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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. 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. Please upload all screen captured files to your project page. Videographer: Ultrasound screen shots need to be filmed w/ video camera
3. Which steps from the protocol section below are the most important for viewers to see? 
2.4., 5.5., 5.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.5.
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. Alexander Ziebart: This standardized model for hemorrhagic shock induction, guided by cerebral oximetry and extended hemodynamic monitoring, can be used to simulate a realistic clinical scenario [1]. 

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

1.2. Erik Hartmann: The main advantage of this model is its simple and highly-flexible design, which allows various levels of cardio-circulatory impairment to be easily selected [1].

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

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

1.3. Alexander Ziebart: This technique allows the evaluation of different therapy concepts of hemorrhagic shock, such as fluid resuscitation, coagulation, and catecholamine therapy [1]. 

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

1.4. Jens Kamuf: This technique provides insights into the different pathophysiological aspects of hemorrhagic shock and hemodynamic effects on cerebral regional oxygenation as assessed by near infrared spectroscopy [1].

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

1.5. Erik Hartmann: Inducing hemorrhagic shock has challenging fragile aspects and should be performed with caution, as hemodynamic instability can lead to sudden death [1]. 

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera



1.6. Jens Kamuf: Visualization of hemorrhagic shock can be critical, because the compensation mechanism of the animals can disguise hemodynamic instability for a long period of time [1].  

1.6.1. 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)

1.7. Procedures involving animal subjects have been approved by the State and Institutional Animal Care Committee (Landesuntersuchungsamt Rheinland-Pfalz, Koblenz, Germany).


Section - Protocol
2. Instrumentation
2.1. Before beginning covering inguinal area the procedure, apply ultrasound gel to the ultrasound probe [1] and cover the inguinal area of an anesthetized, approximately 28-kilogram, 2-3-month-old-pig, with a sterile, fenestrated drape [2-TXT].
2.1.1. MED: Talent covering inguinal area with drape TEXT: Anesthesia: fentanyl 4 micrograms/kilogram + propofol 3 milligrams/kilogram i.v.
2.1.2. WIDE: Talent applying gel
2.2. Scan the right femoral vessels with ultrasound [1], using the Doppler technique to distinguish between the artery and the vein [2].
2.2.1. CU: Probe being placed on thigh/vessels being scanned
2.2.2. SCREEN: To be provided by Authors: Artery and vein being visualized
2.3. Visualize the longitudinal axis of the right femoral artery and puncture the right femoral artery under ultrasound visualization [1] with the Seldinger needle under permanent aspiration with a 5-milliliter syringe [2].
2.3.1.  SCREEN: To be provided by Authors: Shot of longitudinal axis of right femoral artery, then femoral artery being punctured
2.3.2. CU: Blood/fluid being aspirated
2.4. Bright red pulsating blood confirms correct positioning of the aspired needle position [1]. 
2.4.1. CU: Shot of red pulsating blood in syringe
2.5. After disconnecting the syringe, insert the guidewire [1] and retract the Seldinger needle [2].
2.5.1. CU: Guidewire being inserted
2.5.2. CU: Needle being retracted
2.6. Visualize the right femoral vein before rotating the probe 90 degrees to switch to a longitudinal view of the vein [1]. 
2.6.1. SCREEN: To be provided by Authors: Axial shot of right femoral vein, then longitudinal view being obtained
2.7. Next, puncture the right femoral vein under ultrasound visualization with the Seldinger needle [1] under permanent aspiration with the 5-milliliter syringe [2].
2.7.1. SCREEN: To be provided by Authors: Femoral vein being punctured
2.7.2. CU: Dark red, non-pulsating venous blood being aspirated
2.8. A high oxygen level is indicative of arterial blood [1] and a low oxygen level is a sign of venous blood [2]. Video Editor: this information can be included as TEXT if 2.8.1. and 2.8.2. shot cannot be obtained
2.8.1. CU: Shot of high oxygen level readout 
2.8.2. CU: Shot of low oxygen level readout
2.9. After disconnecting the syringe, insert the guidewire [1] and retract the Seldinger needle [2].
2.9.1. CU: Guidewire being inserted
2.9.2. CU: Needle being retracted
2.10. Visualize both right vessels under ultrasound to control the correct wire position [1] and push a 2-millimeter arterial introducer sheath over the guidewire into the right artery [2] and the central venous line into the right femoral vein [3].
2.10.1. SCREEN: To be provided by Authors: Vessels and wire being visualized
2.10.2. CU: Sheath and central venous line being pushed over guidewire into artery and vein
2.10.3. SCREEN: use 2.10.2
2.11. Then aspirate all of the ports [1] and flush the ports with saline solution [2].
2.11.1. CU: Port being aspirated
2.11.2. CU: Port being flushed
3. Pulse Contour Cardiac Output (PiCCO) Measurement 
3.1. For a pulse contour cardiac output, or PiCCO (pico), measurement, insert the PiCCO catheter into the right arterial introducer sheath [1] and connect the catheter with the arterial wire of the PiCCO system [2] and the arterial transducer directly to the PiCCO port [3].
3.1.1. WIDE: Talent inserting catheter Videographer: More Talent than pig in shot
3.1.2. MED: Talent connecting catheter with wire
3.1.3. MED: Talent connecting transducer to port
3.2. Next, connect the venous measuring unit of the PICCO system with the RIGHT venous introducer sheath switch the three-way-stopcocks of both transducers open to the atmosphere to calibrate the systems to 0 according to the manufacturer’s instructions [1] [2].
3.2.1. [bookmark: _GoBack]CU: Measuring unit being connected with introducer sheath Moved from 3.3.1.
3.2.2. CU: Stopcock(s) being switched
3.3. Turn on the PiCCO system [1] … and confirm that a new patient is being measured [2].
3.3.1. MED: Talent turning on system, with monitor visible in frame a possible
3.3.2. SCREEN: To be provided by Authors: New patient measurement confirmation OR MED: Talent checking system for new patient measurement confirmation
3.4. To calibrate the continuous cardiac output measurement, click TD for thermodilution [1] and load 4-degree Celsius physiological saline solution into a 10-milliliter syringe [2].
3.4.1. MED: Talent clicking TD or SCREEN: To be provided by Authors: TD being clicked
3.4.2. MED: Talent loading saline into syringe
3.5. Click Start and quickly and steadily [1] inject 10 milliliters of the cold saline solution into the venous measuring unit [2].
3.5.1. SCREEN: To be provided by Authors: Start being clicked
3.5.2. CU: Saline being injected
3.6. Then wait until the measurement is complete and the system requests a repetition before repeating the procedure two more times [1].
3.6.1. SCREEN: To be provided by Authors: Measurement being completed/repetition being requested
4. Cerebral Regional Oxygenation Saturation 
4.1. For cerebral regional oxygenation monitoring, first stick two self-adherent, near-infrared spectroscopy sensors to the forehead of the pig [1] and connect the preamplifier to the monitor [2] and the color-coded sensor cable connectors to the preamplifier [3].
4.1.1. WIDE: Talent sticking sensors to pig forehead Videographer: More Talent than pig in shot
4.1.2. MED: Talent connecting preamplifier to monitor
4.1.3. MED: Talent connecting cable connectors to preamplifier
4.2. Close the preamp locking mechanism [1] and attach the sensors to the sensor cables [2].
4.2.1. MED: Talent closing locking mechanism
4.2.2. CU: Sensors being attached to cables
4.3. After switching on the monitor [1] … click New Patient, enter the study name, and click Done [2].
4.3.1. MED: Talent turning on monitor
4.3.2. SCREEN: To be provided by Authors: New Patient being clicked, then study name being entered, then Done being clicked
4.4. Check the incoming signal. When the signal is stable, click Baseline Menu and Set Baselines [1].
4.4.1. SCREEN: To be provided by Authors: Shot of incoming signal/stable incoming signal, then Baseline menu and Set Baselines being clicked Video Editor: please emphasize incoming signal when mentioned as necessary
4.5. If the baseline has already been entered, click Yes and Event Mark to confirm the new baseline [1].
4.5.1. SCREEN: To be provided by Authors: Shot of already entered baseline, then Yes and Event Mark being clicked
4.6. Then use the arrow buttons on the keyboard under Next Event to select the 3 Induction event followed by Select Event [1].
4.6.1. SCREEN: To be provided by Authors: 3 Induction being selected, then Select Event being clicked
5. Hemorrhagic Shock Induction
5.1. For hemorrhagic shock induction, connect the left arterial introducer sheath with a three-way stopcock [1] and equip one port of the three-way stopcock with a 50-milliliter syringe [2] and one with an empty infusion bottle [3].
5.1.1. WIDE: Talent connecting sheath to stopcock
5.1.2. CU: Syringe being attached to port
5.1.3. CU: Bottle being attached to port
5.2. Measure and document the exact hemodynamic parameters [1] and calculate 40% of the cardiac index and mean arterial pressure as hemodynamic targets [2].
5.2.1. CU: Shot of hemodynamic parameters or SCREEN: To be provided by Authors: Shot of hemodynamic parameters
5.2.2. LAB MEDIA: Figures 3A and 2B
5.3. Select the 93 Blood Loss event in the near-infrared spectroscopy system [1] and aspirate 50 milliliters of blood into the syringe [2].
5.3.1. SCREEN: To be provided by Authors: 93 Blood Loss being selected
5.3.2. CU: Blood being aspirated Reuse later as well.
5.4. Switch the three-way stopcock [1] and push the blood into the empty bottle [2].
5.4.1. CU: Stopcock being switched
5.4.2. CU: Blood being pushed into empty bottle 
5.5. Note the removed blood volume [1] and monitor the arterial blood pressure, cardiac index, and the cerebral regional oxygenation saturation closely [2].
5.5.1. CU: Shot of removed blood volume
5.5.2. SCREEN: To be provided by Authors: Shot of MAP, cardiac index, and crSO2 readouts OR MED-over the shoulder: Talent monitoring parameters
5.6.  Then select the 97 Hypotension event [1].
5.6.1. SCREEN: To be provided by Authors: Shot of target BP and cardiac index, then 97 Hypotension being selected Shot: 5.3.2
5.7. Erik Hartmann: Inducing hemorrhagic shock has challenging critical aspects and should be performed with caution, as hemodynamic instability can lead to sudden death [1]. 

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



Section – Results
6. Results: Representative Hemodynamic Parameter Evaluation During and After Hemorrhagic Shock 

6.1. With ongoing blood removal, cardio-circulatory decompensation [1], as monitored by a significant decrease in the cerebral regional oxygenation saturation [2], cardiac index [3], intrathoracic blood volume index [4], and global end-diastolic volume index occur [5].

6.1.1. LAB MEDIA: Figure 4 graph, Figure 3A, Figure 3D, Figure 3E
6.1.2. LAB MEDIA: Figure 4 graph, Figure 3A, Figure 3D, Figure 3E: JoVE Video Editor please emphasize Figure 4 graph
6.1.3. LAB MEDIA: Figure 4 graph, Figure 3A, Figure 3D, Figure 3E: JoVE Video Editor please emphasize Figure 3A
6.1.4. LAB MEDIA: Figure 4 graph, Figure 3A, Figure 3D, Figure 3E: JoVE Video Editor please emphasize Figure 3D
6.1.5. LAB MEDIA: Figure 4 graph, Figure 3A, Figure 3D, Figure 3E: JoVE Video Editor please emphasize Figure 3E

6.2. Furthermore, significant tachycardia [1] and a decrease in arterial blood pressure are common manifestations of hemorrhagic shock [2].

6.2.1. LAB MEDIA: Figure 2A and Figure 2B: JoVE Video Editor please emphasize Figure 2A
6.2.2. LAB MEDIA: Figure 2A and Figure 2B: JoVE Video Editor please emphasize Figure 2B

6.3. The stroke volume variation increases significantly [1], while extravascular lung water content [2] and systemic vascular resistance are usually unaffected [3].

6.3.1. LAB MEDIA: Figure 3B, Figure 3F, and Figure 3C: JoVE Video Editor please emphasize Figure 3B
6.3.2. LAB MEDIA: Figure 3B, Figure 3F, and Figure 3C: JoVE Video Editor please emphasize Figure 3F
6.3.3. LAB MEDIA: Figure 3B, Figure 3F, and Figure 3C: JoVE Video Editor please emphasize Figure 3C

6.4. After ending the blood withdrawal, the hemodynamic values [1] and cerebral regional oxygenation saturation typically remain at a critically low level [2].

6.4.1. LAB MEDIA: Figure 2B, Figure 2C, Figure 4 graph: JoVE Video Editor please emphasize 0.5 h data points in Figures 2B and 2C
6.4.2. LAB MEDIA: Figure 2B, Figure 2C, Figure 4 graph: JoVE Video Editor please emphasize data lines in Figure 4 graph after single dotted verticalline

6.5. The hemoglobin content and hematocrit do not directly decrease during hemorrhagic shock induction [1], but lactate levels rise [2] and the central venous oxygen saturation decreases [3].

6.5.1. LAB MEDIA: Figure 5A, Figure 5B, and Figure 5C: JoVE Video Editor please emphasize Figure 5A
6.5.2. LAB MEDIA: Figure 5A, Figure 5B, and Figure 5C: JoVE Video Editor please emphasize Figure 5C
6.5.3. LAB MEDIA: Figure 5A, Figure 5B, and Figure 5C: JoVE Video Editor please emphasize Figure 5B



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Alexander Ziebart: Hemorrhagic shock is a serious complication in severely injured patients that can lead to a life-threatening oxygen undersupply. A fast and effective therapy is required to avoid serious organ damage [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Erik Hartmann: This procedure can be expanded with hemodynamic therapy concepts, like fluid resuscitation or catecholamine administration, to investigate different methods for optimizing treatment [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Jens Kamuf: This new model paves the way for the evaluation of new therapy concepts of hemorrhagic shock, because it simulates a realistic scenario that is similar to clinical emergency situations [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Jens Kamuf: Working with human and animal blood can be hazardous. Always wear gloves, a face mask, and safety glasses to avoid infectious disease contamination [1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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