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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see?
3.3.1., 3.4.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3.1., 3.4.2. The most important thing to remember is to place the probes at the proper depth (2.5cm) from bottom of bolt and to tighten the locking nuts tight enough so the probes do not get displaced, but also not so tight that they become damaged.
5. Will the filming need to take place in multiple locations?N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Daryn Cass: The placement of a quad lumen monitor can allow the collection of different types of data, including intracranial pressure, brain tissue oxygenation, cerebral blood flow, and electrical activity [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 

1.2. Daryn Cass: Our protocol allows different types of information to be collected in severe traumatic brain injury patients at the bedside using a simple procedure involving a single burrhole [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at University of Cincinnati





Section - Protocol
2. Patient Positioning
2.1. Immobilize the head securely to ensure that it does not move during burr hole placement. Rolled towels and tape can be used to help secure the patient’s head.[1]
2.1.1.  Added shot and narration, whole section added: MED: Talent immobilizing head
3. Site and Skin Preparation
Video editor, the authors added section 2 after the shoot, so all the shots in section 3 were originally 2, so 2.1.1. is maybe 3.1.1. now etc....  
3.1. Begin by identifying the correct location for the bolt placement [1], 11 centimeters from the nasion or 1 centimeter anterior to the coronal suture [2] and 2-3 centimeters laterally at about the mid-pupillary line [3-TXT].
3.1.1. WIDE: Talent identifying location 
3.1.2. CU: Shot of location Video Editor: please add arrow/bracket and/or text to indicate 11 cm from nasion and 1 cm anterior to coronal suture when mentioned as possible 
3.1.3. Use 2.1.2. – originally 2.1.2., now maybe 3.1.2. Video Editor: please add arrow/bracket and/or text to indicate 2-3 cm laterally at about mid-pupillary line as possible TEXT: If needed, clip the hair in the region of the scalp

3.2. If needed, clip the hair in the region of the scalp through which the bolt will be placed [1] and mark the location with ink [2].
3.2.1. CU: Hair being clipped
3.2.2. CU: Shot of location, then location being marked
[bookmark: _GoBack]

3.3. Sterilize the area with betadine solution and use 1% lidocaine with epinephrine for local analgesia [1-TXT]. 

3.3.1. CU: Betadine being applied TEXT: Then put on appropriate sterile protective equipment and set up the sterile field
3.4. Then put on appropriate sterile protective equipment and set up the sterile field

4. Equipment Preparation

4.1. While the betadine is drying, thread each probe through a locking nut [1] and subsequently insert each probe through one of the lumens of the bolt [2].

4.1.1. MED: Talent threading probe through nut
4.1.2. CU: Probe being inserted through lumen of bolt

4.2. Place the intracranial pressure-brain tissue oxygen probe preferentially in the tallest lumen [1]. The other probes can be fit through any of the remaining lumens [2].

4.2.1. CU: Shot of intracranial pressure-brain tissue oxygen prone, then probe being placed into tallest lumen
4.2.2. CU: Other probe being placed into other lumen

4.3. Confirm that the distance from the end of the bolt to the tip of each probe is 2.5-3 centimeters [1] and advance the depth electrode until the most proximal electrode is just outside the end of the bolt [2].

4.3.1. CU: Bolt to probe tip being measured for one probe shots combined
4.3.2. CU: Depth electrode being advanced

4.4. Once the probe has been placed the appropriate distance from the end of the bolt [1], tighten the locking nut on the lumen of the bolt and then on the probe itself to lock the probe in place [2].

4.4.1. CU: Shot of probe appropriate distance from end of bolt
4.4.2. CU: Locking nut being tightened

4.5. Then loosen the nut from the lumen [1] and remove each probe with its locking nut in place [2], placing each probe on the sterile table next to the bolt [3].

4.5.1. CU: Nut being loosened
4.5.2. CU: Probe being removed combined with 4.5.3.
4.5.3. MED: Talent placing probe onto table next to bolt

5. Drilling the Burr Hole

5.1. When all of the probes are ready, use a scalpel to make a 1-2-centimeter incision in the marked region [1] and use a blunt-tipped instrument to separate the subgaleal tissues to expose the periosteum [2].

5.1.1. WIDE: Talent making incision
5.1.2. WIDE: Tissues being separated 

5.2. Use a hex bit to tighten a 5.3-millimeter drill bit to the cranial drill [1] and place the drill perpendicular to the skull [2].

5.2.1. MED: Talent tightening bit
5.2.2. MED: Talent placing drill perpendicular to skull

5.3. Using continuous pressure while rotating the instrument, drill until there is a tactile change in pressure and continue drilling with counter upward support to avoid plunging the drill into the cortex [1-TXT]. 

5.3.1. WIDE: Skull being drilled TEXT: When it becomes harder to drill, the inner table of the skull has been reached

5.4. When it becomes harder to drill, the inner table of the skull has been reached [1]. Continue drilling with counter upward support to avoid plunging the drill into the cortex [2].

5.4.1. CU: Drilling to inner table
5.4.2. CU: Drill being supported


5.5. Remove the drill and clear the burr hole of any bone chips or debris [1] and use a scalpel to incise the dura in a cruciate fashion and confirm that the dura is completely open [2]. 
5.5.1. Video of talent removing bone chips


5.6. Then confirm that the dura is completely open [1].
5.6.1. Shot of completely open dura 



6. Cranial Bolt Insertion and Probe Securing

6.1. To insert the cranial bolt, hold the bolt by the plastic wings [1] and thread the bolt through the burr hole with a firm, clockwise, twisting motion [2-TXT].

6.1.1. WIDE: Talent picking up bolt by plastic wings
6.1.2. CU: Bolt being threaded TEXT: Caution: Do not overtighten/compress skin and soft tissues

6.2. Insert the thinnest pre-measured probe until the locking nut meets the lumen [1], followed by the rest of the probes [2].

6.2.1. CU: Thinnest probe being inserted
6.2.2. CU: Second probe being inserted

6.3. Insert the depth electrode with the stylet in place [1] and tighten the electrode on the lumen [2].

6.3.1. CU: Electrode being inserted
6.3.2. CU: Electrode being tightened

6.4. Then gently loosen the locking nut from the probe [1] just enough to remove the stylet before re-tightening the nut [2].

6.4.1. CU: Nut being loosened
6.4.2. CU: Stylet being removed

6.5. When all of the probes have been inserted, have available Personnel connect the intracranial pressure-brain tissue oxygen probe to the bedside monitor [1] to assess the intracranial pressure and brain tissue oxygen [2].

6.5.1. MED: Talent connecting probe to monitor
6.5.2. SCREEN: To be provided by Videographer: Shot of intracranial pressure and brain tissue oxygen readout

6.6. Then use durable tape to gently loop each probe to secure it to its lumen to create strain resistance [1-TXT].

6.6.1. CU: At least one probe being looped, with already looped probe visible in frame as possible TEXT: Caution: Do not kink probes/probes have thin, fragile components
6.7. If desired, wrap the probes and bolt with sterile gauze at the completion of the procedure [1]
6.7.1. Added shot: Wrapping with gauze
6.8. All probes project through the bolt into the brain parenchyma within millimeters of each other [1]
6.8.1. Added shot:CU: All probes projecting through bolt on underside of the model skull



Section – Results
7. Results: Representative Clinical and Radiologic Multimodality Monitoring Probe Placement 

7.1. Here scout computed tomography, or CT, coronal and sagittal images demonstrating the trajectory [1] of probes at approximately 1.5 and 2-3 centimeters, respectively, below the inner table of the skull are shown [2].

7.1.1. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize probe in left image
7.1.2. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize probe in right image

7.2. In this axial CT image, a probe placed after non-surgical severe traumatic brain injury with excellent placement can be observed [1]. Note that with standard windowing, relatively dense probes may obscure subtle peri-probe hematomas [2].

7.2.1. LAB MEDIA: Figure 1C: JoVE Video Editor: please emphasize probe
7.2.2. LAB MEDA: Figure 1C

7.3. This axial CT image of a probe placed after surgical severe traumatic brain injury illustrates the location of a bolt and probes contralateral to the hemicraniectomy site [1].

7.3.1. LAB MEDIA: Figure 1D: JoVE Video Editor: please emphasize probe

7.4. These incorrectly placed probes after non-surgical severe traumatic brain injury are approaching the frontal horn of the lateral ventricle [1], indicating that they are greater than 3 centimeters below the inner table of the skull [2], which may affect measurements obtained by the probes [3].

7.4.1. LAB MEDIA: Figure 1E: JoVE Video Editor: please emphasize probe 
7.4.2. LAB MEDIA: Figure 1E: JoVE Video Editor: please emphasize inner table of skull
7.4.3. LAB MEDIA: Figure 1E



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Daryn Cass: (Steps: 3.3.1., 3.4.2.) Place the probes at the proper depth from the bottom of the bolt and tighten the locking nuts tightly enough that the probes do not get displaced without becoming damaged [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Daryn Cass: If intracranial pressures are high and refractory to treatment, an external ventricular drain can also be placed to drain cerebral spinal fluid and to relieve intracranial pressure [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
8.3. Daryn Cass: A continuous scalp electroencephalography electrode can be placed to correlate potential seizure activity with the depth electrode findings [1]. 
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
8.4. Daryn Cass: Plunging the drill can be harmful to the patient, so take care to always use the drill guard that comes with the drill to help prevent this injury [1].
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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