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Introduction to the Califia Perfusion Simulator1


The Califia Perfusion Simulator system can simulate a patient before, during and after CardioPulmonary Bypass (CPB) for open heart surgery or long-term support with ExtraCorporeal Membrane Oxygenation (ECMO). 
1.1 [bookmark: _Toc122607169][bookmark: _Toc125977404]Components of the Califia Perfusion Simulator

The three components of the Califia Perfusion Simulator, shown in Figure 1.1, are the Califia Patient Module (CPM), the Laptop Computer and the Touchscreen Monitor. Apply power to each component.
The CPM connects to the Laptop Computer using an ethernet cable. Two cables connect the Touchscreen Monitor to the laptop, an HDMI cable and a USB cable.
[bookmark: _Toc12360][bookmark: f11][bookmark: __x0001_][image: Diagram

Description automatically generated]
[bookmark: _Ref124167143][bookmark: _Toc125977405]Figure 1.1. Califia Perfusion Simulator Setup




The CPM hydraulic ports, ‎Figure 1.2, connect to either a Heart Lung Machine (HLM), in the case of CPB, or an ECMO system.
	CPM hydraulic ports
	Description

	Arterial
	Main delivery port into the CPM. It connects to the oxygenator outflow line.

	Venous
	The CPM’s drainage port. It connects to a venous reservoir in the case of CPB or directly to the pump’s inlet port in ECMO circuit configurations.

	Cardioplegia
	Secondary deliver port into the CPM. Used for Cardioplegia delivery during CPB or as a second delivery port in hybrid ECMO circuit configurations.

	Vent
	Secondary drainage port. During CPB, it can connect to the Left Ventricle Vent pump.

	Drain
	Tertiary drainage port. It is used to drain the CPM’s reservoir during the teardown process.

	Overflow
	It provides runoff should the CPM’s reservoir overfill.


[bookmark: _Toc18404][bookmark: _Toc125474591][bookmark: f12][bookmark: __x0001__1][image: ]
[bookmark: _Ref124167393][bookmark: _Toc125977406]Figure 1.2. CPM Hydraulic Ports



1.2 [bookmark: _Toc125977407]CPM connections for Cardiopulmonary Bypass (CPB)

Figure 1.3 illustrates connections from a simplified CPB circuit to the CPM. Table 1.1 summarizes these connections.
	HLM
	CPM

	Systemic blood pump
	Arterial

	Venous Reservoir
	Venous

	Cardioplegia delivery
	Cardioplegia

	LV Vent pump
	Vent


[bookmark: _Table_1.1_HLM][bookmark: _Ref124167591][bookmark: _Toc5690][bookmark: _Toc2339][bookmark: _Toc125474593][bookmark: _Toc125977408][bookmark: _Table_1.1._HLM_connections_to_CPM]Table 1.1 HLM connections to CPM

[bookmark: _Toc24323][bookmark: _Toc15727][bookmark: __x0001__2][bookmark: f13][bookmark: _Ref124167731][image: CPBsetup_simpler-V3]
[bookmark: _Toc125977409]Figure 1.3 CPB connections to CPM
Note - If the Vent port is not used, connect a ¼” tubing segment and clamp it.


[image: Clipboard with solid fill]
[bookmark: _Toc122607171]

1.3 [bookmark: _Toc125977410]CPM connections for ECMO

1.3.1 [bookmark: _Toc17346][bookmark: _Toc125977411][bookmark: _Ref124186273]VA ECMO  - Figure 1.4 illustrates connections between a VA ECMO circuit and the CPM.  Table 1.2 summarizes these connections.
	ECMO
	CPM
	NOTES

	Oxygenator output port
	Arterial
	

	ECMO Pump inlet
	Venous
	

	
	Cardioplegia
	Connect these together

	
	Vent
	


[bookmark: _Table_1.2_VA][bookmark: _Ref124186293][bookmark: _Toc13934][bookmark: _Toc1991][bookmark: _Toc125474596][bookmark: _Toc125977412]Table 1.2 VA ECMO connections to CPM
[bookmark: f14]
[image: ]
Figure 1.4 VA ECMO with CPM



1.3.2 [bookmark: _Toc125977413]VV ECMO --Figure 1.5, illustrates connections between a VV ECMO circuit and the CPM. Table 1.3 summarizes these connections.
	ECMO
	CPM
	NOTES

	Oxygenator output port
	Arterial
	

	ECMO Pump inlet
	Venous
	

	
	Cardioplegia
	Connect these together

	
	Vent
	


[bookmark: _Table_1.3_VV][bookmark: _Ref124186352][bookmark: _Toc29317][bookmark: _Toc4009][bookmark: _Table_1.3__VV_ECMO_connections_to_CPM][bookmark: _Toc125474598][bookmark: _Toc125977414]Table 1.3 VV ECMO connections to CPM

[bookmark: _Toc5114][bookmark: _Toc125474599][bookmark: __x0001__3][bookmark: f15][image: ]
[bookmark: _Toc125977415]Figure 1.5  VV ECMO with CPM



1.3.3 [bookmark: _Toc13413][bookmark: _Toc125977416]VAV ECMO -Figure 1.6 illustrates connections between a VAV ECMO circuit and the CPM. Table 1.4 summarizes these connections.
	ECMO
	CPM
	NOTES

	Delivery main branch
	Arterial
	

	ECMO Pump inlet
	Venous
	

	Delivery IJ branch
	Cardioplegia
	

	
	Vent
	Clamped tubing


[bookmark: _Table_1.4_VAV][bookmark: _Ref124186528][bookmark: _Toc29865][bookmark: _Table_1.4_VAV_ECMO_connections_with_CPM][bookmark: _Toc27564][bookmark: _Toc125474601][bookmark: _Toc125977417]Table 1.4 VAV ECMO connections with CPM

[bookmark: _Toc24624][bookmark: _Toc125474602][bookmark: f16][bookmark: __x0001__4][image: ]
[bookmark: _Toc125977418]Figure 1.6. VAV ECMO with CPM
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[bookmark: _Toc125977419]A brief tour of the Califia Simulator software
[bookmark: _Ref124188935][bookmark: _Toc24709][bookmark: __x0001__6]To launch the Califia Simulator software, double-click the Califia Simulator icon located in the laptop computer’s desktop. Refer to Figure 2.1.  
[bookmark: f21][image: Graphical user interface, application

Description automatically generated]
Figure 2.1. Califia Simulator desktop icon
[bookmark: _Toc3037][bookmark: _Toc125474604][bookmark: f22][bookmark: __x0001__7][image: ]
[bookmark: _Toc125977420]Figure 2.2. Califia Simulator Opening Screen


2.1 [bookmark: _Toc125977421]Modes of Simulation: SIM and CPM


Refer to ① in  Figure 2.2.
SIM 	this mode does not use the Califia Patient Module. All relevant equipment, Heart Lung Machine (HLM) in CPB or ECMO circuit in ECMO, is virtualized and made accessible in the software.
Califia Patient Module 	this mode uses the CPM and real life support equipment such as a HLM or ECMO circuit. If the Califia Simulator software detects the CPM present, this selection becomes available.

2.2 [bookmark: _Toc125977422]Modes of Operation: CPB and ECMO


Refer to ② in Figure 2.2
Select either CPB or ECMO to step into the selected simulation application. The next step is to select a clinical simulation scenario then press the Continue button on the lower right of the window.

2.3 [bookmark: _Toc125977423]Clinical Scenario files


Refer to ③ in  Figure 2.2.
Many of the buttons in the Clinical Scenarios section provide easy links to scenario files. For this Getting Started process, we will use one of the Standardized Patient scenarios.
For CPB, select the button labeled SP CPB Adult. 
For ECMO, select the button labeled SP VA ECMO Adult. 
Either of these simulation scenarios will configure the patient as an adult in need of either CPB or VA ECMO support respectively.



2.4 [bookmark: _Toc125977424]Instructor’s Panel


Figure 2.3 shows the Instructor’s Panel for CPB and ECMO side-by-side.
These panels have a similar layout. The CPB Instructor’s Panel shows its space divided into sections.
① refers to common numerical indicators and entry fields such as blood gas sampling values.
② is the scenario file and steps section.
③ shows the grouping of text fields.
④ displays a different top half based on the button selection.
[bookmark: _Toc26575][bookmark: _Toc125474609][bookmark: f23][bookmark: __x0001__8][image: ]
[bookmark: _Toc125977425]Figure 2.3  Instructor's Panels for CPB and ECMO respectively




2.5 [bookmark: _Toc125977426]Learner Screen


Figure 2.4 shows the Learner Screen for CPB and ECMO side-by-side.
As in the case of the Instructor’s Panels, these screens have a similar layout. Refer to the numbers in the image for the following descriptions
① displays the patient’s vital signs in the form of traces and numerically
② is an area used to display relevant medical device panels like inline blood gas analysers, heater-coolers and clotting timers.
③ is a blood sampling report. This is a floating panel that can be moved to different locations. There are other similar floating panels available for either CPB or ECMO.
④ refers to the gas blender elements: Sweep and Oxygenator FiO2.
⑤ is the bottom ribbon with access to panels and options such as Alarms and Media panels.
⑥ is shown in the ECMO learner screen and refers to the Ventilator settings area.
[bookmark: _Toc20637][bookmark: _Toc125474611][bookmark: f24][bookmark: __x0001__9][image: ]
[bookmark: _Toc125977427]Figure 2.4 Learner Screen for CPB and ECMO respectively




2.6 [bookmark: _Toc125977428]The Califia 3D ICU environment (ECMO only)


Figure 2.5 shows the 3D Intensive Care Unit (ICU), available for ECMO simulation. The learner can navigate the environment and interact with the medical devices in the space.
[bookmark: _Toc8012][bookmark: _Toc125474613][bookmark: f25][bookmark: __x0001__10][image: A screenshot of a video game

Description automatically generated with medium confidence]
[bookmark: _Ref124189464][bookmark: _Toc125977429]Figure 2.5 Califia 3D ICU (ECMO only)




3

[bookmark: _Toc125977430]Prepare the Califia Patient Module
3.1 [bookmark: _Toc125977431]Priming CPM


Prepare the CPM with tubing connections, refer to Figure 3.1
· The Arterial and Venous ports attach to ½” tubing.
· The Cardioplegia and Vent ports attach to ¼” tubing.
· Make each tubing segment at least 6” in length. Clamp all 4 tubings to avoid leaking water.
[bookmark: _Toc28044][bookmark: _Toc125474616][bookmark: __x0001__12][image: Tubing-pigtails with clamps-V3-2]
[bookmark: _Ref124189653][bookmark: _Toc125977432]Figure 3.1 CPM with tubing clamped
Power ON the CPM, wait about 30 seconds and select the Califia Patient Module simulation mode in the Opening Screen, then press Continue to step into either CPB or ECMO per your preference.


Refer to Figure 3.2 to prime the CPM.
① Use a pitcher to carefully pour about 2.5 Liters of water into the CPM’s reservoir.
· Notice patient’s vitals such as arterial pressure and central venous pressure increase in value; in essence, the vitals correspond to those of a living patient.
· [image: Warning with solid fill]Ensure all tubing is clamped to avoid any water leak
② Open the side door to align the silicon tubing in peristaltic pump’s raceway
[image: No Touch with solid fill]③ Do not operate peristaltic pump while adjusting tubing
④ Close peristaltic pump lid
⑤ Close side door
⑥ In the Instructor’s Panel » Califia Controls section, press the Pressurize button to operate the peristaltic pump and prime the CPM. After about 5 minutes of operation, press the Pressurizing button to stop the pump, the CPM should be primed.
[bookmark: _Toc2501][bookmark: _Toc125474617][bookmark: __x0001__13][image: ]
[bookmark: _Ref124189858][bookmark: _Toc125977433][image: Clipboard with solid fill]Figure 3.2. Priming CPMHigh flow rates at lower pressure are achieved with the CPM placed 18” to 20” above venous reservoir (CPB) or pump inlet (ECMO).

3.2 [bookmark: _Toc125977434]Return to the Opening Screen


If you wish to choose a different simulation scenario as instructed in one of the next two next sections, press the End Simulation button in the Instructor’s Panel to return to the Opening Screen.

[bookmark: __x0001__14]4

[bookmark: _Toc125977435]Let’s go on pump! – a CPB simulation
This chapter steps through a CPB simulation. You can follow along.
[image: Clock with solid fill]Approximately 60 minutes to complete this chapter.


4.1 [bookmark: _Toc125977436]SIM vs Califia Patient Module


Refer to Figure 4.1, ①.
	[image: ]
	Sections in this chapter headlined with this image refer to software-only simulation. No CPM or real pump is involved.

	[image: ]
	Sections in this chapter headlined with this image use a Heart Lung Machine connected to the CPM.





4.2 [bookmark: _Toc125977437]Use a Standardized Patient scenario


Select one of the three SP CPB scenarios available, Figure 4.1, ②:
· SP CPB Adult
· SP CPB Infant
· SP CPB Pediatric
Press Continue button, ③, to step into the simulation.
[bookmark: _Toc12733][bookmark: _Toc125474622][bookmark: __x0001__15][image: ]
[bookmark: _Ref124190248][bookmark: _Toc125977438]Figure 4.1. Opening Screen » CPB mode



4.3 [bookmark: _Toc125977439]Patient Demographics

Refer to Figure 4.2  review and change the following:
① Age
② HCT
③ Gender
④ Weight
⑤ Height
[bookmark: _Toc5541][bookmark: _Toc125474624][bookmark: __x0001__16][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977440]Figure 4.2. Patient demographics in Instructor's Panel



4.4 [bookmark: _Toc125977441]CVP Gain

In Instructor’s Panel, press the Calibration Panel button under Califia Controls to bring up the Califia Calibration Panel, Figure 4.3. Set CVP Gain as dictated in Table 4.1
	BSA (m2)
	CVP Gain

	< 1
	3.5

	Between 1 & 2
	3.0

	> 2
	2.5


[bookmark: _Table_4.1._BSA][bookmark: _Ref124348436][bookmark: _Toc19268][bookmark: _Toc30290][bookmark: _Toc125474626][bookmark: _Toc125977442][bookmark: _Table_4.1._BSA_vs_CVP_Gain]Table 4.1. BSA vs CVP Gain

[bookmark: _Toc19133][bookmark: _Toc125474627][bookmark: __x0001__17][image: Graphical user interface, text

Description automatically generated]
[bookmark: _Ref124360820][bookmark: _Toc125977443]Figure 4.3. Califia Calibration Panel > CVP Gain



4.5 [bookmark: _Toc125977444]CVP

Set CVP to 10 mmHg
[image: ]
Fill Califia’s Reservoir until CVP is 10 mmHg, ① in  Figure 4.4
[bookmark: _Toc125474629][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977445]Figure 4.4. Fill CPM with water to match target CVP



[image: ]
Refer to Figure 4.5, go to Instructor’s Panel » Califia Controls
① Enter 10 for Target CVP then press <Enter> 
② Volume in the virtual Califia’s Reservoir changes until CVP reaches 10, ③.
[bookmark: _Toc21357][bookmark: _Toc125474630][bookmark: __x0001__19][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977446]Figure 4.5. Set Target CVP in SIM mode




4.6 [bookmark: _Toc125977447]Arterial Pressure

Refer to Figure 4.6, in Instructor’s Panel » Cardiovascular Vars,
① Press Set Arterial Pressure button.
② Specify desired Systolic and Diastolic Arterial Pressures.
③ Press Target button.
④ It takes a few seconds to find values for LV Contractility and SVR. 
⑤ Press Save Step to save all changes to scenario file.
Close Model Settings panel once targetting is complete.
[bookmark: _Toc15677][bookmark: _Toc125474632][bookmark: __x0001__20][image: ]
[bookmark: _Toc125977448]Figure 4.6. Set Systolic and Diastolic Arterial Pressure



4.7 [bookmark: _4.7_Blood_Gases][bookmark: _Toc125977449]Blood Gases

Refer to Figure 4.7, go to Instructor’s Panel » Blood Chemistry.
① Press Calculate Desired Gases button
② Specify desired pO2, pCO2 and pH for arterial blood
③ Press Target button
④ It takes several minutes to find values for HCO3, Dead Space and Pulmonary Shunt Fraction, the last two parameters are in the Pulmonary Vars section.
⑤ Press Save Step to save all changes to scenario file.
Close Model Settings panel once targetting is complete.
[bookmark: _Toc29412][bookmark: F47][bookmark: _Toc125474634][bookmark: __x0001__22][image: ]
[bookmark: _Ref124362694][bookmark: _Toc125977450]Figure 4.7. Set Blood Gases



4.8 [bookmark: _4.8_Select_Delivery][bookmark: _Toc125977451]Select Delivery and Drainage Cannulas

Refer to Figure 4.8 to select Delivery (arterial) and Drainage (venous) Cannulas. In Instructor’s Panel » Califia Controls,
① Press Cannula Editor button.
②a In Cannula Editor, select a Delivery Cannula from drop-down list then press Apply button.
③a Cannula label and corresponding valve opening is shown.
②b Change to Drainage Cannula, select cannula from drop-down list then press Apply button.
③b Cannula label and corresponding valve opening is shown.
[image: Lights On with solid fill]Exit Cannula Editor
Pressure-Flow profiles for cannulas are modeled using respective electromechanical valves in CPM. The same performance profiles are also used in SIM mode.
[bookmark: _Toc27686][bookmark: f48][bookmark: _Toc125474636][bookmark: __x0001__23][image: ]
[bookmark: _Toc125977452]Figure 4.8. Cannula selection



4.9 [bookmark: _4.9_Set_Gas][bookmark: _Toc125977453]Set Gas Blender

Refer to Figure 4.9, gas blender is set in the learner screen.
① Bring up bottom ribbon and select Oxygenator Controls button
② Set Gas Sweep Rate
③ Set Oxygenator FiO2 by pressing green button then turning blue knob
[bookmark: _Toc19382][bookmark: F49][bookmark: _Toc125474638][bookmark: __x0001__24][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977454]Figure 4.9 Set Gas Blender



4.10 [bookmark: _4.10_Let’s_go][bookmark: _Toc125977455] Let’s go on pump!

[image: ]
Remove clamp on venous drainage line to drain patient while flowing using systemic pump.
Notice Arterial Pressure and CVP values decreasing as patient transitions support from native heart to heart lung machine, Figure 4.10.
[bookmark: _Toc19556][bookmark: f410][bookmark: _Toc125474640][bookmark: __x0001__25][image: A picture containing website

Description automatically generated]
[bookmark: _Toc125977456]Figure 4.10 Arterial and CVP decreasing




[image: ]
Prime virtual circuit, refer to Figure 4.11 
Bring up bottom ribbon
① Press Fluids Panel button
② Press HLM Controls button
In Fluids Panel
③a Select Crystalloid from Fluids drop-down menu
③b Enter 1000 mL of Volume
③c Light up the Priming button
③d Press Apply button
④ Notice Venous Reservoir fills up with this priming volume
[bookmark: _Toc23765][bookmark: _Toc125474641][bookmark: __x0001__26][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977457]Figure 4.11 Prime circuit using Fluids Panel



To go on bypass, refer to Figure 4.12,
① Gradually open Venous Occluder
② Start increasing systemic pump flow
Virtual systemic pump is a roller pump
③ Watch for arterial pressure waveform flattening though as flow is increased, mean pressure rises
[bookmark: _Toc30340][bookmark: _Toc125474642][bookmark: __x0001__27][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977458]Figure 4.12 Starting bypass (SIM)




4.11 [bookmark: _4.11_Give_Cardioplegia][bookmark: _Toc125977459]Give Cardioplegia
Refer to Figure 4.13, in Instructor’s Panel » Cardioplegia,
① Set slider to Ante (Antegrade Cardioplegia delivery)
② Close X Clamp
[bookmark: _Toc25647][bookmark: _Toc125474644][bookmark: __x0001__28][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977460]Figure 4.13 Prepare for Cardioplegia delivery



[image: ]
Flow into Cardioplegia port. As flow is registered in the simulation software, the heart ECG will step through various patterns until the heart is completely arrested, Figure 4.14
[bookmark: _Toc31107][bookmark: f414][bookmark: _Toc125474645][bookmark: __x0001__29][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977461]Figure 4.14 Heart ECG under Cardioplegia delivery



[image: ]
Refer to Figure 4.15:
① Close X Clamp in HLM Controls panel
② Increase Cardioplegia pump flow
③ Notice ECG pattern change
[bookmark: _Toc26760][bookmark: _Toc125474646][bookmark: __x0001__30][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977462]Figure 4.15. Heart ECG under Cardioplegia delivery (SIM)




4.12 [bookmark: _4.12_Event:_Cannula][bookmark: _Toc125977463]Event: Cannula malposition
Refer to Figure 4.16, in Instructor’s Panel » Califia Controls,
① Set Delivery Cannula (%) slider to about 25%
② Arterial line pressure increases
[bookmark: _Toc14895][bookmark: _Toc125474648][bookmark: __x0001__31][bookmark: _Ref124684818]cc[image: ]
[bookmark: _Toc125977464]Figure 4.16. Arterial Cannula set to 25% opened



[image: ]
[bookmark: __x0001__32][bookmark: _Ref124690234]Arterial line pressure should report a high value due to high resistance generated by the smaller arterial valve opening, Figure 4.17.
[bookmark: f417][bookmark: _Toc125474649][image: CPBsetup_simpler-v3-3]
[bookmark: _Toc125977465]Figure 4.17. High line pressure
Main pump type
Roller pump
High line pressure is expected until the pump’s speed is lowered.
Centrifugal pump
High line pressure should be experienced momentarily, flow rate slows down and pressure decreases accordingly.



[image: Clipboard with solid fill]

[image: ]
Due to the high resistance generated by the smaller arterial valve opening, the arterial line pressure displayed using the pressure panel is very high, Figure 4.18
Line pressure (post-Oxygenator): 168 mmHg
Pre-Oxygenator pressure: 178 mmHg
[bookmark: _Toc585][bookmark: _Toc125474650][bookmark: __x0001__33][image: ]
[bookmark: _Ref124690443][bookmark: _Toc125977466]Figure 4.18. High arterial line pressures (SIM)


Set Delivery Cannula (%) back to 100% once the event is resolved.

4.13 [bookmark: _4.13_Remove_Cross][bookmark: _Toc125977467]Remove Cross Clamp

[image: ]
Refer to Figure 4.19
① Open Cross Clamp in Instructor’s Panel » Cardioplegia
② Notice ECG pattern return to activity, ending in SR.
[bookmark: _Toc31939][bookmark: _Toc125474652][bookmark: __x0001__34][image: ]
[bookmark: _Ref124691997][bookmark: _Toc125977468]Figure 4.19. Open Cross Clamp



[image: ]
Refer to Figure 4.20
① Open Cross Clamp in HLM Controls panel
② Notice ECG pattern return to activity, ending in SR.

[bookmark: _Toc22407][bookmark: _Toc125474653][bookmark: __x0001__35][image: ]
[bookmark: _Ref124693179][bookmark: _Toc125977469]Figure 4.20. Open Cross Clamp (SIM)




4.14 [bookmark: _4.14_Come_off][bookmark: _Toc125977470]Come off pump!

[image: ]
Refer to Figure 4.21
Start weaning by partially occluding venous drain and filling patient.
① Notice patient’s heart starts to eject and venous pressure increases
Come-off systemic pump as patient’s arterial pressure returns to normal and CVP meets target value.
② Heart has taken over full body perfusion and CVP is normal value
[bookmark: _Toc10429][bookmark: _Toc125474655][bookmark: __x0001__36][image: ]
[bookmark: _Ref124695957][bookmark: _Toc125977471]Figure 4.21  Wean off pump



[image: ]
Refer to Figure 4.22.
① Start weaning by partially occluding venous drain and filling patient.
② Notice patient’s heart starts to eject and venous pressure increases
③ Come-off systemic pump as patient’s arterial pressure returns to normal and CVP meets target value.
④ Heart has taken over full body perfusion and CVP is normal value
[bookmark: _Toc28485][bookmark: _Toc125474656][bookmark: __x0001__37][image: Graphical user interface

Description automatically generated]
[bookmark: _Ref124696372][bookmark: _Toc125977472]Figure 4.22. Wean off pump (SIM)




4.15 [bookmark: _4.15_Return_to][bookmark: _Toc125977473]Return to Opening Screen
Refer to Figure 4.23, press End Simulation button, confirm request to return to Opening Screen.
[bookmark: _Toc23478][bookmark: _Toc125474658][bookmark: __x0001__38][image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Toc125977474]Figure 4.23. End Simulation



4.16 [bookmark: _Toc125977475]Create a CPB Simulation Scenario File
In this section, we will repeat the CPB case presented in this chapter however we will save all stages into a scenario file.
4.16.1 [bookmark: _Toc125977476] Access Scenario Editor -
Refer to Figure 4.24, Press MENU button, ①, followed by Scenario Editor button, ②.
[bookmark: _Toc13687][bookmark: _Toc125474661][bookmark: __x0001__39][image: ]
[bookmark: _Ref124705276][bookmark: _Toc125977477]Figure 4.24. Access MENU in Opening Screen then Scenario Editor



4.16.2 [bookmark: _Toc125977478]Save Scenario File -
Refer to Figure 4.25, in Scenario Editor,
① Press File menu selection
② Select Save As….
③ Enter a new scenario file name such as Getting Started – CPB Scenario
This name is used to create a folder which will host the scenario file and ventilator.ini file
[Optional] – the Button Selector defaults to Other however a different button can be programmed to be associated with the new scenario file
④ Press the Create button to complete the new scenario file creation
Notice the Scenario Editor title reflects the new folder location and file name
⑤ Once new scenario file and folder created, return to File menu and press Close
Press Close button to close the MENU bar, this step is not shown.
[bookmark: _Toc28030][bookmark: _Toc125474663][bookmark: __x0001__40][image: ]
[bookmark: _Ref124706279][bookmark: _Toc125977479]Figure 4.25. Save As... in Scenario Editor



4.16.3 [bookmark: _Toc125977480]New scenario file in Opening Screen - 
Refer to Figure 4.26, Opening Screen
① Location of Scenario File points to the newly created Scenario File
② The selected button is Other as specified in the Save As… dialog
③ Press Continue button to load new scenario file
[bookmark: _Toc6835][bookmark: _Toc125474665][bookmark: __x0001__41][image: ]
[bookmark: _Ref124707345][bookmark: _Toc125977481]Figure 4.26. Opening Screen - New Scenario File



4.16.4 [bookmark: _Toc125977482]Scenario File Step 2: Select cannulas - 
The original scenario file was saved with patient’s blood gases configured as desired, Section 4.7. [Blood Gases]
Next is to select cannulas. Follow these steps in Instructor’s Panel, refer to Figure 4.27
① Press Create New Step
② Step #2 is added to scenario table; type Select cannulas for Scenario Step then press <Enter> on keyboard or click away with the mouse
  3  Follow steps in Section 4.8 to select cannulas
④ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑤ In the Confirm Scenario File write dialog, select both Drainage Cannula and Delivery Cannula 1
Hold <Ctrl> key to select multiple entries
⑥ Press Confirm button to save step changes to scenario file
[bookmark: _Toc28293][bookmark: _Toc125474667][bookmark: __x0001__42][image: ]
[bookmark: _Ref124710263][bookmark: _Toc125977483]Figure 4.27. Step 2 edits



4.16.5 [bookmark: _Toc125977484]Scenario File Step 3: Go on pump - 
Follow these steps, refer to Figure 4.28
① Press Create New Step
② Type Let’s go on pump for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Add following note in Skills field: Set gas blender and go on pump
④ Add following in Surgical Events: Go on pump
This is displayed along the top of the Learner Screen
  5  Follow steps in Section 4.9 to set gas blender and Section 4.10 to go on pump
⑥ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑦ In the Confirm Scenario File write dialog, select both Skills and Surgical Events
Hold <Ctrl> key to select multiple entries
⑧ Press Confirm button to save step changes to scenario file
[bookmark: _Toc27114][bookmark: _Toc125474669][bookmark: __x0001__43][image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Ref124711648][bookmark: _Toc125977485]Figure 4.28 Step 3 edits



4.16.6 [bookmark: _Toc125977486]Scenario File Step 4: Give Cardioplegia - 
Follow these steps, refer to Figure 4.29
① Press Create New Step
② Type Give Cardioplegia for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Remove existing note in Skills field
④ Add following in Surgical Events: Give Cardioplegia
This is displayed along the top of the Learner Screen
  5  Follow steps in Section 4.11 to deliver cardioplegia
⑥ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑦ In the Confirm Scenario File write dialog, select both Cross Clamp and CP Delivery
Hold <Ctrl> key to select multiple entries
⑧ Press Confirm button to save step changes to scenario file
[bookmark: _Toc6737][bookmark: __x0001__44][bookmark: _Toc125474671][image: ]
[bookmark: _Ref124712093][bookmark: _Toc125977487]Figure 4.29 Step 4 edits



4.16.7 [bookmark: _Toc125977488]Scenario File Step 5: Event: Cannula malposition - 
Follow these steps, refer to Figure 4.30
① Press Create New Step
② Type Event – Cannula malposition for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Remove existing note in Surgical Events field
  4  Follow steps in Section 4.12 for Event: Cannula malposition
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select both Delivery Cannula 1 (%) and Surgical Events
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc17117][bookmark: __x0001__45][image: ]
[bookmark: _Toc125977489]
Figure 4.30 Step 5 edits


4.16.8 [bookmark: _Toc125977490]Scenario File Step 6: Open Cross Clamp
Follow these steps, refer to Figure 4.31
① Press Create New Step
② Type Open Cross Clamp for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Add following note in Skills field: Return Delivery Cannula to 100% and open cross clamp
  4  Follow steps in Section 4.13 to Open Cross Clamp
Also, set Delivery Cannula (%) to 100% since cannula malposition event has been fixed
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select Cross Clamp, Delivery Cannula 1 (%) and Skills
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc31955][bookmark: _Toc125474674][bookmark: __x0001__46][image: ]
[bookmark: _Ref124714166][bookmark: _Toc125977491]Figure 4.31. Step 6 edits



4.16.9 [bookmark: _Toc125977492]Scenario File Step 7: Come off pump - 
Follow these steps, refer to Figure 4.32
① Press Create New Step
② Type Come off pump for Scenario Step then press <Enter> on keyboard or click away with the mouse
[bookmark: _Ref124714193]③ Remove existing note in Skills field
  4  Follow steps in Section 4.14 to come off pump
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select Skills
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc28705][bookmark: __x0001__47][image: ]
Figure 4.32 Step 7 edits
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[bookmark: _Toc125474676][bookmark: _Toc125563352][bookmark: _Toc125977493]5

[bookmark: _Toc125977494]Let’s go on ECMO! – an ECMO simulation
This chapter steps through an ECMO simulation. You can follow along.[image: Clock with solid fill]Approximately 60 minutes to complete this chapter.



5.1 [bookmark: _Toc125977495]SIM vs Califia Patient Module


Refer to Figure 5.1 , ①.
	[image: ]
	Sections in this chapter headlined with this image refer to software-only simulation. No CPM or real pump is involved.

	[image: ]
	Sections in this chapter headlined with this image use an ECMO system connected to the CPM.





5.2 [bookmark: _Toc125977496]Use a Standardized Patient scenario

Select one of the six SP ECMO scenarios available, Figure 5.1, ②:
· SP VA ECMO Adult
· SP VA ECMO Infant
· SP VA ECMO Pediatric 
· SP VV ECMO Adult
· SP VV ECMO Infant
· SP VV ECMO Pediatric
Press Continue button, ③, to step into the simulation.
[bookmark: _Toc15566][bookmark: f51][bookmark: __x0001__49][image: Graphical user interface

Description automatically generated]
Figure 5.1. Opening Screen "ECMO mode




5.3 [bookmark: _Toc125977497]Patient Demographics

Refer to Figure 5.2, review and change the following:
① Age
② HCT
③ Gender
④ Weight
⑤ Height
[bookmark: _Toc20996][bookmark: _Toc125474681][bookmark: __x0001__50][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977498]Figure 5.2. Patient demographics in Instructor's Panel




[bookmark: _5.4_CVP_Gain]

5.4 [bookmark: _Toc125977499]CVP Gain

In Instructor’s Panel, press the Calibration Panel button under Califia Controls to bring up the Califia Calibration Panel, Figure5.3. Set CVP Gain as dictated in Table 5.1
	BSA (m2)
	CVP Gain

	< 1
	3.5

	Between 1 & 2
	3.0

	> 2
	2.5


[bookmark: _Table_5.1._BSA][bookmark: _Toc125977500]Table 5.1. BSA vs CVP Gain
[bookmark: __x0001__51]
[bookmark: _Toc125474683][bookmark: _Toc125563360][image: Graphical user interface, text

Description automatically generated]
[bookmark: _Toc125977501]Figure 5.3. Califia Calibration Panel > CVP Gain







5.5 [bookmark: _Toc125977502]CVP

Set CVP to 10 mmHg
[image: ]
Fill Califia’s Reservoir until CVP is 10 mmHg, ① in Figure 5.4
[bookmark: _Toc125474685][bookmark: __x0001__52][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977503]Figure 5.4. Fill CPM with water to match target CVP



[image: ]
Refer to Figure 5.5, go to Instructor’s Panel » Califia Controls
① Enter 10 for Target CVP then press <Enter> 
② Volume in the virtual Califia’s Reservoir changes until CVP reaches 10, ③.
[bookmark: _Toc125474686][bookmark: __x0001__53][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977504]Figure 5.5. Set Target CVP in SIM mode


5.6 [bookmark: _Toc125977505]Arterial Pressure

Refer to Figure 5.6, in Instructor’s Panel » Cardiovascular Vars,
① Press Set Arterial Pressure button.
② Specify desired Systolic and Diastolic Arterial Pressures.
③ Press Target button.
④ It takes a few seconds to find values for LV Contractility and SVR. 
⑤ Press Save Step to save all changes to scenario file.
Close Model Settings panel once targetting is complete.
[bookmark: _Toc125474688][bookmark: __x0001__54][image: ]
[bookmark: _Toc125977506]Figure 5.6. Set Systolic and Diastolic Arterial Pressure








5.7 [bookmark: _Toc125977507]Ventilator Settings

While referring to Figure 5.7 , select Ventilator button in Instructor’s Panel and set values for:
① Rate
② FiO2
③ PIP
④ PEEP
[bookmark: __x0001__55][bookmark: _Toc125474690][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977508]Figure 5.7. Ventilator settings







5.8 [bookmark: _Toc125977509]Blood Gases

Refer to Figure 5.8, go to Instructor’s Panel » Blood Chemistry.
① Press Calculate Desired Gases button
② Specify desired pO2, pCO2 and pH for arterial blood
③ Press Target button
④ It takes several minutes to find values for HCO3, Dead Space and Pulmonary Shunt Fraction, the last two parameters are in the Pulmonary Vars section.
⑤ Press Save Step to save all changes to scenario file.
Close Model Settings panel once targetting is complete.
[bookmark: __x0001__56][bookmark: _Toc125474692][image: ]
[bookmark: _Toc125977510]
Figure ‎5.8. Set Blood Gases





5.9 [bookmark: _Toc125977511]Select Delivery and Drainage Cannulas

Refer to Figure 5.9  to select Delivery (arterial) and Drainage (venous) Cannulas. In Instructor’s Panel » Califia Controls,
① Press Cannula Editor button.
②a In Cannula Editor, select a Delivery Cannula from drop-down list then press Apply button.
③a Cannula label and corresponding valve opening is shown.
②b Change to Drainage Cannula, select cannula from drop-down list then press Apply button.
③b Cannula label and corresponding valve opening is shown.
[image: Lights On with solid fill]Exit Cannula Editor
Pressure-Flow profiles for cannulas are modeled using respective electromechanical valves in CPM. The same performance profiles are also used in SIM mode.
[bookmark: _Toc125474694][bookmark: __x0001__57][image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Toc125474695][bookmark: _Toc125977512]Figure 5.9 . Cannula selection




5.10 [bookmark: _Toc125977513]Set Gas Blender

Refer to Figure 5.10, gas blender is set in the learner screen.
① Bring up bottom ribbon and select Oxygenator Controls button
② Set Gas Sweep Rate
③ Set Oxygenator FiO2 by pressing green button then turning blue knob
[bookmark: _Toc125474697][bookmark: __x0001__58][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125474698][bookmark: _Toc125977514]Figure 5.10. Set Gas Blender







5.11 [bookmark: _Toc125977515]Let’s go on pump!

[image: ]
Remove clamp on venous drainage line to drain patient while flowing using systemic pump.
Notice Arterial Pressure and CVP values decreasing as patient transitions support from native heart to heart lung machine, Figure 5.11.
[bookmark: __x0001__59][bookmark: _Toc125474700][image: A picture containing website

Description automatically generated]
[bookmark: _Toc125977516]
Figure 5.11. Arterial and CVP decreasing

[image: ]
Prime virtual circuit, refer to Figure 5.12
Bring up bottom ribbon
① Press Fluids Panel button
② Press HLM Controls button
In Fluids Panel
③a Select Crystalloid from Fluids drop-down menu
③b Enter 1000 mL of Volume
③c Light up the Priming button
③d Press Apply button
④ Notice Venous Reservoir fills up with this priming volume
[bookmark: __x0001__60][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977517]Figure 5.12. Prime circuit using Fluids Panel



  	To go on bypass, refer to Figure 5.13
② Start increasing systemic pump flow
Virtual systemic pump is a roller pump
③ Watch for arterial pressure waveform flattening though as flow is increased, mean pressure rises
[bookmark: _Toc125474701][bookmark: __x0001__61][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977518]Figure 5.13. Starting bypass (SIM)


5.12 [bookmark: _Toc125977519]Give Cardioplegia
Refer to Figure 5.14 , in Instructor’s Panel » Cardioplegia,
① Set slider to Ante (Antegrade Cardioplegia delivery)
② Close X Clamp
[bookmark: __x0001__62][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977520]
Figure 5.14. Prepare for Cardioplegia delivery




[image: ]
Flow into Cardioplegia port. As flow is registered in the simulation software, the heart ECG will step through various patterns until the heart is completely arrested, Figure 5.15
[bookmark: _Toc125474703][bookmark: __x0001__63][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977521]Figure 5.15 Heart ECG under Cardioplegia delivery



[image: ]
Refer to Figure 5.16
① Close X Clamp in HLM Controls panel
② Increase Cardioplegia pump flow
③ Notice ECG pattern change
[bookmark: _Toc125474704][bookmark: __x0001__64][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977522]Figure 5.16. Heart ECG under Cardioplegia delivery (SIM)


5.13 [bookmark: _Toc125977523]Event: Cannula malposition
Refer to Figure 5.17, in Instructor’s Panel » Califia Controls,
① Set Delivery Cannula (%) slider to about 25%
② Arterial line pressure increases
[bookmark: _Toc125474706][bookmark: __x0001__65][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125977524]Figure 5.17. Arterial Cannula set to 25% opened



[image: ]
Arterial line pressure should report a high value due to high resistance generated by the smaller arterial valve opening, Figure 5.18
[JN] – need line manometer photo
[bookmark: _Toc125474707][bookmark: __x0001__66][image: ]
[bookmark: _Toc125977525]Figure 5.18. Line pressure increase (line manometer photo)



[image: ]
Due to the high resistance generated by the smaller arterial valve opening, the arterial line pressure displayed using the pressure panel is very high,Figure 5.19
Line pressure (post-Oxygenator): 168 mmHg
Pre-Oxygenator pressure: 178 mmHg
[bookmark: _Toc125474708][bookmark: __x0001__67][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977526]Figure 5.19. High arterial line pressures (SIM)

Set Delivery Cannula (%) back to 100% once the event is resolved.

5.14 [bookmark: _Toc125977527]Remove Cross Clamp

[image: ]
Refer to Figure 5.20
① Open Cross Clamp in Instructor’s Panel » Cardioplegia
② Notice ECG pattern return to activity, ending in SR.
[bookmark: _Toc125474710][bookmark: __x0001__68][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977528]Figure 5.20. Open Cross Clamp




[image: ]
Refer to Figure 5.21
① Open Cross Clamp in HLM Controls panel
② Notice ECG pattern return to activity, ending in SR.
[bookmark: _Toc125474711][bookmark: __x0001__69][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977529]Figure 5.21. Open Cross Clamp (SIM)



5.15 [bookmark: _Toc125977530]Come off pump!

[image: ]
Refer to Figure 5.22
Start weaning by partially occluding venous drain and filling patient.
① Notice patient’s heart starts to eject and venous pressure increases
Come-off systemic pump as patient’s arterial pressure returns to normal and CVP meets target value.
② Heart has taken over full body perfusion and CVP is normal value
[bookmark: _Toc125474713][bookmark: __x0001__70][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977531]
Figure 5.22. Wean off pump




[image: ]
Refer to Figure 5.23
① Start weaning by partially occluding venous drain and filling patient.
② Notice patient’s heart starts to eject and venous pressure increases
③ Come-off systemic pump as patient’s arterial pressure returns to normal and CVP meets target value.
④ Heart has taken over full body perfusion and CVP is normal value
[bookmark: _Toc125474714][bookmark: _Toc125563392][bookmark: __x0001__71][image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125977532]Figure 5.23. Wean off pump (SIM)



5.16 [bookmark: _Toc125977533]Return to Opening Screen
Refer to Figure 5.24, press End Simulation button, confirm request to return to Opening Screen.
[bookmark: _Toc125474716][bookmark: _Toc125563395][bookmark: __x0001__72][image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Toc125977534]Figure 5.24. End Simulation











5.17 [bookmark: _Toc125977535]Create a CPB Simulation Scenario File
In this section, we will repeat the CPB case presented in this chapter however we will save all stages into a scenario file.
[bookmark: _Toc125977536]5.18 Access Scenario Editor
Refer to Figure 5.25, Press MENU button, ①, followed by Scenario Editor button, ②.
[bookmark: _Toc125474719][bookmark: _Toc125563399][bookmark: __x0001__73][image: ]
[bookmark: _Toc125977537]Figure 5.25. Access MENU in Opening Screen then Scenario Editor



[bookmark: _Toc125977538]5.19 Save Scenario File
Refer to Figure 5.26, in Scenario Editor,
① Press File menu selection
② Select Save As….
③ Enter a new scenario file name such as Getting Started – CPB Scenario
This name is used to create a folder which will host the scenario file and ventilator.ini file
[Optional] – the Button Selector defaults to Other however a different button can be programmed to be associated with the new scenario file
④ Press the Create button to complete the new scenario file creation
Notice the Scenario Editor title reflects the new folder location and file name
⑤ Once new scenario file and folder created, return to File menu and press Close
Press Close button to close the MENU bar, this step is not shown.
[bookmark: _Toc125474721][bookmark: _Toc125563402][bookmark: __x0001__74][image: Graphical user interface, application, table, Excel

Description automatically generated]
[bookmark: _Toc125977539]Figure 5.26. Save As... in Scenario Editor



[bookmark: _Toc125977540]5.20 New scenario file in Opening Screen
Refer to Figure 5.27, Opening Screen
① Location of Scenario File points to the newly created Scenario File
② The selected button is Other as specified in the Save As… dialog
③ Press Continue button to load new scenario file
[bookmark: _Toc125474723][bookmark: _Toc125563404][bookmark: __x0001__75][image: ]
[bookmark: _Toc125977541]Figure 5.27. Opening Screen - New Scenario File
	





[bookmark: _Toc125977542]5.21 Scenario File Step 2: Select cannulas
The original scenario file was saved with patient’s blood gases configured as desired, section X.X. [Blood Gases in p. 25]
Next is to select cannulas. Follow these steps in Instructor’s Panel, refer to Figure 5.28
① Press Create New Step
② Step #2 is added to scenario table; type Select cannulas for Scenario Step then press <Enter> on keyboard or click away with the mouse
3 Follow steps in Section X.X to select cannulas
④ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑤ In the Confirm Scenario File write dialog, select both Drainage Cannula and Delivery Cannula 1
Hold <Ctrl> key to select multiple entries
⑥ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474725][bookmark: _Toc125563407][bookmark: __x0001__76][image: A picture containing text

Description automatically generated]
[bookmark: _Toc125977543]Figure 5.28. Step 2 edits

[bookmark: _Toc125977544]5.22 Scenario File Step 3: Go on pump
Follow these steps, refer to Figure 5.29
① Press Create New Step
② Type Let’s go on pump for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Add following note in Skills field: Set gas blender and go on pump
④ Add following in Surgical Events: Go on pump
This is displayed along the top of the Learner Screen
5 Follow steps in Section X.X to set gas blender and Section X.X go on pump
⑥ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑦ In the Confirm Scenario File write dialog, select both Skills and Surgical Events
Hold <Ctrl> key to select multiple entries
⑧ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474727][bookmark: _Toc125563410][bookmark: __x0001__77][image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Toc125977545]Figure 5.29. Step 3 edits

[bookmark: _Toc125977546]5.23 Scenario File Step 4: Give Cardioplegia
Follow these steps, refer to Figure 5.30
① Press Create New Step
② Type Give Cardioplegia for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Add following note in Skills field: Set gas blender and go on pump
④ Add following in Surgical Events: Give Cardioplegia
This is displayed along the top of the Learner Screen
5 Follow steps in Section X.X to deliver cardioplegia
⑥ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑦ In the Confirm Scenario File write dialog, select both Skills and Surgical Events
Hold <Ctrl> key to select multiple entries
⑧ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474729][bookmark: _Toc125563413][bookmark: __x0001__78][image: A picture containing Word

Description automatically generated]
[bookmark: _Toc125977547]Figure 5.30. Step 4 edits

[bookmark: _Toc125977548]5.24 Scenario File Step 5: Event: Cannula malposition
Follow these steps, refer to Figure 5.31
① Press Create New Step
② Type Event – Cannula malposition for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Remove existing note in Surgical Events field
4 Follow steps in Section X.X for Event: Cannula malposition
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select both Delivery Cannula 1 (%) and Surgical Events
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474731][bookmark: _Toc125563416][bookmark: __x0001__79][image: ]
[bookmark: _Toc125977549]Figure 5.31. Step 5 edits



[bookmark: _Toc125977550]5.25 Scenario File Step 6: Open Cross Clamp
Follow these steps, refer to Figure 5.32
① Press Create New Step
② Type Open Cross Clamp for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Add following note in Skills field: Return Delivery Cannula to 100% and open cross clamp
4 Follow steps in Section X.X to Open Cross Clamp
Also, set Delivery Cannula (%) to 100% since cannula malposition event has been fixed
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select Cross Clamp, Delivery Cannula 1 (%) and Skills
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474733][bookmark: _Toc125563419][bookmark: __x0001__80][image: ]
[bookmark: _Toc125977551]Figure 5.32. Step 6 edits

[bookmark: _Toc125977552]5.26 Scenario File Step 7: Come off pump
Follow these steps, refer to Figure 5.33
① Press Create New Step
② Type Come off pump for Scenario Step then press <Enter> on keyboard or click away with the mouse
③ Remove existing note in Skills field
4 Follow steps in Section X.X to come off pump
⑤ Press Save Step** button
** refers to the step having been modified and needs to be saved
⑥ In the Confirm Scenario File write dialog, select Skills
Hold <Ctrl> key to select multiple entries
⑦ Press Confirm button to save step changes to scenario file
[bookmark: _Toc125474735][bookmark: _Toc125563422][bookmark: __x0001__81][image: ]
[bookmark: _Toc125977553]Figure 5.33. Step 7 edits




Working on icons for document in process. 

	Icon
	Description
	Icon
	Image

	[image: Clipboard with solid fill]
	Help / Note

	[image: Clipboard with solid fill]
	

	[image: Warning with solid fill]
	Warning
	[image: Warning with solid fill]
	

	[image: No Touch with solid fill]
	Warning / Alert
	[image: No Touch with solid fill]
	

	[image: Clock with solid fill]
	Time / Duration
	[image: Clock with solid fill]
	






image2.png
3




image3.png
Califia Patient Module Laptop Computer Touchscreen Monitor

174" quick
ducomects

Ethernet

112" quick
disconnects

{not inciuded)




image4.png




image5.png
Cardiopulmonary Bypass (CPB)

Reservoir exchanger

Pump Root vent LV vent
suction

Oxygenator & —
heat exchanger

Cardioplegia

Source: www.biomedsimulation.com
Copyright © Biomed Simulation, Inc. All Rights Reserved.




image6.png




image7.svg
       


image8.png
VA-ECMO (Venoarterial extracorporeal membrane oxygenation)

Left Femoral
Artery

Right Femoral
Vein

Oxygenator

Source: www.biomedsimulation.com
Copyright © Biomed Simulation, Inc. All Rights Reserved.





image9.png
V'V ECMO (Venovenous extracorporeal membrane oxygenation)

Right Femoral
Vein

Centrifugal
Pump

Oxygenator

Source: www.biomedsimulation.com
Copyright © Biomed Simulation, Inc. All Rights Reserved.




image10.png
VAV ECMO (Veno Arterio Venous)

Right 13

o

Oxygenator

Right Femoral Left Femoral
Vein Artery

Centrifugal
Pump

Source: www.biomedsimulation.com
Copyright © Biomed Simulation, Inc. All Rights Reserved.




image11.png
Double click this

l % icon to launch

Califia Simulator

Bring Life to Simulation

@ o 5 om wan §




image12.png
FR CALIFIA SIMULATOR ®

(=i

=

VAECMO Adulk
— L= )
-

finical Scenarios for ECMO ——————————

o=
=

g Location o Vet il
] (cermoreeosbontSimutto le\canain ECHONVA ECWOSP Vi ECMO Adut Ve

© Copyriznt 2011-2023 - Bomed Simultion Ine. Al ights Reserved Pacent Pending biomedsimulation.com




image13.png
Instructor's Panel

CPB Instructor's Panel

e oo
g fadel | Cardiac Output | Cardiac Index & ~ 0 an
ol aa] | T P i -
[ e E
- e
= pcoal 57 wh TotlBlocd | e '3 ’
W =

oo o]
Pump Flow  Verosfeun| 0 |

[o] e

opme TR R %R A&
e cup s
| ——

)

gty g T G BT
| =] e =l st ey | s
[Lcamimain v ]
@ | pulmonary vars.
B rimwes .
L S St e Califia Controls (SIM)

==

| Monitors/Labs |
e e (— fB.CALlFlA EcMo

| colifia cantros 518 S ——

o oo atata B CALIFIACPEB





image14.png
SICU POD 1 Pre VA ECMO.

19:51:49 08-Jan-2023

[NSUNRON DY DA P PO P P

20:01:44_08 Jan 2023 Intracp ProCPB_

PN Niary =

Y 74/42 |
N 52, B
w 14/6 | P -

"N NANANNANANANNE= NN VN
- 4 [ -

10 |ow

37 0

ECMO

T T

CPB 37

Derived paranters
ol





image15.jpeg
.
Step 1 - SICU POD 1 Pre VA ECMO [@)
p ACALRIA
(I





image16.png
VHITYD |





image17.png
A




image18.svg
  


image19.png




image20.svg
      


image21.png
Priming





image22.png




image23.svg
       


image24.png
siMm




image25.png
Patient Module




image26.png
cizZimi=

FR CALIFIA SIMULATOR

ECMO

—————————  Clinical Scenarios for CPB

¥ ! m!
5P CPB Adult

0= B T
L L

Location of Ventilator File

ﬂ [ ci\Users\Califiasim_admin\De: \CPB\SP CPB

@ Coyright 2011-2022 - Bomed Simulacin . All ights Reserved Patens Pending biomedsimulation.com





image27.png
PR instructors Panel

Cardiac Output | Cardic Index

i

Scomioie 5 Co it 1282 0550 [

3 161

(= K
Dubis_+

o s

otal Hlood
Volume

sugial
e

. FACALIFIA P8

Instructor's Panel

Califia Controls (SIM)





image28.png
PR Califis Calibration Panel

Calibrate
None-

Level-
Pressure-

Temperature-

califia

Enter CVP
Gain value

Califia Sensory
Override





image29.png
Pour water

CPB Instructor's Pane

sl i | 2o o -
o o) ] 2n ] s -
i Pl B | S §F

Pump Flow| Neeatmn o] 73] A





image30.png
PR instructors Panel

Instructor's Panel

ol | S0 orsinage Canota (. vems
o 48] SR
- [#s] |

Pump Flow VTW(:: Delvery Cannula (%) Arteral

T oo

L .
e [ N ——
= [ ] = | = [ v

i}
T =y

i

[ — — _ PRCALIFIACPE





image31.png
ou 75
tna weox e |
2 Sinulation o [ss)

o]
sumpintes| o]

Pump Flow e

0

+

sois | SV02 Cardiovascular Variables

el

- Blood Chemisy.
| Cordiovasulr Vars
Pulmanary vars
i s Ventitor
Cantopleia

o MonitorsLabs

. PACALIFIACPE

ol Contrta 51

=3
0

Intraop Pre

14/6

PN N N N S N N S N N N

Pl e D A AU >l

CPB

(1}

ACT Plus

12
46

End Tidsl
pCO:

PATIENT SAMPLE REPORT

Status : ACCEPTED
01/09/2023  22:32:46
sample Typ

ignt Radil artery

Instrument:
Model: GEM 3000
s/N: 17779

Hessured .| (37.6¢)

g
g
mmol/L
mmol/L
mmo1/L
ng/dL
mmol/L

et 360 %

Derived Paransters

HCo3- 1.0 mmol/L
BE(B) -172.2 mmol/L
so2c 7 %





image32.png
PR Instructors Panel

. BG Source SVo2 Bicarb | Calculate
V0:[ 155 || cign madal _ T (s
S VCoz| 124 rtery g
. B.E. RQ.
(?) DOz 4455 p02| 61 A
. -5.2 0.8
= sweep| 0 pcoz| 59 E S —
Pump Index| 0 502[ 86 46.62 Inf
Pump Flow Venous Return| 0 pH| 72 7 Barometric
o[ 998 OR Clock L
0 A §oo e
v ! mmHg|
- 7S k] ACT Target T
5 0 H arget Time
3 sec
Blood Gases  Temperature source N
fbashoualibuiio-rng Display Printout
Driven Driven
Create Copy | Delete Save Read  Reload Heater Cooler—
s | o | I -

‘Scenario Step Progress | tr20p PreCPB

Scenario File: 5P CPB Adult 113022-094725.txt Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Instructor's Panel

Totts | [ Patent Variables |
[ Cardiovascularvars |
[ Pulmonary Vars_|
Ventilator
_FRCALIFIACPB  [cmmconstiom |

Bring Life to Simulation

Surgical





image33.png




image34.svg
           


image35.png
PX Instructors Panel

Drainage Cannula (%)

Instructor's Panel

Califia Vol method
TBV-to-Califia

Venous 02

Atial Caval Venous Cannula (Oval Bady) 34

35

Califia’s Reservoir

- BG Source
V02| 155 Righ Racial _
B . VCo:z| 124 Artery]
m bozl 4455 e
A Sweep| 0 pCo2| 60
Pump Index| 0 502[ 86
Pump Flow Venous Retum | 0 pH| 72
o[ 998 OR Clock
0 Time Factor (x/sec
v !
Advance (mins)
A
o &

save
Step

v

Blood Gases  Temperature source

Scenario_ - Scenario File
Driven Driven
Read  Reload Heater Cooler-
Stey
P Scenario iy

Scenario File: 5P CPB Adult 113022-004725.txt

‘Scenario Step Progress | tr20p PreCPB

Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Delivery Cannula (%)

| Ok

A Hint

. FRCALIF

Bring Life to Simul

=[2:25

45 actual Level

Arterial

22 Fr. EOPA Arterial

b 3
60 80 100

current
100 %)

Empty Heart

R =13 L

Calibration

Panel R Cannulae Editor

Delivery Cannulae ‘
[ slood chemis y,

Surgical [—

Events Ventilator

Cardioplegii

[ Wonitors /La

Arterial Cannula

| KCPB

o

| -

21000

jation





image36.png
20:17:23 08-Jan-2023 Intracp PreCPB

ol o

80 | ¢ wl .

]/\«L\AL\_.\J/MJA_JA_,\L\_AJA 86 Pulse e
Ox 600 | €]

B A RCER ONES I
52 mentig| 300-| ER

" 14/6 | PAP wfll >

10 cvp
cPB T e ©)

Oxygenator FIO2





image37.png
21:51:11 11-Jan-2023 Intracp PreCPB

ool o
80 ECG 800, 8]
N ,‘l,l,',\l,\l. Abnd gp [P ~
ox sl €
ANANVA A NVA VA e I .
Arterial Pressure|  °5 | sl 5
N 6/3 PAP 0l 2
5 A
A A 4 nd Tidal ‘mm ‘Em
w <t o PO momn, U
R A Aol ey | or CVPis also
SRR, e Outo decreasing
CPB Topragea Temn Tine Ot
37 0 Oxygenator FIO2





image38.png
22:06:06 11-Jan-2023 Intracp PreCPB

Time o Timar

Pulse
86 "

0

- p— ]

CPB

Systemic Blood Pump

Oxygenator FIO2

0 eu B u W
Pump Flow Cardioplegia —.




image39.png
22:06:58 11-Jan-2023 Intracp PreCPB

wo [l o
wo fll o
A"l"'"l"l"l" Ak,.l,. 100 Pulse ~a
VY o sl €
’\/\j\/\./\_/\_/\f\r—-——‘ 80/77 | ART :
78 ) oo fll 5
”w\/\/\/\/\ 21 e o
2 A
=, o
CPB T T Ot
37 0
Orygenator Fi02

Systemic Blood Pump.

fOO

[} Pump Flzv:v canlloplegla =





image40.png
Vo[ 155
Veoe 128

o S

Pump Flow
3.12

Sosoe | SVO2

Blood Guses Temparsture sorce

==

Instructor's Panel

Cardiopiega Fow

Sconal 55 i 122 iy canie

. FACALIFIA<PB

Califi Control (51M)




image41.png
22:09:03 11-Jan-2023 Intraop PreCPB

20

@
Lol odnddrdrin

80 ECG

Pulse

| ox

78/78 | ART
78

0/0 | PAP
0 .

End Tidal

mang| PCO2

cvp

T Trne Outpt
CPB 37 0

AR RREERE R
]

Fl
£
3

Oxygenator FIO2





image42.png
22:09:03 11-Jan-2023

Intracp PreCPB

g

End Tidal
pCo2

g

cvp

T Trne Outpt
CPB 37 0

L. 312
Bl Pimp Flow

e

0.
Cardiopleg

10

AR RREERE R
]

Fl
£
3

g
S
Fl

Oxygenator FIO2





image43.png
PR Instructors Panel

Blood Gases  Temperature source

=
o

. BG Source
Voz| 154 Right Racial _
PR Vcoz| 123 rtery
m boz] 4793 Lol
. Sweep|[ 1.99 pcoz| 71
Pump Index| 1.6 502/ 100
Pump Flow Venous Return | 3.12 pH| 7.14
cve[-879 OR Clock
3.11 Time Factor (x/sec
v !
Advance (mins)
A
g 0 *
Scenario_ . Scenario File
Driven
Create Copy. Save Read  Reload Heater
NewStep Step Step  Step  Scenario ~

‘Scenario Step Progress

Scenario File: 5P CPB Adult 113022-094725.txt Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

e |

Intraop PreCPE

A Hint

. FRCALIFIACPB

Instructor's Panel

Califia Vol method
Target CVP- TBV-to-Calfia
Drainage Cannula (%)  venous

PBV- 02
VC2 Atril Cava Venaus Cannula (Oval Bocy) 34 !
o Target CVP
-1.0
Califia's Reservoir

=
Delivery Cannula (%)  arterial S1-29

45 ctual Level

22 . EOPA Arteris
3

60 80

L o 116,08 mmig]

Cannula  Calibration
Editor Panel

e T oo chamsy |
Surgical Ventilator

«d|

Bring Life to Simulation





image44.png
Cardiopulmonary Bypass (CPB)

exchanger

Pump Root vent LV vent
suction

Oxygenator & —
heat exchanger

Cardioplegia

Water

Source: www.biomedsimulation.com
Copyright © Biomed Simulation, Inc. All Rights Reserved.




image45.png
H

12:32:02 15-Jan-2023 Intraop PreCPB 1000- 10-

 E

0 ECG s00° 8

bpm| z N

_ _ 700 7:

e — Pulse 2. High arterial N

L O line pressures : :

ART 500~ s

52/52 w00 ¥

120 - N N

52 v X 3nn—§ 3

PAP I ‘ : :

w0 o/ 0 znnE 2
EN Ea

End Tidal
40 pCO2

mmtg
-1 CcvpP

C P B Esophageal Temp Urine Output 0
37 (0]

Oxygenator FIO2
Control

Systemic Blood Pump Venous Occluder
e v 5 100% 1007
Panel

B e RN 0 v e
. Pump Flow Cardioplegia





image46.png
]

56 Source svoz
Vo[ 118 | qgnsagar _
e 82 Cardioplegia Flow
o8 End oa 507 0

208 on 62

2

0:[ 100

Pump Flow H[78 ot tme Rewo T

237 ol ,“.:}:.‘;mw % @

1

Advance (mine)

Blood Guses Tempersture source

snow omow Ty
i . . fun Speech et Blood Chemistry
Editor. | cardiovascular vars
S iep e PP suicl Ventilator

Monitors / Labs

Califia Controls (SIM)

2. o

ST —

22:14:09 11-Jan-2023 Intraop PreCPB

@ECG Pattern once cross clamp opened
_—

lEnd Tidal

Exophageal Temp Output

37 0
PH 7.18 pH
PCO, 62 Pco, 6

PO, 607 PO, 58

.
Temp = 370 - DO 367.8 mimn

HCO3 BE SOz HCT  Hgb SOz

23,/ 51,0100 | 30.] 10

K* 45 _, VO, 93

o 82,
Q 24

e Yo





image47.png
22:14:09 11-Jan-2023 Intraop PreCPB

@ECG Pattern once cross clamp opened G
% 80 bpm|
w’w Pulse
Ox
o
59/59 | ART
120
59
e
PAP
IS 0/0
0 .
. End Tidal
40 . pCO2 Pressure| 72 | mmHg
— Pre-Oxygenator
CVP 19
C P B Esophageal Temp T UrineA Output = “ -
37 0

Oxygenator FIO2

Systemic Blood Pump Venous Occluder
Roller Pump . 5 100% 100

367.8 mimin
Show Hgb SOz
Contol
Pone
[ » | o 2.3 e

. Pump Flow Cardioplegia




image48.png
22:16:05 11-Jan-2023 Intraop PreCPB

100 |%r

120

80

40

5 CVvP
O W W W W e W WL W W o W -
Hg|

22:17:01 11-Jan-2023 Intraop PreCPB

Pulse
&

120

80 —— -

40

R R R ARl R f o el | 10 cvp

CPB





image49.png
22:16:05 11-Jan-2023 Intraop PreCPB START WEANING

100 o

120 |

)

cvp
| oo
1 Partially close
74 venous occluder
2.3 o O e @
Pump Flow Cardioplegia —,
22:117:01 11-Jan-2023 Intraop PreCPB END WEANING

Pulse
e

120

r

cvp

10

o

3 Gradually bring pump flow
to zero and

¥~ venous occluder to fully
clamped

—/

0 ou O o e
Pump Flow Cardioplegia ~





image50.png
PR Instructors Panel

CPB

@ V02| 155 R,;:m SVoz
B Vcoz| 124 LT'
o] S o= ]
A Sweep [ 1.99 pcoz| 64
Pump Index| 0 502[ 86
Pump Flow Venous Retum| 0 pH| 7.18
o[ 998

0

save  Read  Reload
Step  Step  scenario

‘Scenario Step Progress

Scenario File: 5P CPB Adult 113022-094725.txt Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Time Factor (xsec)

PR Confirm Exit

a e

Exiting in 28 seconds

Instructor's Panel

Califia Vol method

TBV-to-Calfia

Drainage Cannula (%)  venous 02

VC2 Atril Cava Venaus Cannula (Oval Bocy) 34
5o

Califia’s Reservoir

Delivery Cannula (%) Arterial [2:25 4
48 Actual Level
22 . EOPA Arteris
3

60 80 100

curent g

rescurze (001 mmHg

37

Calibration
Panel

Calculated- T Califia Probe-

Intraop PreCPE

A Hint

Text to Character Patient Variables

Skills Speech

| (e o e
Cardiovascular Vars
Pulmonary Vars
Ventilator
Cardioplegia
Monitors / Labs

Surgical

21000

. %CAUFIA@CPB | Califia Conrols (51

Bring Life to Simulation





image51.png
FR CALIFIA SIMULATOR

Clinical Scenarios for CPB

SP CPB Adult

i
L

MENU
[ oﬂ Configure >]
[ (¥ scenario Editor >£___,-@
[ > Unbundle sim > ]
[ {=} Parameters List > ]

[ <>E Pump Record Viewer > ]





image52.png
ECMO System | Form 1 Navigation | dHCO3 | HC Temperature | Oniie ]
Cardiohelp oveiew | 435 |37

P2 New Scenaro il dilog

Button Label
Other CPB (Sim).

e |





image53.png
FR CALIFIA SIMULATOR

cizimZ

Clinical Scenarios for CPB

=]
R _ \_\
(g : 'T‘ = 'ﬂ‘

Location of Scenario File
ﬂ [ c:\Users\Califiasim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Getting Started - CPB Scenario.txt 4" @

Location of Ventilator File
ﬂ [ cA\Users\califiasim_admin\Desktop\Simulator Files\Scenarios\CPB Started - CPB \V. ™ ]

© Copyright 2011-2022 - Biomed Simulation Inc. All Rights Reserved Patent Pending biomedsimulation.com




image54.png
PX Instructors Panel

Pump Flow

0

0]

-
D02 4455 p02| 62
st

. BG Source

V02| 155 | fight Racial
VCcoz| 124 rtery

Sweep| 0 pcoz| 62

Pump Index| 0 502[ 86

Venous Return| 0 pH[7.19
CvP| 9.98 OR Clock

Time Factor (x/sec)

A
bl

Instructor's Panel

Califia Vol method
TBV-to-Califia
0.2
MC2X Three Stage Venous Cannula 29-46-37

=g

=[2:25

45 actual Level

3

PR Confirm Scenario File write

Warning: You are about to overwrite this
step. Please confirm or cancel.

®

save | R
Step™

Create Copy  Delete
Newstep  Step  Step
Scenario step # | Scenario Step
& 1| Pre-CPBCVP=10

Selecting parameters in list below override its
current setting of ignoring the write request.

Empty Heart
13 1

Target CVP

®

| PR Cannulae Editor

ient Variable R

|

Intraop PreCPE

Scenario File: Getting Started - CPB Scenario 011523

8008

Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Brood Chemistry

CardiovascularV; VO
45 20 EOPA Arterial
Pulmonary Vars
Surgical "
Events Ventilator

~ Hint Monitors / Labs

i

Arterial Cannula

Drainage Cannula

. FRCALIFIACPB

Bring Life to Simulation





image55.png
PX Instructors Panel

. BG Source
V02| 155 | fight Racial
B . VCo:z| 124 Artery]
m Do | 1454 =
A Sweep| 0 pcoz| 65
Pump Index| 0 502[ 86
Pump Flow Venous Return| 0 pH[7.18
CvP| 9.98 OR Clock
0 Time Factor (x/sec)

A
bl

Instructor's Panel

Califia Vol method
TBV-to-Califia
0.2
MC2X Three Stage Venous Cannula 29-46-37

=g

=[2:25

45 actual Level

3

PR Confirm Scenario File write

Warning: You are about to overwrite this
step. Please confirm or cancel.

Create Copy | Delete  save R
Newstep  Step  Step  Step™

Scenario step # | Scenario Step

& 1| Pre-CPBCVP=10

Selecting parameters i
current setting of ignoring the write request.

st below override its Empty Heart

13 1

ey for muftiple

ient Variables

2| Select cannulas
+ | m Let's go on pump.

Scenario File:  Getting Started - CPB Scenario 011523~ Play Scenario
=S

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Set gas blender and go on pump.

Go on pump.

iood Chemistry

Cardiovascular Vars
Pulmonary Vars
Surgical 5
Events Ventilator
Cardioplegia
Monitors / Labs

. FBCALIFIACPB  lcetfncommne

21000
Bring Life to Simulation





image56.png
1]

. BG Source
V02| 156 || Right Radial
B . Vcoz| 125 Artery]
e m bzl 4852 oLl
! Sweep| 2.01 pCo2| 72
Pump Index | 1.62 502| 100
Pump Flow Venous Return| 3.15 pH|7.14
cv[-834 OR Clock
3.15 Time Factor (sec)

A
bl

Instructor's Panel

0) ©®

PR Confirm Scenario File write

step. Please confirm or cancel.

t below override its
the write request.

. @

Selecting parameters

ient Variables

2| Select cannulas
*|— Let's go on pump.

" Editor

‘Scenario Step Progress

Create Copy | Delete  save R
NewStep  Step  Step  Step™
Scenario step # | Scenario Step
& 1| Pre-CPBCVP=10
gl

®

Give cardioplegia

Scenario File:  Getting Started - CPB Scenario 011523- Play Scenario

10055 1t
© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

iood Chemistry
Cardiovascular Vars
Pulmonary Vars

@ Events ‘ Ventilator !
 FBCALIFIACPE  Letteconscm)

Bring Life to Simulation





image57.png
PX Instructors Panel

Instructor's Panel

Califia Vol method

MC2XThree Stage Venous Cannula 29.46-37

. BG Source
V02| 156 || Right Radial
B . Vcoz| 125 Artery]
m bzl 4645 oLl
! Sweep| 2.01 pcoz[ 71
Pump Index | 1.62 502[ 100
Pump Flow Venous Return| 3.15 pH[7.14
cve[-857 OR Clock
3.15 T Factr e
v !
Advance (mins.)
A
g 0 *
Create Copy | Delete | Save Read
NewStep  Step  Step | Step™  Step 1s
Scenario Step # | Scenario Step Duration | &
& 1| PreCPBOVP-10 -1 y
) = Skills
¢ 3| Give Cardioplegia Bl
Editor 4| Give Cardioplegia El
5
(2 )
\Z/ r
Scenario Step Progress

Scenario File: Getting Started - CPB Scenario 011523
W

Play Scenario

© Covriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved

Target CVP- TBV-to-Calfia
Venous 0.2
PBV- 02
Target CVP
-1.0
Califia's Reservoir
=
=13 1
43 Actual Level
3

37

PR Confirm Scenario File write

step. Please confirm or cancel.

?-

Selecting parameters
current setting of ignoring the write request.

Target CVP.

- ®

A Hint

. FRCALIFIA

Bring Life to Simulation

CPB

21000

Cardioplegia
Monitors / Labs





image58.png
PR Instructors Panel

C P B . Instructor's Panel

. BG Source
V02| 156 || Right Radial -
. . Vcoz| 125 Artery] Cardioplegia Fl
© m Do | 1040 — 0
! Sweep| 2.01 pcoz[ 71
Pump Index | 1.62 502[ 100
Pump Flow Venous Retum | 3.15 pH[7.14
o[ -1.98 OR Clock
3.15 T Factr e
v
Advance (mins.)
A
g 0 *
Rland G = "
PR Confirm Scenario ile write x
Create Copy | Delete | Save Read @ Selecting parameters in li ide i
NewStep ~ Step. Step  Step™  Step | o T current setting of ignoring the write request.
Scenario Step # | Scenario Step Duration {4 step. Please confirm or cancel. r
& 1| Pre-CPBCVP=10 El | Target CVP.
o[ |2 [Select connuias il CPB ECG Choices
¢ 3| Give Cardioplegia Bl
Editor 4| Give Cardioplegia El
e oo - [Flold <S> ey formn

Surgical 5
et Ventilator

b [ Monitors/tabs |
Scenario il GettingStated - CPB Senario O11S23- | Py Scenare ) gj‘g C ALIFI KCPB Califia Controls (SIM)

T0RLT
21000
© Copuriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved Bring Life to Simulation





image59.png
PR Instructors Panel -

C P B . Instructor's Panel

Califia Vol method

- BG Source TBV-to-Califia
Voz| 169 Right Radial o
Veoe| 136 Artery] e
— ‘ MC2X Three Stage Venous Cannuia 29-46-37
m — -
; Sweep| 201 pcoz| 65
pump Index| 0 s02[ 85 Califia's Reservoir
Venous Retum| 0 pH[7.17 e
Pump Flow Delivery Cannula (%) arteria 51229 1
cve[ 1056 O Clock 45 ctual Level
0 ok o 207+, EOPA Arteris
A " i
3
v 0 60 80 100
vance (mi a @
Advnce i 2 g 105 o)
o &
v
® ® ;0
Blood Gases ~ Temperature source 37 =]
Scenario_ . Scenario File

D'ivﬂfl Cannula  Calibration

Driven”
Create Copy | Delete  Save | Read Heater Cooler-
NewStep  Step  Step  Step™  Step

Editor Panel
B iyl |
Scenario  Step# | Scenario Step Duration (i et el | Patient Variables
a 1 ielrmar0 1 Skills Speech Namator e
+ = .
Editor . 8 @ Cardiovascular Vars
Pulmonary Vars
Surgical 7
et Ventilator
Cardioplegia
~ Hint Monitors / Labs
Scenario il Getting Started - CPB Scenario 011523- Play Scenario E‘!‘ °CPB q
. iy CALIFIA

1R
. . . . 21000
© Copuriaht 2011-2022 - Biomed Simulation Inc. Al Riahts Reserved Bring Life to Simulation





image60.png
PR instructors Panel

Instructor's Panel

o o

Ventilator Parameters

&
IR

_

e B

i [ paian Vribles
e el [ iood chemisty,
=
Pulmonsry Vars
S sy
Cardioplegia
o Moritors/ Labs
P — — _BRCALIFIACPE  [ctmmcomiimn

& Coviot 5112032 Bt st . At Rt et o s





image61.png




image62.svg
           


image63.png




image64.svg
      


image65.png




image66.svg
          


image67.png




image68.svg
           


image1.png
[ S AUCATION INC




