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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 from the protocol section below will viewers benefit most from having filmed?
 2.1., 2.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4.
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Aurélien Dupré: This medical device, which uses focused ultrasound, can provide a new therapeutic option for patients with unresectable liver metastases. 

1.2. David Melodelima: The main advantage of this technique is that it can achieve fast, selective, safe and well-tolerated large volume liver ablations without puncture under reliable ultrasound image guidance.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Aurélien Dupré: Demonstrating the preparation of the high-intensity focused ultrasound, or HIFU, device will be NAME, a specialized nurse from the operating room.  
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
(Editor: Not sure if this was recorded, or what the nurse’s name might be)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. The protocol was reviewed and validated by the Comité de Protection des Personnes (CPP) SUD-EST IV according to French and European directives. Patients gave written informed consent.
Protocol: (read by voice talent at JoVE)
2. High-Intensity Focused Ultrasound (HIFU) Treatment
2.1. [1-WIDE].

2.1.1. Talent covering probe with envelope (Move below 2.2)
2.2. After disinfecting the incision site [1-MED-TXT], use a monopolar knife to perform a laparotomy on the anesthetized patient [2-CU] and use scissors to free the liver from its peritoneal and vascular attachments [3-CU].
2.2.1. Talent applying iodine or similar to incision site (TEXT: See text for patient anesthesia/intubation details)

2.2.2. Incision being made

2.2.3. Tissue being cut

2.1. 
To prepare the device, cover the sterilized HIFU probe with the dedicated sterile envelope containing a sterile ultrasound coupling liquid [1-WIDE].

2.1.1. Talent covering probe with envelope

2.3. Place a protective, 20 x 20-cm, abdominal gauze sponge with X-ray detectable threads under the targeted area to inhibit any ultrasound propagation and unintended HIFU damage to adjacent organs [1-MED-over the shoulder] and bring the HIFU probe in contact with the liver surface [2-CU].
2.3.1. Talent placing sponge under tissue

2.3.2. Probe being placed against liver surface
2.4. Move the HIFU probe across the surface of the liver [1-CU] until the position of the expected HIFU ablation - as represented by the white cone superimposed on the sonogram - is at the right location [2-LM].
2.4.1. Probe being moved across tissue

2.4.2. Authors: please upload the image from Figure 3a through the submission link as its own .ai or .psd file without the (a) label or white double-headed arrow and 30.1 mm text: JoVE Video Editor: please emphasize white cone
2.5. David Melodelima: “Take care with the placement of the expected HIFU ablation, since the temperature rise is the same in normal soft tissues and in tumoral tissues and will increase above 80°C, leading to effective cell death in both types of tissue”.
2.5.1. David Melodelima, speaking the above interview style (looking just off-camera)
2.6. To activate the HIFU exposure, activate each emitter with the same phase for 40 seconds [1-CU-TXT].

2.6.1. Emitter(s) being activated (TEXT: Superficial ablations: 70W free-field acoustic power; In-depth lesions: 90 W free-field acoustic power)
2.7. As the ultrasound resection images are not synchronized with the HIFU exposures, the interferences are visible in the sonogram during ablation [1-LM].
2.7.1. *To be provided by Authors: Shot of visible interferences
2.8. Boiling is observed in liver tissues treated during HIFU single exposures [1-CU], with a cloud of ebullition typically appearing for about 1 minute at the location of the lesion [2-ECU].
2.8.1. Shot of boiling
2.8.2. Shot of ebullition
2.9. The single lesion will appear on the sonogram as a hyperechoic zone at its center [1-LM] and a hypoechoic zone at its boundaries [2-LM].
2.9.1. Authors: please upload the images from Figure 4a through the submission link as its own .ai or .psd file: JoVE Video Editor: please emphasize hyperechoic zone at center of lesion
2.9.2. Figure 4a: JoVE Video Editor: please emphasize hypoechoic zone at boundaries of lesion
2.10. [1-CU] [2-CU]. (Move all of 2.10 below 2.12)
2.10.1.  Position being marked

2.10.2.  At least one plane being measured (TEXT: Confirm all 8 segments can be covered irrespective of individual patient conformation) 

2.11. Next, resect the liver by using a Kelly clamp to crush the liver parenchyma [1-CU] and use scissors to extract the marked tissue [2-CU].

2.11.1.  Parenchyma being crushed/Shot of crushed parenchyma
2.11.2.  Tissue being cut

2.12. Then close the incision according to standard protocols [1-MED-over the shoulder-TXT].

2.12.1.  Talent placing suture (TEXT: See text for full post-operative care details)

2.10. 
Use a surgical marker to indicate the position of the acoustic axis of the HIFU probe at the surface of the liver [1-CU] and use the integrated ultrasound imaging probe to measure the dimensions of the HIFU ablations along two orthogonal planes after each HIFU exposure [2-CU].

2.10.1. Position being marked

2.10.2. At least one plane being measured (TEXT: Confirm all 8 segments can be covered irrespective of individual patient conformation)

2.13. After the surgery, use a scalpel to separate the HIFU ablations and areas of colorectal liver metastases [1-CU], excising the ablations along the exposure axis [2-CU].
2.13.1.  Ablations and CLM being separated

2.13.2.  Ablation exposure axis being cut

2.14. Then obtain images of the ablations for macroscopic and histological analysis [1-MED-TXT].

2.14.1.  Talent imaging tissue (TEXT: See text for full tissue analysis details)
3. Results: Representative HIFU Ablation Visualization and Evaluation 
3.1. In a Phase I trial, a total of twelve HIFU ablations were successfully created in the six phase-I patients [1-LM].
3.1.1. Authors: please upload the image from Figure 5a through the submission link as its own .ai or .psd file without the (a) label: JoVE Video Editor: please emphasize light-colored oval ablation in center of tissue

3.2. Deep HIFU lesions were placed at a mean depth of approximately 10 mm [1-LM] [2-LM].

3.2.1. Figure 3a: no animation

3.2.2. Figure 3a: JoVE Video Editor: please add double-headed arrow and 30.1 mm text as in original Figure 3a

3.3. As required by the study design, three more patients were included, and all six additional HIFU lesions were correctly created around all six metallic markers [1-LM].
3.3.1. Authors: please upload the image from Figure 6 through the submission link without the text labels or arrows: JoVE Video Editor: please emphasize HIFU lesion/add HIFU lesion text and arrow as in original Figure 6
3.4. Here examples of two metastases imaged using the ultrasound imaging probe integrated with the HIFU device [1-LM] and the same two metastases after resection are shown [2-LM].

3.4.1. Authors: please upload the images from Figure 7 together in a new unflattened .ai or .psd file (i.e. with each image in its own unflattened layer) without the (a)-(d) labels or white arrowheads OR please provide Figures 7a and 7c together in a new image file without the (a) and (c) labels: JoVE Video Editor: please add 7a and 7c images OR emphasize metastasis in 7a and 7c images
3.4.2. Figure 7 OR Authors: if all images were unable to be provided in one unflattened file, please provide Figures 7b and 7d together in a new image file without the (b) and (d) labels: JoVE Video Editor: please add 7b and 7d images OR emphasize metastasis in 7b and 7d images
3.5. The HIFU focal region was superimposed on the sonogram [1-LM] and displayed in the user interface, making it possible to precisely identify the location of the ablation [2-LM].
3.5.1. Authors: please upload the images from Figure 7a through the submission link without the (a) label or arrowhead: JoVE Video Editor: please emphasize HIFU focal region marker as in original Figure 7a
3.5.2. Figure 7a: JoVE Video Editor: please add arrowhead as in original Figure 7a
3.6. The delimitation between the treated [1-LM] and untreated liver is very sharp [2-LM], with an about 200-micrometer halo of congestive tissues around all of the HIFU ablations [3-LM].
3.6.1. Authors: please upload the image from Figure 8 through the submission link without the Treated and Untreated liver text boxes: JoVE Video Editor: please emphasize Treated liver region/add Treated liver text box as in original Figure 8
3.6.2. Figure 8: JoVE Video Editor: please emphasize Untreated liver region/add Untreated liver text box as in original Figure 8

3.6.3. Figure 8: JoVE Video Editor: please emphasize region between treated and untreated liver tissue
4. Conclusion (said by authors on camera):
4.1. David Melodelima: This new HIFU device safely achieves large volume liver ablations in 40 seconds with a 1-2-millimeter precision that can be easily identified by ultrasound imaging and that are not altered by the major blood vessels. 
4.2. Aurélien Dupré: These initial clinical results justify the next step in clinical development, in which we will attempt HIFU ablation of small metastases less than 30 mm in diameter with a safety margin of 5 mm and in healthy, peri-lesional livers. 
4.3. David Melodelima: If the ability to target liver metastases is confirmed during phase IIb, the next step will be to design a multicenter prospective cohort of patients treated with curative-intent with intra-operative HIFU.
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. 
Insert the filenames of all the media to be included into the video 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 in the email accompanying the finalized script.
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