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Questionnaire:

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y___Can you record movies/images using your own microscope camera? (Y/N)____Y_____  Note: SCOPE footage being provided by authors.
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____  
C.  Which steps of your protocol will viewers benefit most from having filmed?
2.7, 2.8, 3.4, 3.5, 4.9, 4.10
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
3.4/3.5, and 4.9/4.10: The most difficult aspects of this protocol are embolization of the AVM to ensure no compromise of parent vessels or distal embolisate, and performing a safe surgical AVM resection without disruption of surrounding normal brain parenchyma. 
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes.  Location in the angiography suite, another in the operating room. These are located in the same hospital, on different floors. 
1. Introduction  
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this combined intervention is to safely treat intracranial arteriovenous malformations. This is accomplished via pre-operative embolization to first reduce blood flow and remove high-risk arteriovenous malformation features. This is followed by surgical resection, with the preceding embolization potentially significantly reducing the technical challenges of surgery. 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Khalessi: Introduction to overall utility of protocol by Dr. Khalessi (two takes).
1.2. (Dr. Khalessi): Introduction to case being filmed by Dr. Khalessi (two takes; prefer to use take 2).  
1.2.1. Insert PPT slide and pre op angiogram of preoperative imaging to be viewed during part of Dr. Khalessi voiceover
1.2.1.1. Jove_Khalessi_AVM_shotlist 1.2.1a.ppt (file provided)
1.2.1.2. Shotlist 1.2.1b.avi (file provided) NOTE: pls slow video down slightly
1.2.1.3. Shotlist 1.2.1c.avi (file provided) NOTE: pls slow video down slightly
1.3. [deleted shots]

1.4. [deleted shots]

1.5. [deleted shots]

E.  Ethics title card:
1.6. Procedures involving human subjects are performed only after informed consent has been obtained in accordance with institutional guidelines. 
Protocol: (read by voice talent at JoVE)
2. Selective Angiography and Embolization of Arteriovenous Malformation 
Note from the authors: headings 2 and 3 are combined; 3.1. and 3.2. go before 2.1., as changed below:
3.1.Position the patient supine on the fluoroscopy table after administration of general anesthesia with assistance from the anesthesiology team. Prepare the patient for embolization surgery with a neuro-monitoring team. [1.WID]

3.1.1.Establish setting, neuro-monitoring team enters room bringing in equipment

3.2.Establish baseline and continuous neuromonitoring signals [1.MED] via somatosensory evoked potentials, transcranial motor evoked potentials, [2.CU] auditory brainstem responses and/or electroencephalography. [3.CU]

3.2.1.Setting up neuromonitoring equipment

3.2.2.Baseline readings (SSEPs, MEP, ABRs and EEG) being taken with neuromonitoring equipment
2.1. After preparing the patient for surgery, begin by placing the right femoral artery sheath.  [1.WID] Prepare to use a modified Seldinger technique with a micropuncture groin access kit. [2.MED]  To begin, clean the groin with alternating solution scrubs and drape the surrounding area. [3.CU-TXT]
2.1.1. Establish the surgical setting pan around the room, showing the team and equipment at ready
2.1.2. Handling the micropuncture groin access kit, making preparations to start scrubbing surgical site
2.1.3. Completing the scrubbing of the skin and then applying some drapes, TEXT: 2% chlorohexidine gluconate, 70% isopropynol
2.2. Next, inject one to two mL of 1% Lidocaine subcutaneously [2.CU]. Then, palpate the femoral artery at the inguinal crease [1.ECU]. 
2.2.1. Injecting lidocaine into inguinal crease Editor: 2.2.1. and 2.2.2. switched places.
2.2.2. Palpating skin to find femoral artery in inguinal crease
2.3. After applying the local anesthetic, insert the micro-needle into the femoral artery lumen at a 45º angle. [1.ECU]
2.3.1. Inserting micro needle
2.4. Next, insert the micro-wire and advance it into the artery lumen.  Then remove the micro-needle, make a small skin incision, and insert a vessel dilator over the microwire. Then remove the microwire and inner portion of vessel dilator, and insert a J-wire into the artery. Remove the vessel dilator, keeping the J-wire in place. [2.4.1.]
2.4.1. Inserting microwire, taking out microneedle and making small skin incision, inserting dilator, taking out microwire, and outer portion of dilator, inserting J-wire and removing outer portion of dilator. 
2.5. Now, introduce a size five or six French sheath over the J-wire and into the vessel lumen.  Once in place, remove the J-wire.  [1.ECU]
2.5.1. Inserting the sheath over wire and advancing sheath, then removing wire
2.6. Next, set up a mono or bi-plane fluoroscope updating at 3 to 5 frames per second.  [1.MED] 
2.6.1. Setting up the fluoroscope, TEXT: 3 – 5 frames / s
2.7. Using the fluoroscope, advance a guidewire and diagnostic catheter cephalad into the ascending aorta. Along the way, inject small boluses of radio-opaque contrast agent for visualization.  [1.SCOPE-TXT]
2.7.1. Moving the guidewire and catheter and injecting contrast agent along the way, arriving to ascending aorta, TEXT: 0.035 guidewire and size 4 French diagnostic catheter 
2.8. In the ascending aorta, selectively catherterize and perform angiographic runs by injecting 5 to 8 mL of contrast into the following vessels: the right external and internal carotids, the right vertebral artery, the left internal carotid and the left vertebral artery.  [1.SCOPE]
2.8.1. angiographic runs into several vessels: right external and internal carotids, the right vertebral artery, the left internal carotid and the left vertebral artery
2.9. Once this step is complete, review the results of angiographic imaging [1.MED] to identify the feeding vessels and draining veins of the arteriovenious malformation. [2.CU]
2.9.1. Talents looking at screen image with arteriovenious malformation
2.9.2. talent pointing out feeding vessels and draining vessels shown on screen

2.10. Dr. K: If there is no plan for an acute embolization, remove the diagnostic catheter and guidewire. Then, secure the femoral artery with a sealant device according to the manufacturer’s instructions or by holding pressure for at least 10 minutes.  [1.MED/WID]
2.10.1. This should be an interview on site, since we need to show a embolization and we won’t be showing this technique

3. Selective Angiography and Embolization of Arteriovenous Malformation 

3.1. Position the patient supine on the fluoroscopy table after administration of general anesthesia with assistance from the anesthesiology team. Prepare the patient for embolization surgery with a neuro-monitoring team. [1.WID]

3.1.1. Establish setting, neuro-monitoring team enters room bringing in equipment

3.2. Establish baseline and continuous neuromonitoring signals [1.MED] via somatosensory evoked potentials, transcranial motor evoked potentials, [2.CU] auditory brainstem responses and/or electroencephalography. [3.CU]
3.2.1. Setting up neuromonitoring equipment

3.2.2. Baseline readings (SSEPs, MEP, ABRs and EEG) being taken with neuromonitoring equipment

3.2.3. More of the baseline readings being taken with neuromonitoring equipment (VEPs, ABRs, EEGs), different monitoring equipment
3.3. To proceed with the AVM embolization, [1.MED] introduce a pre-assembled co-axial system into the femoral sheath.  [1.ECU-TXT]

3.3.1. Establish talent about to introduce co-axial system into sheath

3.3.2. Inserting co-axial system into sheath, TEXT: 6-French guide catheter, 4-French diagnostic catheter, 0.035 guidewire.

3.4. Now, under fluoroscopy, advance the co-axial system cephalad into the ascending aorta. Along the way, inject small boluses of radio-opaque contrast agent for visualization. In the ascending aorta, selectively catherterize the large-caliber vessel from which the desired feeding AVM vessel originates with the diagnostic catheter and advance the guide catheter to the appropriate cervical segment for support. [1.SCOPE] Then, remove the diagnostic catheter and guidewire [2.CU] and perform a diagnostic angiogram by injecting radio-opaque contrast agent. Overlay guidance or roadmap images are then created to assist with micro-cathaterizartion of the target AVM vessel [3.SCOPE-TXT]. 
3.4.1. Ascend the co-axial system in aorta and cathetize the large vessel feeding AVM vessel (the last portion of 3.3.2 shows the beginning portion of this shot)
3.4.2. Removing catheter and guidewire 

3.4.3. injecting contrast agent to view vessel run, TEXT: 5 - 8 mL, 240 mg / mL of Omnipaque
3.4.3.1. Pre embo angio R IC AP.avi (file provided) Editor: NOTE: pls slow video down slightly
3.4.3.2. Pre embo angio R IC Lat.avi (file provided) Editor: NOTE: pls slow video down slightly
3.5. Next, introduce a microcatheter and microwire into the guide catheter [1.ECU] and selectively catheterize the desired feeding artery under overlay or roadmap guidance. Embolize the nidus and desired feeding artery using a controlled injection of radio-opaque contrast agent.  [2.SCOPE]. In the highlighted case, a pedicle off the right fetal variant posterior cerebral artery was selected as the first target for embolization. [3.5.3.]
3.5.1. Introducing the microcatheter and microwire into the guide catheter

3.5.2. Catheterizing the AVM feeding artery
3.5.3. Added shot: Perform a microcatheter angiogram run to visualize artery micro catheterized
3.5.3.1. Embolization position 1.avi  (file provided) Editor: NOTE: pls slow video down slightly
3.5.4. Inject embolic agent into the feeding artery using a controlled injection of radio-opaque contrast agent (will see slow creep of black liquid substance being injected on screen).

3.6. The volume of solution needed depends on the size of the lesion. Be careful during this process as there is risk of embolisate reflux into non-AVM arteries, or distal embolization into draining veins.  [1.SCOPE]
3.6.1. Embolization of the AVM feeding artery continued (continuation of shot from 3.5.4)
3.7. Repeat a guide catheter run to evaluate the embolization and patency of the parent vessels. [1.SCOPE]. Perform repeat microcathaterizations and embolizations of all desired AVM pedicles, prioritizing arterial feeders that are the least surgically accessible. As the risk of venous outflow obstruction and rupture increases with progressive AVM embolizations, a final aggressive embolization should only be performed when a craniotomy and resection is planned to immediately follow. In the highlighted case, two posterior cerebral artery pedicles and three middle cerebral artery pedicles in total were embolized prior to immediate transfer to the operating room for resection of the AVM. Editor: NOTE: the extent to which the repeat embolizations need to be shown [3.7.5-3.7.19] is up to the editors 
3.7.1. Perform a guide catheter run by Injecting contrast agent to evaluate the embolization. (some of this footage may be at the end of 3.6.1). 
3.7.1.1. Embo file 1.avi  (file provided) Editor: NOTE: pls slow video down slightly
3.7.2. Repeat embolization 
3.7.3. More embolization

3.7.4. Repeat guide catheter angiogram (injection of contrast into artery) after removing microcatheter to assess for all potential filling vessels
3.7.5. Repeat microcatheterization of new (#2) AVM feeding vessel

3.7.6. Repeat microcatheter angiogram (injection of smaller amount of contrast into artery) of newly catheterized AVM feeding vessel

3.7.6.1. Embo file 2.avi  (file provided) Editor: NOTE: pls slow video down slightly
3.7.7. Repeat embolization of the newly catheterized AVM feeding vessel

3.7.8. Repeat guide catheter angiogram to assess for AVM filling from all potential filling vessels

3.7.8.1. Embo file 3.avi  (file provided) Editor: NOTE: pls slow video down slightly
3.7.9. Repeat microcatheterization of another (#3) newly catheterized AVM feeding vessel

3.7.10. Repeat microcatheter angiogram of newly catheterized AVM feeding vessel

3.7.10.1. Embo file 4.avi (file provided) Editor: NOTE: pls slow video down slightly; pls delete label that says embo position #4
3.7.11. Repeat embolization of the newly catheterized AVM feeding vessel

3.7.12. Repeat guide catheter angiogram to assess for AVM filling from all potential filling vessels

3.7.12.1. Embo file 5.avi  (file provided) Editor: NOTE: pls slow video down slightly
3.7.13. Repeat microcatheterization of another (#4) newly catheterized AVM feeding vessel

3.7.14. Repeat microcatheter angiogram of newly catheterized AVM feeding vessel
3.7.15. Repeat embolization of the newly catheterized AVM feeding vessel

3.7.16. Repeat guide catheter angiogram to assess for AVM filling from all potential filling vessels

3.7.17. Repeat microcatheterization of another (#5) newly catheterized AVM feeding vessel

3.7.18. Repeat microcatheter angiogram of newly catheterized AVM feeding vessel

3.7.19. Repeat embolization of the newly catheterized AVM feeding vessel

3.7.20. [3.7A Heading to be read by JOVE voice]; Perform a final diagnostic angiogram of involved vessels to evaluate overall AVM embolization and ensure patency of parent vessels.
3.7.20.1. 3.7.20 shot: Final diagnostic angiogram runs and selective catheterization of involved large vessels 
3.7.20.1.1. final angio video 1.avi  (file provided)
3.7.20.1.2. final angio video 2.avi  (file provided)
3.8. Finally, withdraw the co-axial system and sheath, and secure the femoral artery with a sealant device. If the patient is being taken directly to the OR for resection, the femoral sheath may be left in place or exchanged for a flexible sheath for intra-operative angiogram. [1.ECU]
3.8.1. Removing the co-axial system and exchanging the femoral sheath for a flexible sheath for intra-op angiography. (If needed use a mix of WID and MED shots of preparing the patient to take to the OR for resection)
4. AVM Resection
4.1. This procedure begins by performing a wide craniotomy at the AVM location. [1.WID] Ideally, the craniotomy site will be chosen to allow early access to cerebrospinal fluid cisterns for drainage if needed. [2.CU] The patient is positioned to ensure adequate cerebral venous drainage. Neuromonitoring signals are established or continued if already established during embolization. Neuronavigation is synched with pre-operative imaging and registered. A planned incision is marked, the surgical site is prepped, local anesthetic is administered, and the field is draped. 
4.1.1. Establishing shot of setting up for craniotomy, establishing fidelity of neuronavigation. 
4.1.2. The planned incision in marked, the surgical site is initially prepped, local anesthetic is administered, the surgical site is final prepped and draped. 
4.2. First, incise the skin and galea using a number-15 blade. Then, obtain hemostasis using electrocautery and Raney clips.  [1.ECU]
4.2.1. Initial incision, application of Raney clips (blue clips) and electrocautery to stop skin and soft tissue bleeding. 
4.3. Elevate a soft tissue flap using a combination of electrocautery and blunt dissection to the level of the cranium or pericranium. If desired, a pericranial flap can be harvested at this point and used later for closure. [1.ECU]. Hooks are used for soft tissue retraction to maximize surgical exposure.  
4.3.1. Elevating the soft tissue with electrocautery and blunt dissection to expose peri-cranium
4.3.2. Harvest of per-cranial flap using electrocautery and peri-cranial elevator. 
4.4. Now, create one or multiple burr holes on the periphery of the desired craniotomy with a perforator drill bit attached to a high power drill. [2.ECU] Around the burr hole, strip the dura from the inside of the skull using a bone elevator or footplate attachment. [3.ECU] If the craniotomy is over a venous sinus, burr holes are planned to allow complete stripping of underlying dura at the sites where the craniotomy crosses the sinus. [1.MED]
4.4.1. Setting up the drill, positioning it near cranium, drilling burr holes, striping the dura below burr holes with a bone elevator
4.4.2. Detail of the drill bit

4.4.3. Post-drilling we have a burr hole made, show striping the dura with bone elevator
4.5. Then, complete the craniotomy by connecting the burr holes. Use a tapered drill bit and, for dural protection, a footplate attachment on the high speed drill.  [2.CU] [1.CU] Great care is taken when cutting over venous sinus. Remove the bone after detaching it from the underlying dura. Irrigate and obtain hemostasis using bipolar electrocautery.[3]
4.5.1. Drilling action from one angle; completing all the bone cuts needed for removal of bone. 
4.5.2. Drilling action from 2nd angle, with focus on drill bit
4.5.3. Added shot: Removing bone flap after ensuring no underlying dural connections. 
4.6. Next, place dural tack-up sutures to close off the epidural space by drilling small holes in the bone around the craniotomy with a C1 drill bit, and securing the dura to the bone at these sites using 4-0 sutures. [4.6.1.] Then, open the dura sharply and carefully using a number-11 blade. Do not injure the underlying cortex or vessels.  Then, open the remaining exposed dura in either a cruciate or c-shaped fashion using Metzenbaum scissors and Gerald forceps.  Use the forceps to elevate the dural edge and visualize the tips of the scissors while cutting.  [4.6.2.]. Obtain hemostasis after dural opening using irrigation and bipolar electrocautery.  [4.6.3.]
4.6.1. Added shot: Drilling of small holes around bony opening, placing tack-up dural stitches using 4-0 sutures. 
4.6.2. Opening the dura as described, most likely this will need to be one continuous shot.

4.6.3. Added shot: Obtaining hemostasis using irrigation and bipolar electrocautery
4.7. Dr. Khalessi: (exact wording as per takes with Dr. Khalessi). If surgical resection is being attempted post-hemorrhage, do not remove the hematoma remote from the AVM nidus until the brain is decompressed, and the feeding vessels and draining veins have been identified.  Only then, proceed with the AVM nidal resection.  

4.7.1. Interview at bench/surgical setting (exact wording as per takes with Dr. Khalessi. Prefer to use take #3).  
4.8. Now, under an operating microscope, or exoscope, excise the AVM. [1.MED] Start by first dissecting within the subarachnoid space, using a combination of blunt and sharp technique, to define the AVM anatomy by exposing its margins, and free draining veins. [4.8.1.] [2.SCOPE] 
Authors’ NOTE: 4.8-4.12 are fluid and repetitive maneuvers that are used to serially dissect around the AVM, disconnect feeding arteries, and remove the AVM in pieces. Both JOVE camera recordings and operative video recordings can be used to show steps, although operative video recordings will likely be the most useful for these steps. Time notations of operative steps in provided exoscope video are provided for guidance, although it may be up to the videographer to pick which shots from a long sequence are best. Editor: Since there is both camera recordings and operative video recordings, try to use what shows the actions better, the authors suggest operative recordings. But use whichever looks better. 
4.8.1. Setting up the scope to remove the AVM, and initial dissection around the edge of the AVM, exposing margins, veins and arteries. 
4.8.1.1. Added by authors: Operative video: Op video 1.MP4 (file provided) _ time marks 0:00 to 7:00 and 13:00 to 20:00 show initial dissection around the AVM
4.8.2. Dissecting to remove the AVM. 

4.9. Also obtain proximal control by identifying and dissecting free all of the feeding arteries.  Take great care to identify and preserve the draining veins, as occlusion of the venous drainage prior to the arterial feeders results in engorgement of the AVM and increases rupture risk.  [1.SCOPE]
4.9.1. identifying and dissecting free all of the feeding arteries 
4.9.1.1. Added by authors: Operative video: Op video 2.MP4 (file provided) _ time marks 13:20 to 13:27 identifying and dissecting free arteries
4.10. After defining the anatomy, coagulate the arterial feeding arteries as they enter the AVM in a proximal to distal fashion using bipolar electrocautery.  Gently hold the vessel between the tips of the bipolar forceps and run up to 30 watts of current. [1.SCOPE-TXT]
4.10.1. coagulating the arterial feeding arteries, TEXT: 30-45 W max

4.10.1.1. Added by authors: Operative video: Op video 2.MP4 (file provided) _ time marks 6:40 to 7:40; 13:45 to 14:30; 17:00 to 22:00; 35:00 to 36:00, dissection around AVM, coagaulation of arteries and parenchyma. 

4.11. Dissect circumferentially within the brain parenchyma immediately around the AVM nidus using bipolar forceps and a variable action suction tip. A brain retractor may be used to facilitate visualization for deep dissections. [1.SCOPE]
4.11.1. Dissecting around the AVM

4.11.1.1. Added by authors: Operative video: Op video 3.MP4 (file provided) _ time marks 2:50- 4:20; more dissection around AVM and removal of dissected tissue
4.12. After completing the dissection, coagulate or clip draining vessels as needed.  Then, remove the AVM from the resection cavity. Obtain meticulous hemostasis using bipolar electrocautery as before and by gently lining the resection cavity with absorbable hemostatic agents.  [1.SCOPE]
4.12.1. Removing the AVM and cleaning up the tissue that surrounded it; placement of hemostatic agents and ensuring wound is dry Editor: may be a 4.12.2 shot showing this as well, or may all be in 4.12.1
4.12.1.1. Added by authors: Operative video: Op video 3.MP4 (file provided) _ time marks 2:50- 4:20; dissection around AVM and removal of dissected tissue
4.12.1.2. Added by authors: Operative video: Op video 4.MP4 (file provided) _ time marks 6:30-9:40; hemostasis and placement of hemostatic agents 
4.13. After removing the AVM, perform an intra-operative angiogram [1.MED] using the previously placed arterial sheath and intraoperative single- or bi-plane angiography or C-arm fluoroscopy.  [2.SCOPE]. Intra-operative angiogram of the right internal carotid and vertebral artery in the highlighted case demonstrated a complete AVM resection. [4.13.2.1.]
4.13.1. Setting up to perform angiogram

4.13.2. Fluoroscope view of the angiogram being conducted

4.13.2.1. Added by authors: Intraop angiogram_final.PPT (file provided) 
4.14. Following a satisfactory resection, close or re-approximate the dura using 4-0 sutures and, if needed, a dural graft. Replace and secure the bone flap using a plating system, and close the galea and skin using interrupted absorbable sutures for the deep layers and either staples or running suture for the skin. Finally, remove the groin sheath and secure the groin. Extubate the patient, if able, and transfer to the ICU for neurologic monitoring and recovery. [1.ECU].
4.14.1. Closing up the wound as described
4.15. Finally, remove the groin sheath and secure the groin. [1.CU]
4.15.1. Removing groin sheath and securing groin Editor: Not sure if this shot exists or the two shots were combined, the authors crossed it out and added the text to 4.14.
5. Case Study 
5.1. To re-iterate the applications of this technique, another case where a combined endovascular and open surgical approach was used for AVM resection is reviewed. A 22-year-old previously healthy female presented with new onset seizures. Non-contrast head CT was negative for acute hemorrhage, but revealed an incompletely characterized right frontal lesion. 
5.1.1. Jove_Khalessi_AVM Figures 1_16_17.pptx (slide #5 demonstrating head ct). 
5.2. MRI demonstrated an approximately 2.9 x 2.4 cm Spetzler-Martin Grade 3 AVM within the right superior frontal gyrus [1.LM] with large draining cortical veins going to the superior sagittal sinus, [2.LM] and an arterial supply via large branches off the right middle cerebral artery. [3.LM]
5.2.1. Jove_Khalessi_AVM Figures 1_16_17.pptx   Figure 1 – a i – iii
5.2.2. Jove_Khalessi_AVM Figures 1_16_17.pptx   Fig 1, b and c 
5.2.3. Jove_Khalessi_AVM Figures 1_16_17.pptx  Fig 1 – d - fade between i and ii (together) and iii and iv (together)
5.3. The patient underwent multiple staged endovascular embolizations, culminating in an embolization of a right anterior cerebral artery pedicle.
5.3.1. Jove_Khalessi_AVM Figures 1_16_17.pptx Figure 2 – first show i and ii together, then fade to iii at “culminating”
5.4. At the completion of these staged embolizations there was residual supply to the nidus via the distal right middle and anterior cerebral artery branches, [1.LM] and an indirect supply from the left external carotid artery via the distal superior temporal artery branches that anastomosed to the middle meningeal artery via transosseous collaterals. The patient then underwent a frontotemporal craniotomy, wherein the medial draining veins were identified early and protected.  All arterial feeders were also identified, bipolared, and cut to achieve sequential devascularization prior to removal of the AVM nidus  [2.LM]
5.4.1. Jove_Khalessi_AVM Figures 1_16_17.pptx; Figure 3a – supply to nidus via distal right middle and anterior cerebral artery branches – start with i and iv side-by-side, then fade to ii and v, then fade to iii and vi
5.4.2. Jove_Khalessi_AVM Figures 1_16_17.pptx; Fig 3b – two images side by side
5.5. Intra-operative and post-operative catheter angiogram confirmed complete resection. One month post-operatively the patient was neurologically stable and being weaned from anti-seizure medications, with plans for delayed cerebrovascular imaging at one year. 
5.5.1. Jove_Khalessi_AVM Figures 1_16_17.pptx;  Figure 4 –angiograms – fade between images, sequentially, even with narrative
6. Conclusion (said by authors on camera)
6.1. Dr. Khalessi: conclusion wording as per Dr. Khalessi’s exact wording. Editor: Prefer to use take #3) 
Provided Media
5.1 – 5.5 - Jove_Khalessi_AVM Figures 1_16_17.pptx (revised file provided)
1.2: 

Jove_Khalessi_AVM_shotlist 1.2.1a.ppt

Shotlist 1.2.1b.avi

Shotlist 1.2.1c.avi

3.4

Pre embo angio R IC AP.avi

Pre embo angio R IC Lat.avi 

3.5

Embolization position 1.avi

3.7

Embo file 1.avi  

Embo file 2.avi 

Embo file 3.avi  

Embo file 4.avi

Embo file 5.avi  

final angio video 1.avi  

final angio video 2.avi  

4.8

Op video 1.MP4

4.9-4.10

Op video 2.MP4

4.11-4.12

Op video 3.MP4

Op video 4.MP4

4.13

Intraop angiogram_final.PPT

Please list the names of the video files associated with the narrative where SCOPE shots (microscopy) is used and nam
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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