held while incision being made (TEXT: Caution: Avoid cotyledons)
2.3. Use a 3.5-4.5-mm cuffed endotracheal tube to [1-CU] intubate the partially exposed animal and inflate the cuff [2-CU].
2.3.1. Intubation tube being placed

2.3.2. Cuff being inflated 
2.4. Then tilt the head to the side to allow the excess fetal lung fluid to drain passively, and occlude the endotracheal tube to limit spontaneous breathing [1-CU-TXT].
2.4.1. Head being tilted/fluid draining & Tube being Occluded (TEXT: Tilting/draining simulates lung liquid egress during labor)
3. Neck and Great Vessel Instrumentation
3.1. For neck vessel instrumentation, tent the skin on each side of the neck of the fetal animal approximately 6-cm distal to the head adjacent [1-WIDE] to the trachea and make a single 3-cm skin incision on each side of the neck by cautery [2-CU-TXT].
3.1.1. Talent tenting skin (Videographer: More Talent than sheep in frame as possible)
3.1.2. Incision being made (TEXT: Caution: Avoid deep tissue injury)
3.2. Isolate the right external jugular vein and right common carotid artery by blunt dissection of the fascia [1-ECU] and place two 20-cm, 0 silk sutures 1 cm apart under the jugular vein [2-CU].
3.2.1. Vein and/or artery being dissected

3.2.2. Suture being placed under vein

3.3. Gently lift each suture to restrict the blood flow [1-ECU] and use iris surgical scissors to make a partial 1-2-mm transverse cut into the vessel between the sutures [2-CU].
3.3.1. Suture(s) being lifted

3.3.2. Transverse cut being made 
3.4. Insert one 14-16-gauge, pre-flushed catheter approximately 5 cm rostrally to collect blood from the cerebral circulation [1-ECU] and a similar catheter 7-10 cm caudally within the right atrium for fluid and medication administration [2-ECU].

3.4.1. Catheter being placed

3.4.2. Catheter being placed

3.5. Secure the catheters with the sutures and insert [1-CU] a 15-17-gauge catheter into the right carotid artery caudally toward the aortic arch for blood pressure monitoring and blood sampling [2-ECU]. 

3.5.1. Catheter being secured

3.5.2. Catheter being inserted

3.4.
Insert one 15 or 17-gauge catheter into the right carotid artery, caudally toward the aortic arch for blood pressure monitoring and blood sampling [2-ECU].



3.4.1 Catheter being inserted

3.4.2  Secure the catheter with the sutures

3.5 Insert a 14 or 16-gauge, pre-flushed catheter 7-10 cm caudally within the jugular vein towards the right atrium for fluid and medication administration [2-ECU]. Then, insert a second catheter approximately 5 cm rostrally to collect blood from the cerebral circulation [1-ECU]

3.5.1
Catheter being placed

3.5.2 Secure the catheters with the sutures 

3.6. Next, extend the left incision 1-2 cm into a T-shape [1-ECU], isolate the carotid artery [2-CU], and place a 2-mm perivascular flow-probe around the vessel to measure the blood flow [3-CU].
3.6.1. Shot of T-shape incision/incision being extended

3.6.2. Shot of isolated artery

3.6.3. Flow-probe being placed 
3.7. Stabilize the probe with a flexible, 1-cm polymer sleeve [1-CU] and place the flow-probe cable line into the T-shaped incision so that the cable runs parallel with the vessel [2-ECU].
3.7.1. Probe being stabilized
3.7.2. Cable line being placed into incision
3.8. Then close the skin incision, tying the cable with a loop to insure appropriate position and minimal risk of displacement [1-CU].
3.8.1. Skin incision being closed 
3.9. For great vessel instrumentation, extend the left forelimb behind the neck to extract the fetal lamb, fully exposing the left side of the chest [1-MED], and cover the animal with polyethylene wrap to prevent heat loss [2-CU].
3.9.1. Talent extending forelimb/exposing chest

3.9.2. Animal being covered with wrap 
3.10. Subcutaneous infiltration of 3 mL of analgesia along the 4th intercostal space [1-CU-TXT] and use cautery to make a 6-cm skin incision into the same region [2-CU].
3.10.1.  Analgesia being administered (TEXT: e.g. 0.25% bupivacaine hydrochloride)

3.10.2.  Incision being made 
3.11. Use blunt, curved forceps to carefully pierce the intercostal muscle [1-CU], circling the tips under the 3rd rib and coming out between the next intercostal space [2-ECU-TXT].

3.11.1.  Muscle being pierced

3.11.2.  Tips coming out between next intercostal space (TEXT: Caution: Do not injure lung/heart)
3.12. Open the forceps to grasp a piece of 0 silk [1-CU] and pull the suture back through the incision to encircle the rib [2-CU]. Then clamp the ties around the rib [3-CU-TXT].
3.12.1.  Suture being grasped

3.12.2.  Suture being pulled through incision/encircling rib

3.12.3.  Ties being clamped (TEXT: Repeat suture placement for 4th rib) 
3.13. Next, gently pull up both silk ties [1-ECU] and insert a cotton-tipped applicator into the chest under the 4th intercostal space to protect the chest contents [2-CU] while using cautery and blunt dissection to extend the intercostal space to 6-8 cm [3-CU].
3.13.1.  Silk tie(s) being pulled up

3.13.2.  Applicator being inserted

3.13.3.  Space being extended 
3.14. Place a rib spreader into the chest-opening to reveal the left upper lobes of the lung, the heart, the main pulmonary artery, and the ductus arteriosus [1-MED-over the shoulder].

3.14.1.  Talent placing spreader/organs and arteries being exposed

3.15. Envelop the lung with a 2 x 2-inch gauze [1-CU] and gently push any exposed tissue away from the surgical area [2-CU].
3.15.1.  Lung being enveloped  
3.15.2.  Tissue being moved away from surgical area

VO: Read the sound bite below. This is how the authors numbered it but it does look like it is VO. 

3.15.3.  Using forceps, lift the pericardium and cut along the main pulmonary artery, taking care not to cut the vagal nerve. Use an applicator stick to keep the right atrium from interfering with a lateral cut of the pericardium along the vagal nerve. 
3.15.3.1. Shot of pericardium incision

3.16. Locate the ductal-pulmonary artery notch [1-ECU] and move Gemini forceps carefully around and behind the left pulmonary artery to “encircle” the artery carefully, avoiding the right pulmonary artery notch and advancing the forceps only when there is no resistance [2-CU].

3.16.1.  Shot of ductal-pulmonary artery notch
3.16.2.  Forceps being moved around/encircling artery 
3.17. When the tip of the forceps is observed on the other side of the vessel [1-ECU], open the tips just far enough to grab one end of a pre-moistened piece of umbilical tape [2-CU] and gently retract the forceps to pull the tape into position [3-CU-TXT]. 
3.17.1.  Shot of tip on other side of vessel

3.17.2.  Tips grabbing tape

3.17.3.  Tape being retracted into position (TEXT: Repeat tape placement for ductus arterious)
3.18. Gently lift the umbilical tape to allow the L-bracket of a 4-8-mm perivascular flow-probe to be guided around each vessel along the opening established by the tape [1-CU] and redirect the tape toward the back of the probe to help move the flow probe into place [2-CU-TXT].

3.18.1.  Tape being lifted/flow-probe being guided around at least one vessel 
3.18.2.  Vessel being moved into place (TEXT: Vessel should be >70% of probe size)
3.19. When the end of the L-bracket is visible, secure the sliding closure [1-CU] and carefully cut one end of the umbilical tape close to the probe [2-ECU], gently pulling the other end of the tape to remove it from the vessel [3-CU].

3.19.1.  Sliding closure being secured

3.19.2.  Tape being cut

3.19.3.  Tape being pulled/removed

3.20. Then use a tapered needle and a 2.0 synthetic monofilament suture to close the chest in layers [1-CU] and a cutting needle and 2.0 silk suture to secure the cables of the flow-probes to the outer skin with a loop [2-CU].
3.20.1.  Chest being closed

3.20.2.  Skin being closed 
3.21. To initiate the experimental protocol, check that the endotracheal tube is occluded [1-CU] and tie and cut the umbilical cord [2-MED].

3.21.1.  Tube being occluded  (MOVE TO 2.3.2)
3.21.2. Talent cutting cord
3.22. Move the lamb to a radiant warmer [1-MED] and insert umbilical venous and arterial catheters [2-CU].

3.22.1. Talent moving lamb to warmer 
3.22.2. Catheters being inserted

3.23. After asphyxial arrest, initiate the Neonatal Resuscitation Program guidelines with 30 seconds of ventilation [1-CU] followed by 3:1 chest compressions [2-CU] and epinephrine administration every 3 minutes [3-CU].
3.23.1.  Animal being ventilated

3.23.2.  Chest compressions being applied

3.23.3.  Epinephrine being administered  
4. Results: Representative Post-Resuscitation Perinatal Asphyxiated Lamb Hemodynamics Analyses
4.1. Following instrumentation, hemodynamic variables can be recorded [1-LM], analyzed, and interpreted [2-LM].
4.1.1. Fig 3 biopac timeline.pdf: please add emphasize arrows
4.1.2. Authors: please upload one graph from Figure 5 through the submission link as its own .ai or .psd file (both graphs will be shown in the text only portion of the paper): no animation
4.2. Frequent blood samples can be collected, to allow, for example, the assessment of the pH [1-LM] and the partial pressure of oxygen of the samples at different time points throughout the resuscitation procedure [2-LM].
4.2.1. Fig 6 gas graph.pdf: please emphasize the black diamond pH data points
4.2.2. Fig 6 gas graph.pdf: please emphasize the grey square PaCO2 data points
4.3. Occasionally, the catheters or flow probes may malfunction or get dislodged, preventing data collection and analysis [1-LM].
4.3.1. Fig 7 biopac no data.pdf: no animation OR emphasize green data line
5. Conclusion (said by authors on camera): Authors: The Conclusion statements were edited for length and/or clarity.
5.1. Justin Helman: Once mastered, the instrumentation placement can be completed in 2 hours if it is performed properly. It is also important to perform the work with a trained team with pre-specified roles to ensure all of the tasks are completed consistently. 
5.2. Payam Vali: The animal in this model has a transitioning circulation and fluid-filled lungs, simulating human newborns following delivery, and is, therefore, an excellent model for studying newborn physiology.
5.3. Satyan Lakshminrusimha: This perinatal asphyxiated lamb model can help efforts to improve the resuscitative efforts of newborns that fail to adequately transition to the extrauterine environment.
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. 
Fig 3 biopac timeline.pdf

Authors: please indicate the name of the file for the graph from Figure 5 that has been uploaded here
Fig 6 gas graph.pdf

Fig 7 biopac no data.pdf

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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