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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____No_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: __
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__No______ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. _
Step 1.4 and 1.5- Transseptal site location

Step 2.3 and 2.4- Cryoballoon occlusion

Step 2.7- Phrenic nerve pacing

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.

Steps 1.5.1 to 1.5.2 selecting the location of transseptal entrance

E.  Will the filming need to take place in multiple locations? (Y/N) ___No____ If yes, how far apart are the locations? ___

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:  Authors need to provide. I’ve added in possible freeze frames from the protocol.
The overall goal of the following experiment is to facilitate effective cryoballoon occlusion which will then result in pulmonary vein isolation and return to normal sinus rhythm. (Intro)
This is accomplished by first finding the fossa ovalis, or FO, location. (P1, Editor, use a freeze frame from shot 2.5.1 of FO location.)
Next, the location low and anterior to the FO is identified. (P2, Editor, use a freeze frame from 2.7.1 here)
Then, transseptal needle entry is performed. (P3, Editor, use a freeze frame from 2.7.3 here.)
Finally, heparin is injected and activated clotting time is checked. (P4, Editor, use a freeze frame to 2.8.1 here.)
Ultimately, fluoroscopy and intracardiac echocardiography, or ICE, are used to show the location of transseptal entry, and balloon occlusion is used as a measure of success. (P5, use Figure 3 here, adding in the yellow arrows one at a time.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Dr Wilber Su: This method can help answer key questions in the electrophysiology field, such as how important PVI is in maintaining normal sinus rhythm and whether iatrogenic atrial septal defects are present.  

Protocol (read by voice talent at JoVE):

2. Transseptal Access  

2.1. TEXT ON WHITE BACKGROUND: All methods and procedures performed in these examinations were typical and standard-of-care during this time period of data collection. Informed consent was obtained from all patients, and local institutional review board approval was granted for both studies.
2.1.1. TEXT of the above statement
2.2. On the day of the atrial fibrillation, or AF, ablation procedure, use intracardiac echocardiography, or ICE, to examine the patient.  With ICE imaging, access the left atrium, or LA, for thrombus presence or formation.

2.2.1. WIDE Talent finishes inserting probe for echocardiogram

2.2.2. MED/CU of SCREEN Talent at screen locates the patient’s left atrium  
2.3. If a thrombus is absent, use general anesthesia to sedate the patient or agents to establish conscious sedation.  Do not use a paralytic agent so that phrenic nerve monitoring can be used during the ablation.  

2.3.1. MED Talent (anesthesiologist) begins general anesthesia

2.3.2. MED Patient anesthetized and visibly breathing

2.4. Immediately after transseptal puncture, administer a heparin bolus according to the patient’s weight and then give supplemental doses of heparin throughout the procedure with the goal of maintaining active clotting time between 350 and 400 seconds.  To carry out the AF ablation procedure, begin by using a Mullins-type sheath under ICE guidance to perform a transseptal catheterization.  Bend the transseptal needle ~1/2 inch from the distal tip according to the text protocol.  Position the transseptal needle at the septum to avoid aortic puncture and to safeguard against LA lateral wall needle-puncture.

2.8.1 [moved] MED/CU Talent administers bolus of heparin; videographer get enough footage here for the entire VO

2.4.1. MED/CU Talent inserts Mullins-type sheath and then catheter

2.7.2 [moved] CU of talent holding bent needle
2.4.2. MED/CU/ of screen showing sheath and then catheter insertion with needle finally positioned at the septum; Videographer, have talent point out the septum, Editor point this out; Editor, use as a split screen with 2.4.1

2.5. To reach the inferior limbus, or IL, transseptal location, enter ~one centimeter below the traditional fossa ovalis, or FO, site and at an anterior septal location.  The IL location is found through evaluation of ICE and fluoroscopy once the FO site is established.  
2.5.1. MED/CU of SCREEN Talent advances to the FO site
2.5.2. MED/CU of SCREEN showing IL location relative to the FO site; Videographer have talent point out the IL and FO; Editor point out these sites
2.6. Next, use ICE plane imaging to define the entry point in the IL location and sweep the ICE image anterior towards the plane of the mitral valve to define the anterior position of the site. 
2.6.1. MED/CU of SCREEN Talent defines entry point in IL location and sweeps ICE image anterior towards plane of mitral valve to define anterior position of site
2.7. The inferior location will be dependent on the IL, which is triangular in cross-section.  Place the transseptal needle puncture at the center of this triangular area. 

2.7.1. MED/CU of SCREEN of IL location shown as a triangular region; Editor, point out triangular location on IL

2.7.2. [moved] CU of talent holding bent needle

2.7.3. MED/CU of SCREEN Talent places needle puncture in center of triangular IL
2.8. [moved] Immediately after transseptal puncture, administer a heparin bolus according to the patient’s weight and then give supplemental doses of heparin throughout the procedure with the goal of maintaining active clotting time between 350 and 400 seconds.

2.8.1. [moved] MED/CU Talent administers bolus of heparin; videographer get enough footage here for the entire VO

2.9. Finally, establish the transseptal access route by exchanging the transseptal needle with a guidewire.

2.9.1. CU Talent removes transseptal needle and inserts guidewire
3. Cryoballoon Ablation
3.1. To perform cryoballoon ablation, begin by using the guidewire to introduce the cryoballoon sheath.  Then, through the sheath, deploy the cryoballoon catheter and the dedicated inner lumen circular mapping catheter into the LA.  

3.1.1. CU Talent introduces cryoballoon sheath

3.1.2. MED/CU of SCREEN Talent deploys cryoballoon catheter and dedicated inner lumen circular mapping catherer into LA
3.2. Inflate the cryoballoon and advance it over the inner lumen circular mapping catheter, which is wired towards the PV ostium.  

3.2.1. [3.2 to 3.6 all happen quickly, some substeps skipped, but all happen in order] MED/CU of SCREEN Talent inflates cryoballoon and advances over inner lumen circular mapping catheter

3.3. Inject 5 to 10 ml of radiopaque contrast agent through the cryoballoon catheter inner lumen.

3.3.1. CU Talent injects radiopaque contrast agent through cryoballoon

3.3.2. MED/CU of SCREEN Contrast agent seen injected into catheter lumen; Editor, use as a split screen with 3.3.1

3.4. Confirm cryoballoon-to-PV occlusion by using the retention of contrast agent after injection at the distal tip of the balloon.   Also confirm by ICE imaging under color-flow Doppler using the lack of flow around the balloon anterior surface as an indicator of occlusion.

3.4.1. MED/CU of SCREEN of occlusion as seen by retention of contrast agent at distal tip of balloon

3.4.2. MED/CU of SCREEN of ICE imaging showing occlusion; Editor, bring in next to 3.4.1 as a split screen

3.5. Once occlusion is established, start the cryoballoon cryoablation by pressing the start button on the cryoconsole.  This will push cryorefrigerant into the cryoballoon catheter and initiate cryoablation.

3.5.1. MED/CU Talent presses start button on cryoconsole

3.5.2. MED/CU of SCREEN of cryorefrigerant being pushed into cryoballoon

3.6. On the right-sided PVs, insert a diagnostic catheter in the right atrial/superior vena caval junction and position it to pace the right phrenic nerve.  

3.6.1. MED/CU Talent begins to moves catheter to correct location
3.6.2. MED/CU of SCREEN of diagnostic catheter reaching right atrial/superior vena caval junction near phrenic nerve

3.7. Pace the phrenic nerve at 20 mA amplitude and 2.0 msec pulse width and monitor phrenic nerve function by manual detection of diaphragmatic contractions.  Immediately terminate an ablation if phrenic nerve function is diminished, delayed, or lost. 

3.7.1. MED/CU Talent sets pacing on console

3.7.2. MED/CU of SCREEN of patient breathing by evidence of diaphragmatic contractions

3.8. Deliver a minimum of two freezes, each lasting 120 to 180 seconds, while using the inner lumen circular mapping catheter to monitor both real-time and post-ablation PVI through entrance and exit block testing.

3.8.1. [could be shown on left or right veins] MED/CU of SCREEN of inner lumen circular mapping catheter showing entrance and exit block testing

3.9. Once entrance and exit block is established at each PV, withdraw the cryoballoon, sheath, and inner lumen circular mapping catheter. 

3.9.1. CU Talent removes cryoballoon, sheath and LI circular mapping catheter

3.10. Use standard medical care to stop bleeding at vascular entry points and discharge patients via hospital protocols, which may include anticoagulation pharmaceutical therapy and guidance on antiarrhythmic drugs.  

3.10.1. MED/CU Talent stops bleeding at entry points

3.10.2. WIDE/MED Talent consulting with patient before being discharged

4. Results: Anterior and Inferior Transseptal Puncture with Cryoballoon Ablation 
4.1. This figure demonstrates how ‘tenting’ of the FO can help determine an inferior and anterior transseptal location near the IL that allows the cryoballoon catheter to be used with minimal catheter and/or sheath deflection.

4.1.1. LAB MEDIA Figure 1, Editor, add in the yellow arrow in A for ‘tenting of the FO’ and then add it in B for ‘help determine the inferior and anterior…’

4.2. With ablations in the lower PVs, the IL transseptal location allows for a “more direct” alignment between the cryoballoon catheter and the tubular section of each PV. As shown here, alignment between the PV and cryoballoon catheter allows for the most direct transfer of occlusion force that is necessary to ensure that a complete and circumferential lesion is created surrounding each PV during the cryoballoon ablation procedure.
4.2.1. LAB MEDIA Figure 2, Editor, add in the yellow and blue brackets one at a time in each panel and point out the blue bracket for the PV and the yellow bracket for the cryoballoon, in A and B with ‘As shown here, alignment…’ 
4.3. Another acute advantage of using the IL location during a cryoballoon ablation procedure is that it is in a thicker part of the septum than the FO location. Consequently, when the cryoballoon and sheath are removed from the LA, there is less left-to-right shunting of blood compared to the FO location, and in some cases there is no detectable blood shunting when viewed by color-flow Doppler imaging.
4.3.1. Figure 3, Editor, add in the yellow arrow in B for ‘when the cryoballoon and sheath are removed from the LA,’ and add in the arrow in A for ‘compared to the FO location.’
5. Conclusion (said by authors on camera)
5.1. Author name Dr Wilber Su: While attempting this procedure, it’s important to remember to use fluoroscopy and ICE imaging to select a low and anterior position during transseptal entry.
5.2. Author name Dr Wilber Su: After watching this video, you should have a good understanding of how to use a low and anterior transseptal location for more effective cryoballoon PVI

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.

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, as well as an introduction to your videographer, closer to your filming date.
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