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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? 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? Steps 2.8, 3.4, 3.5, 3.6, 3.8, 3.9.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 2.7: determining the MT
E.  Will the filming need to take place in multiple locations? No
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: Please memorize the interview statements prior to filming)

A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this deep TMS protocol is to demonstrate how the H1 Deep TMS coil can be repositioned on the skull to target different anatomical regions and disorders (Intro).
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Aron Tendler: This method can help answer key questions in the TMS field, such as how to stimulate the medial prefrontal cortex or the temporoparietal junction if you only have the H1 coil.
1.2. Elyssa Sisko: The main advantage of this technique is that it is easy to apply and be confident that the targeted anatomical region is being stimulated since the coil is so large.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Aron Tendler: This method can provide insight into neural circuits of the specific symptoms treated. It can also be applied to other H coils and other conditions such as using the H7 coil over the motor cortex to treat neuropathic pain or examine the integrity of the cortico spinal tract.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Aron Tendler: Demonstrating the procedure will be Elyssa Sisko, a TMS operator and clinical research coordinator.  (Author requested “Move 1.4 above 1.2. so that 1.4 becomes 1.2” but I think we should just cut 1.4. Maybe check with Ryan, this is unusal.)
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Insert: 3.9.2 (Explanation of the Bare Coil to the H1 coil) – videographer made note take 2.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the institutions that first developed the protocol 







Protocol (read by voice talent at JoVE):
2. Measuring the Motor Threshold (MT)
2.1. Begin by placing the blue cap with the two intercepting rulers onto the subject [1-MED].
2.1.1. *Film as written. 

2.2. Then, place the 0 cm mark of the white sagittal ruler on the nasion (pronounced naz-e-on) [1-CU] and the 25 cm mark of the clear coronal ruler at 40% of the nasion-inion distance, with the 0 on the left side of the patient’s head [2-MED].
2.2.1. Show 0 cm mark on the nasion.

2.2.2. *Film as written   
2.3. Use the helmet to find the resting motor threshold, or MT, of the right hand by starting with the front of the helmet 7 cm from the nasion and the left side of the coil tilted 2 cm to the right [1-MED-TXT]. 
2.3.1. Talent adjusts helmet 7 cm from nasion and 2 cm tilted to the right. TEXT: Right hand MT; for fine tuning, see text protocol
2.4. Then, press the “Single Pulse” mode on the stimulator touch screen to administer single pulses at 50% of the stimulator output [1-CU] while observing the patient’s resting right hand [2-MED].  (Author note: Remove section all 2.4)
2.4.1. Press the ‘single pulse’ mode.

2.4.2.  Added shot 2.4.2 – Not sure what of? And the author note says to remove the section…
2.4.3. Talent observes the patient’s right hand. (changed 2.4.2 to 2.4.3)
2.5. Increase the stimulator intensity by 5% intervals if no visible movement is observed or if a visible movement is observed less than 50% of the time [1-CU].  (Author note: Remove Section 2.5)
2.5.1. Talent increases the stimulator intensity by 5%. 
2.6. On the other hand, decrease the stimulator intensity by 5%, then 1% intervals, if a visible movement is observed more than 50% of the time [1-MED-over shoulder]  (Author note: Remove Section 2.6)
2.6.1. Talent decreases the stimulator intensity by 1%.  

2.7. Then, identify the minimal motor threshold, also known as the “hot spot” [1-MED].
2.7.1. Show talent fine tuning the intensity and show subject with helmet on. 
2.8. Finally, adjust the helmet over the left prefrontal cortex [1-MED-TXT]. [2-MED/LM].
2.8.1. Talent adjusts helmet so that the coil is over the left prefrontal cortex. TEXT: Left PFC Author note: “Show Bare coil over the left PFC”.
2.8.2. Talent points to the helmet. Show Figure 1A in upper right corner.  Moved to after 3.5.1 (see author note below)

3. Parameter Setup within Device 

3.1. Begin by pressing "Repetitive Mode" on the stimulator touchscreen [1-MED-over shoulder].
3.1.1. *Film as written
3.2. Then, enter the parameters by touching the boxes on the screen and adjusting them using the side wheel [1-MED-TXT]. Press “Run Session” [2-CU].
3.2.1. Touch a few boxes on the screen and adjust the side wheel. TEXT: Refer to protocol for parameters. 

3.2.2. *Film as written
3.3. Start the machine by pressing the green button [1-MED-over shoulder]. Warn the patient that the stimulation is starting [2-MED], then start the stimulation with the yellow button [3-CU].

3.3.1. *Film as written
3.3.2. Talent speaks to patient.

3.3.3. Press the yellow button. 

3.5. Advance the tilted helmet from the MT location over the motor cortex, or MC, to the left pre-frontal cortex, or PFC [1-MED-TXT] (pronounced p-f-c), by moving it 6 cm forward along the sagittal ruler [2-?-INSET].  Author Note: Move 3.5 above 3.4 Nicola – I have done this here.
3.5.1. Move helmet 6 cm forward along the sagittal ruler. TEXT: Left PFC; Depression, Bipolar Depression, Negative Symptoms of Schizophrenia, Migraine.  
2.8.2. Talent points to the helmet. Show Figure 1A in upper right corner.  Moved per author instruction, but it’s not totally clear to me how these relate: Author Note: “Then add 2.8.2 after 3.5.1. There might have been a 3.5.2 that was shot with the Bare Coil over the Left PFC. If so you can use that shot instead of 2.8.2 at this place.” 
3.4. Straighten the helmet in a symmetrical fashion over the motor cortex, or MC, with the 0 on the front of the helmet over the sagittal ruler [1-MED-TXT], so that the bare coil is over the MC [2-MED-TXT].
3.4.1. *Film as written. TEXT: Bilateral Motor Cortex; Parkinson’s Disease, Multiple Sclerosis Fatigue.
3.4.2. Bare coil over Motor Cortex TEXT: Motor Cortex.  SHOT ADDED
3.6. Then, place the coil within the helmet over the medial PFC, symmetrically with respect to right-left, with the 0 mark on the helmet’s front edge aligned with the 3-cm mark on the sagittal ruler of the cap [1-MED-TXT] [2-CU].
3.6.1. *Film as written. TEXT Medial PFC: PTSD, Alcohol Dependence NOTE: 3.6.1 and 3.6.2 shots merged
3.6.2. Show the 0 mark on the front edge aligned with the 3 cm mark on the ruler.  Author note: “Add Bare Coil over the medial PFC” – Nicola: I am actually not sure what this is referring to, sorry. It might be an added shot, in which case, please use for the latter part of 2.6.1 if possible?
3.7. Next, find the left-hand MT ‘hot spot’ by tilting the right side of the coil 2 cm to the left [1-MED-over shoulder-TXT] and watching the resting left hand [2-CU].
3.7.1. *Film as written. TEXT: MT ‘hot spot’

3.7.2. Show the patients left hand twitching/contracting during stimulation.  
3.8. Following that, move the tilted helmet 6 cm forward along the sagittal ruler [1-MED-TXT], so that the bare coil within the helmet rests above the right PFC [2-?-TXT].
3.8.1. *Film as written. TEXT: RIGHT PFC: Generalized anxiety, Panic disorder
3.8.2. Bare Coil over Right PFC TEXT: RIGHT PFC 

3.9. Finally, place the helmet over the left temporoparietal junction by moving the coil 4.5 cm posteriorly and 6.5 cm laterally [1-MED-TXT] to the left shoulder from the right-hand MC “hot spot” [2-?-TXT].
3.9.1. *Film as written. TEXT: LEFT TEMPOROPARIETAL JUNCTION: Tinnitus, Auditory Hallucinations
3.9.2. Bare Coil over the Left Temporoparietal junction TEXT: Left Temporoparietal Junction  (SHOT ADDED)


4. Results: Improvement shown in PTSD patients after active dTMS

[Video editor: Please use the most recent figures uploaded on 9.27.16]
4.1 
The position of the coil holds great importance as, in this case, the medial PFC is clearly stimulated [1-LM]. However, this is not the same pattern of neuronal activation that is seen when the H1 coil is placed over the left PFC [2-LM].
4.1.1 9.27.16.Figures.H1.medial.PFC
4.1.2 9.27.16.Figures.Left.PFC:  Add to 4.1.1. Only show brains 1-4 directly below 4.1.1. 
4.2 This study with 30 PTSD patients who failed to benefit from antidepressants or psychotherapy indicated a significant improvement only in the group that received active dTMS after brief exposure to a script of the traumatic event [1-LM], with a group by time interaction for the intrusion component of the CAPS [2-LM].
4.2.1 Figure 6A: Add x-axis labels from bottom of page. Highlight the y-axis label, and highlight the “Traumatic exposure, active stimulation” label. Put a box around the first set of columns on the left. 
4.2.2 Figure 6B: Highlight the y-axis label, and highlight the “Traumatic exposure, active stimulation” label. Put a box around the first set of columns on the left. 

5. Conclusion (said by authors on camera)
5.1 Aron Tendler: Once mastered, this technique can be done in less than 10 minutes if performed properly
5.2 Aron Tendler: The implications of this technique extend toward therapy of MDD, bipolar depression, negative schizophrenia symptoms including auditory hallucinations, migraine, PTSD, addiction, tinnitus, panic attacks, generalized anxiety, Parkinson’s disease, and MS.
5.3 Elyssa Sisko: While attempting this procedure, it’s important to remember that everyone in the room should utilize hearing protection to minimize the risk of hearing loss. Also, the subject’s motor threshold should be rechecked at least once a week and if any medications are changed.
5.4 Aron Tendler: After watching this video, you should have a good understanding of how to utilize the H1 coil for treatment of numerous conditions other than major depressive disorder by utilizing the coil to treat brain regions other than the left PFC. 
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 are included in the email accompanying the finalized script.
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