[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 59050
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=18010298

Title: The Left Pneumonectomy combined with Monocrotaline or Sugen as a Model of Pulmonary Hypertension in Rats

Authors and Affiliations:  Michael G. Katz, Anthony S. Fargnoli, Sarah M. Gubara, Malik Bisserier, Yassine Sassi, Charles R. Bridges, and Roger J. Hajjar, and Lahouaria Hadri

Cardiovascular Research Center, Department of Cardiology, Icahn School of Medicine at Mount Sinai

Corresponding Author:
Lahouaria Hadri 
Lahouaria.Hadri@mssm.edu

Email addresses for Co-authors: 
Michael.Katz1@mssm.edu
anthony.fargnoli@mssm.edu
sarah.gubara@mssm.edu
Charles.Bridges@mssm.edu
roger.hajjar@mssm.edu
malik.bisserier@mssm.edu
yassine.sassi@mssm.edu 





Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Carl Zeiss OPMI MD f-170 binoculars (250 MM, 10X lens)
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.5.-3.7., 4.2.-4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.-3.7.
To ensure these steps are successful, the surgeon must:
· Open the correct intercostal space and be able to see the lung and pulmonary artery
· Make a large incision to pull the lung out of the thorax to be able to fully visualize the pulmonary vein and bronchus and ligate it
· Use atraumatic forceps when holding/pulling the lung to avoid lung injury
· Avoid rupturing the vessels while clipping them
Work carefully
5. Will the filming need to take place in multiple locations? 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. Sarah Gubara: This protocol is significant because it produces the best possible model for pulmonary arterial hypertension, or PAH. No other model produces the plexiform lesions found in human PAH patients [1]. 

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

1.2. Sarah Gubara: The main advantage is that we double the flow of blood in the right lung and pulmonary artery, causing endothelial damage and forcing the lungs to work twice as hard [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. Anthony Fargnoli: This technique can be applied to produce a clinically relevant PAH model for developing therapies [1]. 

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

1.4. Michael Katz: Besides PAH, this method could be helpful in regenerative medicine and could give insight to other diseases caused by increased pulmonary flow or cancer patients after pneumonectomy [1].

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

1.5. Michael Katz: For someone who has never performed this technique, my advice is to follow the protocol exactly and to make sure the surgeon can see exactly what they’re doing [1].

1.5.1. INTERVIEW: Above Talent speaking 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)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Icahn School of Medicine at Mount Sinai.
	


Section - Protocol
Videographer’s note: General filming notes. I did my absolute best to work with the researchers and have them follow standard JOVE protocol but Dr. Katz was not having it. Both Sarah and I tried to instruct him on how the filming needed to take place but he was very frustrated with the camera inserted into the eye piece of the scope and kept going ahead with parts of the surgery and before I had time to slate anything. I did my best trying to call out specific shots but while the procedure was taking place he wasn’t really listening to anything I asked or requested. Basically I filmed the entire procedure with two cameras but was forced to take the scope cam out as Dr . Katz didn’t want it in his way and he felt it wasn’t really working anyway.  
2. Rat Intubation and Sterile Environment Preparation
2.1. After using a fiber optic goose light to illuminate the trachea of the anesthetized rat [1-TXT], insert a 16-gauge catheter into the larynx [2] and use a cold mirror to observe the condensation of the humidity in the exhaled breath from the catheter to confirm the intubation [3].
2.1.1. WIDE: Talent placing light over neck Videographer: More Talent than light in shot TEXT: Anesthesia: 4% isoflurane
2.1.2. [bookmark: _GoBack]CU: Catheter being inserted Videographer’s comment: - catheter was inserted without my knowledge so I filmed coverage shots to make up for it
2.1.3. CU: Condensation appearing on mirror
2.2. Connect the rat to the ventilator [1] and place the rat in the right decubitus position on a 37-degree Celsius-heating pad [2].
2.2.1. MED: Talent connecting rat to ventilator Videographer: More Talent than light in shot
2.2.2. Author comment: This shot was not filmed. Heating pad was under the drape that the rat was placed on.
2.3. Secure the forelimbs with tape [1] and use clippers to shave the left thorax from behind the front leg to the end of the rib cage [2].
2.3.1. CU: Forelimb being taped
2.3.2. CU: Rat being shaved
2.4. Clean the exposed skin with three, sequential 10% povidone-iodine solution and 70% ethanol wipes [1] and place a pulse oximeter onto the rat’s foot to monitor the heart rate and oxygen saturation throughout the surgery [2-TXT].
2.4.1. CU: Skin being wiped, with povidone-iodine and ethanol container labels visible in frame Author comment: This part of the shot was not filmed; only the iodine solution.
2.4.2. CU: Oximeter being placed TEXT: Maintain heart rate 300-500 bpm/O2 saturation >95%
2.5. Now place the rat under a dissecting microscope [1] and bring the surgical area into focus [2].
2.5.1. MED: Talent place rat under microscope
2.5.2. SCOPE: Surgical area coming into focus
2.6. Then, place a sterile drape over the rat’s body and the instrument tray to create a sterile environment [1], put on sterile surgical gloves [2-TXT], and place sterile instruments onto a sterile instrument tray [3].
2.6.1. MED: Talent placing drape 
2.6.2. MED: Talent putting on gloves TEXT: Do not touch anything but sterile instruments, surgical drapes, and rat surgical area 
2.6.3. CU: Instruments being placed onto tray

3. Left Pneumonectomy 

3.1. To perform a left pneumonectomy, use Cooley-Mayo scissors and Gerald tissue forceps to cut a 2-3-centimeter hole in the surgical drape [1] and use a surgical blade to make a 2-centimeter-long lateral incision in the left thorax [2].

3.1.1. WIDE: Talent cutting hole in drape
3.1.2. SCOPE: Incision being made, bleeding being managed as necessary TEXT: Use gauze/electrocautery pen to manage bleeding

3.2. Use the Cooley-Mayo scissors to cut each layer of tissue until the ribs and intercostal muscles are exposed [1] and use a mosquito to make a hole through the muscle of the third intercostal space [2].

3.2.1. SCOPE: Tissue(s) being cut
3.2.2. SCOPE: Hole being made in muscle

3.3. Using a double-ended probe, move the lung to visualize the pulmonary artery [1] and use McPherson-Vannas iris scissors to open the intercostal muscles to an about 1-2-centimeter width [2].

3.3.1. SCOPE: Lung being moved/pulmonary artery coming into view
3.3.2. SCOPE: Muscles being opened 
Videogrpaher’s note: All surgery and suture shots are long takes but the ending of section 3.4.1-3.9.1 was filmed very close with my 4K cam as Dr. Katz did not want me to film anymore from the Eye piece with the scope Cam.

3.4. Place a small, self-retaining retractor into the left pleura to hold the ribs and muscles open [1] and move the left lung lower in the abdomen to allow access to the pulmonary artery and bronchus [2].

3.4.1. SCOPE: Retractor being placed
3.4.2. SCOPE: Lung being moved lower in abdomen

3.5. For ligation of the left main bronchus and pulmonary artery, first load a medium hemoclip into a ligating clip applicator [1] and use the Wangensteen atraumatic forceps to carefully lift the upper portion of the left lung to expose the pulmonary artery [2].

3.5.1. MED: Talent loading hemoclip onto applicator
3.5.2. SCOPE: Lung being lifted/pulmonary artery being exposed

3.6. Close the clip and applicator around the artery, taking care not to close or rupture the left azygos vein [1] and open the incision further, using the tonsil to separate the muscle fibers [2].

3.6.1. CU: Incision being opened/muscle fibers being separated
3.6.2. CU: pulmonary Artery being exposed and clipped

3.7. After loading another medium hemoclip into the ligating clip applicator [1], use the atraumatic forceps and standard tissue forceps to lift the lower portion of the lung out of the incision until the left main bronchus and left pulmonary vein are visualized [2].

3.7.1. CU: Hemoclip being loaded
3.7.2. CU: Lung being moved out of incision/main bronchus and pulmonary vein being exposed

3.8. Carefully ligate the left main bronchus and left main pulmonary artery together with the second hemoclip [1] and use scissors to remove the lung without cutting or tearing the clip [2].

3.8.1. CU: Bronchus and pulmonary artery being ligated
3.8.2. CU: Lung being removed 

3.9. Then use a small piece of sterile gauze to absorb any blood and to stem any bleeding [1]. 

3.9.1. CU: Gauze being applied

4. Ribs and Intercostal Muscle Closure

4.1. Once hemostasis has been achieved, use the needle-holder and a 4-0 prolene suture to close the ribs and intercostal muscles [1] and hold the ends of the sutures with the mosquito [2].

4.1.1. WIDE: Talent at microscope, closing ribs Videographer: More Talent than rat in shot 
4.1.2. CU: Suture ends being grasped

4.2. Before tying the sutures closed, insert a 16-gauge catheter into the thoracic cavity away from the surgical incision and into the seventh intercostal space [1-TXT] and immediately remove the needle, leaving the catheter in place [2]. 

4.2.1. CU: Catheter being placed TEXT: Caution: Do not puncture organs/vessels
4.2.2. CU: Needle being removed

4.3. Place a 5-0 suture into the skin and around the chest tube so that when the chest tube is removed, the hole will be tied shut [1], and tie the sutures to close the ribs [2].

4.3.1. CU: Suture being placed
4.3.2. CU: Suture(s) being closed

4.4. Close the skin and subcutaneous space with a running 5-0 suture [1] and use a 3-milliliter syringe to evacuate the air from the pleural cavity through the catheter to restore the normal negative pressure in the thorax [2].

4.4.1. CU: Skin being closed
4.4.2. CU: Air being evacuated

4.5. Then use a needle holder to immediately clamp the catheter [1] to prevent air from going back into the thoracic cavity, remove the catheter [2], and tie the suture to close the hole [3-TXT].

4.5.1. CU: Catheter being clamped
4.5.2. CU: Catheter being removed
4.5.3. CU: Suture being tied TEXT: See text for full post-surgical care details



Section – Results
5. Results: Representative Pulmonary Hypertension in Rats 

5.1. In the pneumonectomy + monocrotaline group, severe pulmonary hypertension develops by day 21 [1], as evidenced by an increase in mean pulmonary artery pressure compared to control, untreated pneumonectomized animals [2].

5.1.1. LAB MEDIA: Figure 1 mPAP graph: JoVE Video Editor: please emphasize PNT + MCT data bar
5.1.2. LAB MEDIA: Figure 1 mPAP graph: JoVE Video Editor: please emphasize Control data bar

5.2. In the pneumonectomy + Sugen group, the mean pulmonary artery pressure is three times higher than in the control group [1].

5.2.1. LAB MEDIA: Figure 1 mPAP graph: JoVE Video Editor: please emphasize PNT + Sugen data bar

5.3. The right ventricular systolic pressure is also much higher in both the monocrotaline and Sugen treated animals [1] compared to the control group [2].

5.3.1. LAB MEDIA: Figure 1 RVSP graph: JoVE Video Editor: please emphasize PNT + MCT and PNT + Sugen data bars
5.3.2.  LAB MEDIA: Figure 1 RVSP graph: JoVE Video Editor: please emphasize control data bar

5.4. In hematoxylin and eosin-stained normal rat lung tissue sections, spaces between the alveoli and the alveolar structures are apparent [1] and the vessels are clear and of a normal thickness [2].

5.4.1. LAB MEDIA: Authors: please upload the image from Figure 2A to your project page without the A label or red arrow: JoVE Video Editor: please emphasize space(s) between alveoli and alveolar structures
5.4.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize vessel/add arrow or other indicator as in original Figure 2A

5.5. In the pulmonary artery hypertension lung [1], there is evidence of remodeling, thickening of the vessel walls, severe constriction of the vessels [2], and inflammation and focal pulmonary arteritis [3].

5.5.1. LAB MEDIA: Authors: please upload the images from Figure 2B and 2C to your project page without the B or C labels or black and white arrows
5.5.2. LAB MEDIA: Figure 2BC: JoVE Video Editor: please emphasize vessels/add black arrows as in original Figures 2B and 2C
5.5.3. LAB MEDIA: Figure 2BC: JoVE Video Editor: please emphasize inflammation/add white arrows as in original Figures 2B and 2C

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Sarah Gubara: The animal has to compensate for losing a lung, so be patient during the recovery period, monitor the vital signs, and give additional oxygen or lung volume as necessary (Step 5) [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Michael Katz: Sugen creates endothelial apoptosis, which is a clinically relevant symptom of PAH [1].  
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Anthony Fargnoli: Left lung peumonectomy has paved the way for scientists to evaluate lung function in patients with increased pulmonary blood flow and to explore questions about lung regeneration [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.4. Anthony Fargnoli: Because of the use of isoflurane, surgical instruments, and MCT or Sugen, full personal protective equipment must be worn at all times [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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