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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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? 
3.1., 3.5. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 4.11., 4.12. Difficulties: catheter maneuvering in the left ventricle, accessing all locations, catheter stability and enough contact force during ablation.
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 is to create a precise electro-anatomical 3D map for enhancing the success of ventricular tachycardia catheter ablation. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Alexandra Schratter: This method can help answer key questions about how to successfully use 3D mapping for catheter ablation of ventricular tachycardia. 
1.2. Reinhard Achleitner: The main advantages of this mapping system are that it can automatically assign heartbeats to different origins and can take into account only the beats relevant for the map.  
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
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)
1.3. Procedures involving human subjects comply with the current guidelines of patient treatment at the Wiener Krankenanstaltenverbund.
Protocol: (read by voice talent at JoVE)
2. Groin Puncture and Catheter Positioning
2.1. Before beginning the procedure, apply self-adhesive electrocardiogram electrodes for the 12-lead ECG onto the front chest [1-WIDE] and the extremities of the patient in a standard arrangement [2-MED].
2.1.1. Few seconds Talent applying electrode(s) to chest
2.1.2. Few seconds Talent applying electrode(s) to one extremity
2.2. Then apply surface patches [1-CU], a neutral electrode and a system reference electrode compatible with the designated 3D mapping system [2-CU], and a neutral electrode for the ablation catheter to the patient’s skin in the standard positions [3-CU-TXT].
2.2.1. Few seconds surface patch being applied/shot of applied surface patch
2.2.2. Few seconds neutral electrode and/or system reference electrode being applied
2.2.3. Few seconds neutral electrode for ablation catheter being applied (TEXT: See text for full electrode placement details)
2.2.4. [Added Shot]: Few seconds showing navigation electrode (Author Comment: added to original script)  (Editor: The authors have not clarified where this should go, and have not provided additional VO to cover this shot)
2.2.5. [Added Shot]: Few seconds patches being applied to chest (Author Comment: added to original script) (Editor: The authors have not clarified where this should go, and have not provided additional VO to cover this shot)
2.3. Apply self-adhesive defibrillator patches to the skin below the right clavicle [1-MED-over the shoulder] and at the left ventricular apex [2-CU] and switch on the defibrillator [3-MED].
2.3.1. Few seconds Talent applying patch below right clavicle
2.3.2. Few seconds patch being applied/shot of patch at left ventricular apex
2.3.3. Shot of Talent switching on defibrillator
2.4. Deactivate the tachycardia therapies of the implantable cardioverter defibrillator with the appropriate programmer [1-MED] and use 75% propanol to disinfect the skin of both groins [2-CU].

2.4.1. Few seconds Talent deactivating therap(ies) 

2.4.2. Few seconds groin(s) being disinfected

2.5. Then cover the patient up to the groins with a sterile cloth [1-MED].
2.5.1. Few seconds Talent covering patient
2.6. Wearing hair protection and a mask, administer an appropriate local anesthetic to both groins by subcutaneous injection [1-MED] and use the Seldinger technique to introduce a central venous catheter via the left femoral vein [2-CU] and one 5, one 6 and one 12 French catheter sheath via the right femoral vein [3-CU].
2.6.1. Few seconds Talent administering anesthesia 
2.6.2. Few seconds catheter being introduced to left femoral vein

2.6.3. Few seconds at least one sheath being introduced to right femoral vein 
2.7. Place a quadripolar catheter in the right ventricular apex [1-ECU] and don the appropriate lead protection materials [2-MED].

2.7.1. Few seconds catheter being placed (Author Comment: fluoroscopy cine loop).
2.7.2. Few seconds Talent putting on materials

2.8. Using fluoroscopy, insert an 8-polar steerable catheter into the coronary sinus [1-CU-TXT] and introduce a long steerable sheath via the right femoral vein into the right atrium of the heart [2-SCREEN] [1-CU-TXT].
2.8.1. Few seconds catheter being inserted TEXT: Beam positions: AP, RAO 30°, and TEXT: fluoroscopy cine loop LAO 60°
2.8.2. *To be provided by Authors: Few seconds sheath being introduced into atrium (Author Comment: no video material provided, point 2.9 is more important) (Editor: I’ve moved 2.8.1 to the end of the VO so that the shot will cover the entire VO since nothing else was provided)
2.9. After performing trans-septal puncture according to standard procedures [1-SCREEN], advance the sheath over the dilator under fluoroscopy control and place the distal end of the long steerable sheath in the left atrium pointing toward the left ventricle [2-SCREEN].
2.9.1. *To be provided by Authors: Shot of trans-septal puncture/few seconds puncture being performed (Author Comment: fluoroscopy cine loop)
2.9.2. *To be provided by Authors: Few seconds sheath being advanced over dilator, then few seconds sheath being placed into atrium (Author Comment: fluoroscopy cine loop)
3. Electroanatomical Reconstruction of the Left Ventricle
3.1. To reconstruct the left ventricle, introduce the multipolar catheter into the endocardial left ventricle via the steerable sheath [1-WIDE] and use the 3D mapping system to collect extensive anatomical and electrical data of the ventricle [3.1.3-SCREEN].

3.1.1. Few seconds Talent introducing catheter to sheath

3.1.2. Few seconds multipolar catheter being introduced (Author Comment: Deviation from original protocol. fluoroscopy cine loop) (Editor: I’m not sure how this was slated. I’m also not sure how much this truly deviates, or if additional VO needs to be added to cover the changes. This seems to be the same as 3.1.1 in a lot of ways, so perhaps it could be used instead of that shot.)
3.1.3. *To be provided by Authors: Few seconds at least one point being mapped (Author Comment: mapping system movie – this movie also matches with point 3.2.1)
3.2. [1-SCREEN].
3.2.1. *To be provided by Authors: Few seconds data being collected with duodecapolar catheter 
3.3. Using the morphology matching feature to sort out unwanted ventricular complexes, define the ventricular signal voltage of the scar area under 0.5 mV, the low voltage area between 0.5 and 1.5 mV, and the normal voltage area above 1.5 mV [1-SCREEN-TXT].

3.3.1. *To be provided by Authors: Few seconds <0.5 mV, 0.5-1.5 mV, and >1.5 mV voltage areas being defined (TEXT: Caution: Consider only ventricular beats of same type) (Author Comment: mapping system movie)
3.4. Pay close attention to the ventricular action potentials with more than one component [3.3.1_a] and any second ventricular activation potentials clearly separated from the first ventricular action on a given electrode [3.3.1_b], annotating these potentials separately with special tags [1-SCREEN 3.3.1_c-TXT].

(Editor: The authors provided 3 separate screen captures for this step. I’ve marked them above, but did not break up the description below into separate Added Shots as I thought that would make it more confusing)
3.4.1. *To be provided by Authors: Shot of action potentials with more than one component (Author Comment: screen shot in sinus rhythm, 3.3.1_a), then shot of second ventricular activation potentials clearly separated from first ventricular action (Author Comment: screen shot while RV pacing, 3.3.1_b), then potential(s) being annotated (Author Comment: screen shot 3.3.1_c) (TEXT: Optional: Reduce lower voltage limit to 0.2 mV to identify viable conducting tissue inside scar/Pace from RV to clearly separate late potential from 1st ventricular activation)
3.5. When all of the voltages have been defined [1-SCREEN], remove the multipolar mapping catheter [2-MED] and introduce an irrigated tip ablation catheter with a sensor connected to a cooling pump into the left ventricle [3-CU].
3.5.1. *To be provided by Authors: if possible, shot of all defined voltages (Author Comment: screen shots in AP/PA view, 3.4.1_a; and in RAO/LAO view, 3.4.1_b) (Editor: I’m not exactly sure what these comments mean, though it looks like the authors provided two screen captures for this shot, each in different views.)
3.5.2. Few seconds Talent removing catheter

3.5.3. Few seconds irrigated tip ablation catheter being introduced 
3.5.4. [Added Shot]: Few seconds irrigated tip ablation catheter being introduced on fluoroscopy (Author Comment: fluoroscopy cine loop added to original script) (Editor: I’m unsure of how this is different from 3.5.3, where it belongs, or if it requires additional VO)
3.6. Then use the ablation catheter to collect any electroanatomical points at places where the multipolar catheter could not be placed to add the missing anatomy and verify any zones of high interest to complete the electroanatomical map [1-SCREEN].
3.6.1. *To be provided by Authors: Few seconds points. being collected, then few seconds missing zones being verified screen shot of all collected mapping (Author Comment: Deviation from original protocol) (Editor: I’m not sure if this deviation requires a VO change. The authors did not provide significant changes)
4. Programmed Ventricular Stimulation (PVS) and Catheter Ablation
4.1. Before beginning the programmed ventricular stimulation, make sure that the external defibrillator is ready to deliver a shock at any time during the procedure [1-WIDE].

4.1.1. Few seconds Talent checking defibrillator
4.2. Next, use an electophysiology stimulator to send a 6-beat drive train with a 500-millisecond cycle length through the catheter into the right ventricular apex [1-MED], adding a 350-millisecond extra-stimulus of coupling interval after the last stimulus of the drive train [2-SCREEN-TXT] [4.2.1-TXT].

4.2.1. Few seconds Talent sending stimulus (TEXT: Use predefined PVS protocol (≤9 steps or until sustained VT is induced) (Author Comment: text spoken in point 4.2.2 in original protocol)
4.2.2. *To be provided by Authors: Few seconds stimulus being added (TEXT: Use predefined PVS protocol (≤9 steps or until sustained VT is induced)

4.3. [1-SCREEN].
4.3.1. *To be provided by Authors: 10-12 seconds maneuver being repeated 
4.4.  [1-SCREEN-TXT].

4.4.1. *To be provided by Authors: 10-12 seconds second extra stimulus being added/protocol being repeated (TEXT: Ensure both extra-stimuli capture right ventricle)
4.5.  [1-SCREEN-TXT].
4.5.1. *To be provided by Authors: Few seconds drive train being reduced (TEXT: 430 ms -> 370 ms -> 330 ms), then at least one extra stimulus being added
4.6. [1-SCREEN-TXT].

4.6.1. *To be provided by Authors: Few seconds third extra stimulus being added, then few seconds stimulation being repeated (TEXT: If no sustained VT induced, repeat protocol in RVOT)
4.7. [1-SCREEN-TXT].

4.7.1. *To be provided by Authors: Few seconds activation map being created (TEXT: Optional: Perform entrainment mapping)

4.8. If a ventricular tachycardia is induced, stop it by overdrive stimulation via the catheter in the right ventricular apex [1-SCREEN-TXT].

4.8.1. *To be provided by Authors: Few seconds overdrive stimulation being delivered Ventricular tachycardia (TEXT: Alternatively, stop it by external cardioversion/defibrillation) (Editor: The authors had a much longer text overlay here that repeated the entire VO for 4.8, and then added the alternative method of stopping the ventricular tachycardia. I cut out all that information because it wasn’t needed with the VO and the text overlay would have been too long)
4.9.  [1-SCREEN-TXT].
4.9.1. *To be provided by Authors: Few seconds tachycardia being annotated, then few seconds tachycardia being compared (TEXT: Optional: Use mapped VT for pace mapping)

4.10. After programmed ventricular stimulation, in the case of a well-defined scar in ischemic cardiomyopathy, continue with the substrate modification [1-MED-TXT].

4.10.1.  Few seconds Talent continuing with modification, with monitor visible in frame (TEXT: No clear endpoint/control of success w/o inducible VT)
4.11. To ablate the lesions, use the ablation catheter to start an irrigated radio frequency ablation with 35-45 watts [1-CU-TXT] and apply energy to each lesion for a force-time-integral of 450 gram-seconds, encircling the scar areas by the ablation lesions [2-SCREEN].
4.11.1.  Few seconds catheter being set to 35-45 W (TEXT: Optional: Use contact force catheter that provides information on tissue contact)

4.11.2.  *To be provided by Authors: Few seconds at least one lesion being ablated 
4.12. Then further modify the substrate by ablating all of the previously-mapped abnormal potentials and matching the pace mapping in electrically interesting regions to previously marked ventricular tachycardia [1-SCREEN-TXT].
4.12.1. *To be provided by Authors: Few seconds at least one potential being ablated, then few seconds pace mapping being matched screen shot of ablation lesions (TEXT: Red dots representing ablation lesions encircling the scar)
4.13. Pay close attention to ablation catheter impedance, catheter temperature, and patient blood pressure compared to the initial value [1-SCREEN], immediately stopping the ablation if the impedance drops or rises substantially compared to the initial value [2-MED].
4.13.1.  *To be provided by Authors: Shot of impedance and temperature and blood pressure read outs (Author Comment: Comment: Shot by videographer) (Editor: I’m not sure exactly what is in this shot: if the videographer filmed the screen, or if they filmed the talent performing the actions.)
4.13.2.  Few seconds Talent stopping ablation

4.14. After the ablation, perform a second programmed ventricular stimulation [1-SCREEN]. If ventricular arrhythmias can be induced, re-evaluate the substrate and continue the ablation [2-MED-TXT].

4.14.1. *To be provided by Authors: Few seconds second ventricular stimulation being performed (Author Comment: Comment: Shot by videographer) (Editor: I’m not sure exactly what is in this shot: if the videographer filmed the screen, or if they filmed the talent performing the actions.)
4.14.2.  Few seconds Talent re-evaluating substrate/continuing ablation (TEXT: Stop procedure if no arrhythmia can be induced)
5. Results: Representative Electroanatomical and Ventricular Signal Voltage Mapping 
5.1. In this study, the simultaneous acquisition of numerous mapping [1-LM] points in a patient with ischemic heart disease after anterior myocardial infarction with occlusion of the proximal [2-LM] left anterior descendant artery allowed a rapid and precise electroanatomical reconstruction of the left ventricle [3-LM].

5.1.1. Figure 1.pdf: TEXT: Voltage map range 0.5 to 1.5 mV (Author Comment: Comment: new figure) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.1.2. Figure 2.pdf: TEXT: Voltage map range 0.2 to 1.5 mV (Author Comment: Comment: new figure) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.1.3. Figure 3.pdf: TEXT: Voltage map with ablation lesions (red dots) (Author Comment: Comment: new figure) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.2. The close electrode spacing of the multipolar catheter [1-LM] made possible the detection of critical signals, such as fragmented and late potentials [2-LM].
5.2.1. Figure 4A.pdf (Author Comment: Comment: new figure) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.2.2. Figure 4A.pdf: please circle/indicate little peaks on ½, 5/6, and 7/8 Penta lines (Author Comment: Comment: new figure showing late potentials (red arrow)) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.3. Additional pacing from the right ventricle clearly separated the late potential from the first ventricular activation [1-LM] and thus identified the mapped area as a zone of slow conduction of high importance regarding the occurrence and maintenance of ventricular arrhythmias [1-LM] [2-LM].

5.3.1. Figure 4B.pdf: please trace/indicate blue RVAd line (Author Comment: Comment: new figure showing late potentials clearly separated from first ventricular activation by RV pacing (late potential: red arrow) (Editor: I’m not sure what the new figure it named, but I imagine it’s an updated version of the named figure)
5.3.2. Figure 4B.pdf: no animation

6. Conclusion (said by authors on camera):
6.1. Alexandra Schratter: Using this advanced 3D mapping system in combination with a multipolar mapping catheter and a new mapping feature allows the quick generation of a very precise electroanatomical map.

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. 
2.7.1.avi – RVA catheter placed in AP

2.8.1.avi – coronary sinus catheter placed in LAO

2.9.1.avi – transseptal puncture in AP

2.9.2.avi – sheath introduced in left atrium

3.1.2.avi – multipolar catheter introduced in left atrium

3.1.3.mpeg – mapping system movie (also used for 3.2.1)

3.3.1_a.jpeg – late potential in sinus rhythm

3.3.1_b.jpeg – late potential under RV stimulation

3.3.1_c.jpeg – late potential annotation

3.4.1_a.jpeg – voltage map AP-PA

3.4.1_b.jpeg – voltage map RAO-LAO

3.4.4.avi – ablation catheter introduced in left atrium

3.5.1.jpeg – mapping points

4.8.1.jpeg – ventricular tachycardia

4.12.1.jpeg – ablation lesions

5.1.1.jpeg – voltage map 0.5-1.5

5.1.2.jpeg – voltage map 0.2-1.5

5.1.3.jpeg – ablation lesions

5.2.1.jpeg – mapping points

5.2.2.jpeg – late potential in sinus rhythm

5.3.1.jpeg – late potential under RV stimulation

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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