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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol require JoVE to film through your microscope? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 
2.2  - Use preoperative volumetric imaging to draw a line along the axis of the hematoma to the outer surface of the skull so that the tip of the sheath will sit 1-2 cm from the distal end of the hematoma
2.4 - To open the skull, make a 2-cm linear, horizontal incision along the skin within a natural skin crease and use a high-speed drill with a 5-mm cutting burr to make a 1-1.2 cm-diameter craniectomy along the long axis of the hematoma

2.10 For phase 1 evacuation, use a navigation stylet positioned within the introducer sheath to insert the sheath along the planned trajectory

2.18 Then aspirate any liquid hematoma that presents itself at the end of the sheath while keeping the wand within the distal 1 cm of the sheath

3.3 Aspirate any remaining hematoma in a targeted fashion with low aspiration power, taking care to not damage the surrounding brain matter

3.4 If small bleeding vessels are challenging to visualize, hover immediately over the bleeding site with the sheath and pull the scope back from the tip to direct a consistent flow of irrigation toward the vessels

___________________________________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
3.4 If small bleeding vessels are challenging to visualize, hover immediately over the bleeding site with the sheath and pull the scope back from the tip to direct a consistent flow of irrigation toward the vessels

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Dr. Christopher P. Kellner: This method can help answer key questions in regards to how to safely remove intracerebral hemorrhage using a minimally invasive endoscopic technique.
1.2. Dr. Christopher P. Kellner: The main advantage of this technique is that it permits consistent near-complete hematoma evacuation while minimizing the chance of post-operative rebleeding because it provides excellent intraoperative visualization of bleeding vessels.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.1. Jonathan Pan: The implications of this technique extend toward therapy of intracerebral hemorrhage (ICH) because it provides an innovative method for achieving maximum clot evacuation with minimal rebleeding and complications. 
1.2. Jonathan Pan: Though this method can provide insight into intracerebral hemorrhage (ICH) treatment, it can also be applied to other systems, such as intraventricular hemorrhage (IVH) treatment.
1.3. Jonathan Pan: Generally, individuals new to this method will struggle because visualization and cauterization of bleeding vessels and aspirating residual clot bordering brain tissue may be challenging.
1.4. Jonathan Pan: Visual demonstration of this method is critical as the steps visualizing bleeding vessels, aspirating residual clot, and achieving hemostasis are difficult to learn, because specific techniques are required while working within the confines of the endoscope.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.8 to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.5. ** Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary). 
1.5.1. Interview style: Author saying the above 

1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or at the Icahn School of Medicine at Mount Sinai.
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Phase 1 Evacuation
2.1. Before beginning the procedure, sterilely prepare the skin [1-WIDE-TXT] and drape the surgical area [2-MED].

2.1.1. Talent preparing skin (TEXT: Anesthesia: According to standard protocols)

2.1.2. Talent draping patient

2.2. Use preoperative volumetric imaging to draw a line along the axis of the hematoma to the outer surface of the skull [1-MED] so that the tip of the sheath will sit 1-2 cm from the distal end of the hematoma [2-CU].
2.2.1. Talent using volumetric imaging to draw line
2.2.2. Shot of line on skull (TEXT: Caution: Minimize brain tissue disruption/visible vasculature)

2.3. Then adjust the patient into an appropriate anatomical position depending on the location of the hematoma [1-MED].

2.3.1. Talent adjusting patient
2.4. To open the skull, make a 2-cm linear, horizontal incision along the skin within a natural skin crease [1-CU] and use a high-speed drill with a 5-mm cutting burr to make a 1-1.2 cm-diameter craniectomy along the long axis of the hematoma [2-CU-TXT].

2.4.1. Incision being made

2.4.2. Skull being opened (TEXT: Caution: Avoid midline structures/eloquent brain territories)

2.5. If the trajectory is not perfectly perpendicular to the skull, drill a cylinder in the bone along the planned trajectory to ensure optimal mobility of the sheath and endoscope within the craniectomy [1-CU-TXT].

2.5.1. Cylinder being drilled (TEXT: Intersection with dura will not be perpendicular)

2.6. Use bone wax, gel foam in thrombin, and bipolar cautery to achieve hemostasis [1-CU].
2.6.1. Wax and/or foam and/or cautery being applied

2.7. Then use ultrasound to visualize the underlying hematoma [1-MED].
2.7.1. Talent placing transducer onto skull/visualizing hematoma 
2.8. After confirming the size and location of the injury, open the dura in a cruciate fashion [1-MED-over the shoulder] and cauterize the dural leaves to within a millimeter of the bone edge [2-CU].
2.8.1. Talent opening dura

2.8.2. Dural leaves being cauterized 
2.9. Using a number 11 blade, make a 1-cm incision in the pia mater [1-CU] and use bipolar cautery to cauterize the pial incision and underlying cortex [2-CU-TXT].

2.9.1. Pia mater being incised 

2.9.2. Incision being cauterized (TEXT: Optional: Obtain brain biopsy before cautery

)

2.10. For phase 1 evacuation, use a navigation stylet positioned within the introducer sheath to insert the sheath along the planned trajectory [1-ECU-TXT].

2.10.1.  Sheath being inserted (TEXT: Stylet provides live feedback on tip location)
2.11. If the clot is particularly fibrous and resistance is encountered, make a slight adjustment to the sheath to reach the target point [1-CU].
2.11.1.  Sheath being adjusted

2.12. Remove the introducer and navigation probe once the target point is reached 1-2 cm from the distal end of the hematoma [1-CU] and mark the position of the skin on the skin [2-MED-over the shoulder].
2.12.1.  Introducer and probe being removed
2.12.2.  Talent marking position
2.13. Now activate the preferred settings of the endoscope, including the white balance, brightness, filter, and light intensity [1-MED] and attach the irrigation tubing from a 2-liter saline bag at shoulder height to the left working port [2-MED].

2.13.1.  Talent activating endoscope

2.13.2.  Talent attaching tubing to port

2.14. Set the flow rate to approximately 25% 

[1-CU] and open the right port of the endoscope to allow egress of the irrigation fluid [2-MED].
2.14.1.  Flow rate being set

2.14.2.  Talent opening port

2.15. Insert the endoscope into the sheath [1-MED] and insert the wand inside the working channel of the endoscope [2-CU].

2.15.1.  Talent inserting endoscope into sheath

2.15.2.  Wand being inserted into working channel

2.16. Holding the wand with the dominant hand [1-MED], use the pointer finger to buffer the distance between the endoscope and the wand handle to maintain constant awareness of the location of the tip of the device within the sheath [2-CU].
2.16.1.  Talent grasping wand with dominant hand

2.16.2.  Endoscope/handle being buffered with pointer finger

2.17. Set the suction strength of the aspiration system to 100% [1-MED] and set the irrigation flow rate to low [2-CU].
2.17.1.  Talent setting suction strength

2.17.2.  Irrigation flow rate being set to 25%

2.18. Then aspirate any liquid hematoma that presents itself at the end of the sheath while keeping the wand within the distal 1 cm of the sheath [1-CU].
2.18.1.  Liquid hematoma being aspirated 
2.19. If a solid clot is encountered that does not aspirate with suction alone, activate the bident within the wand to digest the clot [1-ECU/LM
].
2.19.1.  Bident being activated/clot being digested OR *To be provided by Authors: Bident being activated/clot being digested
2.20. If a piece of clot is too large or fibrous for suction and adheres to the tip of the wand, withdraw the entire endoscope and wand together with the clot, taking care not to dislodge the clot from the wand [1-CU].
2.20.1.  Endoscope and wand being withdrawn 
2.21. If the clot has a fibrous capsule and is difficult to separate from the brain tissue, use the tip of the sheath as a blunt dissector [1-ECU].
2.21.1.  Clot being blunt dissected 
2.22. When all of the hematoma has been aspirated, gently pivot the sheath laterally to explore the cavity at the same depth until no residual clot remains at that depth [1-LM].
2.22.1.  *To be provided by Authors: Sheath being pivoted/area being explored
2.23. Then withdraw the sheath 1 cm [1-ECU] and repeat the aspiration until the sheath reaches the proximal wall of the cavity [2-LM].
2.23.1.  Sheath being withdrawn

2.23.2.  *To be provided by Authors: Hematoma/clot being aspirated

3. Phase 2 Evacuation
3.1. For phase 2 evacuation, decrease the wand suction to 25% [1-WIDE] and increase the irrigation to 100% to improve the visibility in the cavity [2-MED].
3.1.1. Talent decreasing wand suction

3.1.2. Talent increasing irrigation

3.2.  Explore for residual hematoma and to identify any bleeding arteries [1-LM].
3.2.1. *To be provided by Authors: Residual hematoma/bleeding arteries being visualized

3.3. Aspirate any remaining hematoma in a targeted fashion with low aspiration power, taking care to not damage the surrounding brain matter [1-LM].
3.3.1. *To be provided by Authors: Hematoma being aspirated

3.4. If small bleeding vessels are challenging to visualize, hover immediately over the bleeding site with the sheath and pull the scope back from the tip to direct a consistent flow of irrigation toward the vessels [1-LM].

3.4.1. *To be provided by Authors: Sheath hovering over bleeding site, then scope being pulled back and irrigation being directed toward vessels

3.5. Then cauterize the vessels [1-LM].

3.5.1. *To be provided by Authors: Vessels being cauterized

3.6. When no more bleeding is observed, irrigate the cavity until hemostasis is achieved [1-LM], using the end of the sheath to apply pressure if pure irrigation doesn’t work [2-LM-TXT].
3.6.1. *To be provided by Authors: Shot of no bleeding, then cavity being irrigated

3.6.2. *To be provided by Authors: Sheath applying pressure (TEXT: Utilize bipolar cautery if irrigation/sheath pressure do not work)

3.7. Once hemostasis is achieved, aspirate any residual hematoma along the sides or in the crevices of the cavity [1-LM-TXT] and confirm that the cavity is cleared of all visible hematomas and bleeding vessels [2-LM].
3.7.1. *To be provided by Authors: Hematoma being aspirated (TEXT: Caution: Do not disturb fresh clots)
3.7.2. *To be provided by Authors: Cleared cavity being visualized

4. Assessment and Closure
4.1. When the all of the visible hematoma has been cleared, slowly withdraw the endoscope and sheath [1-WIDE] with the endoscope at the tip of the sheath to allow examination of the tract walls upon exiting to monitor for additional bleeding [2-LM].
4.1.1. Talent withdrawing endoscope and sheath

4.1.2. *To be provided by Authors: Tract walls being examined 
4.2. Use burr hole ultrasound to assess for residual hematoma or active bleeding [1-MED] and perform an intraoperative Dyna-CT scan as available to evaluate the degree of evacuation [2-LM -TXT].
4.2.1. Talent assessing cavity

4.2.2. Authors
: please upload Figure 1B through the submission link as its own .ai or .psd file without the B label: OR Talent performing scan (TEXT: Restart phase 2 evacuation if >20% hematoma remaining)

4.3. Apply hemostatic gel foam in the burr hole over the surface of the brain [1-ECU] and use a titanium plate to cover the craniectomy [2-CU].
4.3.1. Gel foam being applied

4.3.2. Plate being applied

4.4. Secure the plate with titanium screws [1-MED-over the shoulder] and use 3-0 polyglactin 910 sutures to close the galea and subcutaneous layers [2-CU].
4.4.1. Talent securing plate

4.4.2. Tissue being sutured

4.5. Then use 4-0 poliglycaprone 25 subcuticular stitches to close the skin [1-CU] followed by skin closure surgical tape strips [2-CU].
4.5.1. Stitches being placed

4.5.2. Tape being placed
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Author name, Step 3.7: Confirm that the cavity is clear of bleeding vessels and residual clot and that hemostasis is achieved.
5. Results
: Representative Evacuation and Operative Details
5.1. The stereotactic intracerebral hemorrhage underwater blood aspiration, or SCUBA, evacuation technique has been described in 47 patients undergoing endoscopic intracerebral hemorrhage [1-LM], or ICH, with a mean pre-operative ICH volume of 42.6 cm3 [2-LM] and a mean evacuation rate of 88.2% [3-LM].
5.1.1. Table 1 – Evacuation Details.xlsx: no animation
5.1.2. Table 1 – Evacuation Details.xlsx: Video Editor: please emphasize Preoperative Volume data row
5.1.3. Table 1 – Evacuation Details.xlsx: Video Editor: please emphasize Evacuation Percentage data row
5.2. Here examples of pre-operative [1-LM] and post-operative CT scans are shown [2-LM], in which the hematoma [3-LM] has been all but removed after the procedure [4-LM].
5.2.1. Authors
: please upload the images from Figure 1 through the submission link without the A and B labels together in a new unflattened .ai or .psd file: Video Editor: please emphasize left/A image
5.2.2. Figure 1: Video Editor: please emphasize right/B image
5.2.3. Figure 1: Video Editor: please emphasize/outline white hematoma in left/A image
5.2.4. Figure 1: Video Editor: please emphasize/outline area where white hematoma was in left/A image in right/B image
5.3. In this representative case study, 23 instances of active bleeding vessels were detected [1-LM] and in 12 of these patients, the bleeding emanated from more than one vessel [2-LM].

5.3.1. Table 2 – Operative details.xlsx: Video Editor: please emphasize Active Bleeding Identified data row

5.3.2. Table 2 – Operative details.xlsx: Video Editor: please emphasize Multiple Vessels data row

5.4. Bleeding was addressed using irrigation alone in 5 cases [1-LM] and by electrocautery in 18 cases [2-LM].

5.4.1. Table 2 – Operative details.xlsx: Video Editor: please emphasize Irrigation data row

5.4.2. Table 2 – Operative details.xlsx: Video Editor: please emphasize Electrocautery data row

5.5. Post-operative bleeding was isolated to only a single case in which the routine head CT-scan performed on post-operative day 1 [1-LM] demonstrated refilling of the that the evacuation cavity with hemorrhage that appeared to originate from a superficial galeal vessel bleeding into the access tract and cavity [2-LM].
5.5.1. Table 2 – Operative details.xlsx: Video Editor: please emphasize Postoperative Bleeding data row

5.5.2. Table 2 – Operative details.xlsx: Video Editor: no animation
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure that the results are written in our format.  

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments. For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing. If this is an imaging prep, then this part is where you will show examples of your imaging experiments. 
Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5. Evaluation of Morpholino Injection and Knockdown

5.1  Representative results of both morpholino injection and mRNA injection are shown here. The  
    uninjected control at 48 hours post fertilization looks normal, as expected 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

5.2  However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

           containing the first of two EGF-like repeats, exhibit brain edema.


     45678_Figure2.tif


5.3  Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

    the heads of the uninjected controls look normal 

    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   

           45678_ Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
6. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Dr. Christopher P. Kellner: While attempting this procedure, it’s important to remember to minimize manipulation of the brain tissue, minimize cavity distortion, achieve hemostasis, and check the cavity when complete.
6.2. Dr. Christopher P. Kellner: Following this procedure, other methods like analyzing the biopsy sample can be performed in order to answer additional questions like determining if the cause of the intracerebral hemorrhage was due to cerebral amyloid angiopathy.
6.3. Dr. Christopher P. Kellner: After its development, this technique paved the way for researchers in the field of intracerebral hemorrhage (ICH) to explore minimally invasive surgical techniques (subdivision of field, disease, natural phenomenon) in patients who may benefit from clot evacuation (model organism, patient demographic, organ system).

6.4. Dr. Christopher P. Kellner: Don't forget that working with the Apollo/Artemis suction wand (reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as keeping the wand within 1cm from the distal end of the sheath should always be taken while performing this procedure.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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.
Figure 1 JOVE.psd
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.

�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: Do you plan to demonstrate this optional step?


�Yes


�Authors: Is this the irrigation flow rate?


�Yes


�Authors: Not sure which would be the best way to capture this.


�Complete


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.


�Complete
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