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Introduction to the Califia
Perfusion Simulator

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 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.

Califia Patient Module Laptop Computer Touchscreen Monitor

Figure 1.1 Califia Perfusion Simulator Setup
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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 venous drainage port. It connects to a venous reservoir in the case
of CPB or directly to the pump’s inlet port in ECMO circuits.

Cardiopleaia Secondary delivery port into the CPM. Used for Cardioplegia during CPB or a

PIeg second delivery port in hybrid ECMO 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 1t provides runoff should the CPM'’s reservoir overfill.

Figure 1.2 CPM Hydraulic Ports

© Biomed Simulation, Inc. | 6



1.2 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.

Systemic blood pump Arterial
Venous Reservoir Venous
Cardioplegia delivery Cardioplegia
LV Vent pump Vent

Table 1.1 HLM connections to CPM

Pump Root vent LV vent
suction

Oxygenator &
heat exchanger

Cardioplegia

Figure 1.3 HLM connections to CPM

I%/ Note - If the Vent port is not used, connect a '4” tubing segment and clamp it. I

© Biomed Simulation, Inc. |7



1.3 CPM connections for ECMO

131 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
Vent Connect these together

Table 1.2 VA ECMO connections to CPM

Centrifugal &'

Left Femoral
Artery

Right Femoral
Vein

Pump

Figure 1.4 VA ECMO with CPM
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1.3.2 VV ECMO --Figure 1.5, illustrates connections between a VV ECMO circuit and the CPM. Table

1.3 summarizes these connections.

Oxygenator output port Arterial
ECMO Pump inlet Venous
Cardioplegia
Vent Connect these together

Table 1.3 VV ECMO connections to CPM

CALIFIA

\

Right 1J T

Right Femoral

Vein
¥

<)

Centrifugal

Pump

Figure 1.5 VV ECMO with CPM

I%/ The same CPM connections apply for VV ECMO 1J-Fem or 1J-1J (Dual Lumen). |
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1.3.3 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 1J branch Cardioplegia
Vent Clamped tubing

Table 1.4 VAV ECMO connections with CPM

Right 13

Left Femoral
Artery

Right Femoral
Vein

Centrifugal
Pump

Figure 1.6 VAV ECMO with CPM

=1 The same CPM connections apply for VAV ECMO 1J-Fem-Fem or 13-1J-Fem
(Dual Lumen in 1J).
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2

A brief tour of the Califia
Simulator software

To launch the Califia Simulator software, double-click the Califia Simulator icon located in the computer’s

desktop. Refer to_Figure 2.1.

- |
i Double click this

-
,ﬂn % icon to launch

Califia Simulator

$RCALIFIA

Bring Life to Simulation

Figure 2.1 Califia Simulator desktop icon

FR CALIFIA SIMULATOR

Clinical Scenarios for ECMO

SP VA ECMO Infant SP VA ECMO Pediatric

uf
‘ SP W ECMO Adult
|

Location of Ventilator File

Continue
Exit

Figure 2.2 Califia Simulator Opening Screen
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2.1 Modes of Simulation: SIM and CPM

Refer to [@) in Figure 2.2.

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.

this mode uses the CPM and real life support equipment such as an
Califia Patient Module HLM or ECMO circuit. If the Califia Simulator software detects the

CPM present, this selection becomes available.

2.2 Modes of Operation: CPB and ECMO

Refer to [@)] 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 Clinical Scenario files

Refer to [@) 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.

© Biomed Simulation, Inc. | 12



2.4 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.

(D) 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.

CPB . Instructor's Panel

Cardiae Output | Cardiac Index e ) o
[T305 ]| [1e2 ] - A
Sat

L] =
,

ba | Tomisbod | M 3, §

DuBai Valume
194 5158 ] 10 Potiont Holoh fom
'K

L

ECMO

pum;

uuuuuu

Pump Flow
[P—‘ 5 petagh D) s
D EiI 2315
2315 .
zzzzzz =t |
[ e P ———__ =
s u . e
jﬂ”ﬂHJ han o i e s "2 | slood chamisiy |
s | Cardiovascular Vars
. e
2] e o sugial |1 “| sicuron 1 pevaEcHO Surgesl Monitors / Labs.
ssemstep rores | @ e T 270 — [ ———
e henitnsninicenn
I ~ Hint
e I3 L Seonai Fils ECMO ASUIt 120222 112846 0t » ECMO
Pt . : ERCALIFIACPE  |[citeconin e s e !ﬂcﬁL!E]A A

Instructor's Panel

SVO2
46 Cardisc Output | Cardia Index e
265 136 .
Gendar e
B5A Total lood  Male < o 39

Dufiols_+ Valume

Cima | [s1ss | 4 g

§7 e

Figure 2.3 Instructor's Panels for CPB and ECMO respectively
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2.5 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

displays the patient’s vital signs in the form of traces as well as numerically

@ is an area used to display relevant medical device panels like inline blood gas analyzers, 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.

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.

is shown in the ECMO learner screen and refers to the Ventilator settings area.

®

b b L ST L L | (R 1R L

pre0
AN A N A WA WA AW W NN i ) I N A Y VAT,
o — - - - - = - - = - _— -

Figure 2.4 Learner Screen for CPB and ECMO respectively
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2.6 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.

FICALIFIA

Bring Life to Simulation

Joystick Clinical Case Quick Nav

Figure 2.5 Califia 3D ICU (ECMO only)
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3

Prepare the Califia Patient
Module

3.1 Priming CPM

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.
Prepare the CPM with tubing connections as shown in Figure 3.1 image .

e The Arterial and Venous ports attach to %2 or %” tubing.
e The Cardioplegia and Vent ports attach to ¥4” tubing (not shown).

e Make each tubing segment at least 6” in length. Clamp all tubing to avoid leaking water.

— Priming_

o Lid down on pump m

Pour water

4
//?‘ﬂ

¥ To Pump ¥

To complete priming, return e
Drainage Cannula to 100%
and stop Pressurizingmms

In software, press Pressurize button A minute into Pressurizing,
to run for 2 minutes. set Drainage Cannula to 5%

Figure 3.1 CPM priming process

© Biomed Simulation, Inc. | 16



Refer to Figure 3.1 to prime the CPM.

@ Connect a tubing circuit with a bridge section between the Venous and Arterial ports. Clamp the
segments connected to the pump.
@ 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.
A = Ensure all tubing is clamped to avoid any water leak

@ Open side door to align the silicon tubing in peristaltic pump’s raceway. Close lid and side door.
)
‘” DO NOT OPERATE PERISTALTIC PUMP WHILE ADJUSTING TUBING

(@) In the Instructor’s Panel » Califia Controls section, press the Pressurize button to operate the
peristaltic pump and prime the CPM.

(5 After one minute of pressurizing, set Drainage Cannula value to 5%.

(&) After an additional minute, complete the priming process by returning the Drainage Cannula

value to 100% and pressing the Pressurizing button to stop the peristaltic pump.

To achieve high flow rates at lower pressure place the CPM at least 18” higher than
the venous reservoir (CPB) or pump inlet (ECMO).

3.2 Return to the Opening Screen

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

© Biomed Simulation, Inc. | 17



A

Let’'s go on pump! -a CPB
simulation

This chapter steps through a CPB simulation. You can follow along.

Approximately 60 minutes to complete this chapter. |

4.1 SIM vs Califia Patient Module

Refer to Figure 4.1, [@).
Sections in this chapter headlined with this image refer to software-

Sections in this chapter headlined with this image use a Heart Lun
Califia Patient Module P 9 9

_ only simulation. No CPM or real pump is involved.

Machine connected to the CPM.

© Biomed Simulation, Inc. | 18



4.2 Use a Standardized Patient scenario

Select one of the three SP CPB scenarios available, Figure 4.1, [@):
e SP CPB Adult
e SP CPB Infant
e SP CPB Pediatric

Press Continue button, [€), to step into the simulation.

#2 CALIFIA SIMULATOR

Clinical Scenarios for CPB

SP CPB Adult SP CPB Pediatric
e z )

\
I
SP CPB Infant ‘ ‘ Scenario 4 Scenario 6

Location of Ventilator File
C:\Users\jorge\Desktop\Simulator Files\Scenarios\CPB\SP CPB Adult\Ventilator.ini

biomedsimulation.com

Figure 4.1 Opening Screen » CPB mode

© Biomed Simulation, Inc. | 19



4.3 Patient Demographics

Refer to Figure 4.2 review and change the following:
() Age
@ HCT
(3) Gender
(4) Weight
(5) Height

A instructors Pandl
. - BG Source SVoz
V0| 155 Hight Radial { i
. . — Veoe| 124 L 48
e 8 D0e| 4455 poz| 61
- sweep| 0O peoz| 61
Pump index| 0 s0z[ 86
Pump Flow VenousRetum [ 0 pH| 7.2
we[o%2 | oraea
0 it e
&
" 1
Advance lmins)
w 0 #*
Blood Gases  Temparaturs source
Sconaia, o Scoaio e
Driven” Driven”
Create Copy elstz | Save Read  Aeload Heater Cooler -
NewSiep  Step Step  Step scenarin mmk_l
St sills
=h )
Editar
T
Scenario Srep Frogress "o PiecPR
i
~ Hint
Scenarie File: 5 CPE Adult 113002034725 ket
© Coovriaht 2011-2022 - Biomed Simulation Inc. AN Riahts Reserved

. FRCALIFIACPB

Instructor's Panel

Cardiac Output = Cardiac Index

).
Male

BsA Total Blood 2 36
Dubois  + vVolume

sisa | | 4 160 peismiignecal 4)
575 Patient Weight @
BRI

= Esophageal Ternp

15 D 35 W [ M &5

Urine Gutput [l fkayhr)
R e

Chasatier Patlent Variables
x| Elood Chemistry
Cardiovascular Vars
Pulmonary Vars
Cardioplegia
Califia Contrals (SIM)

Bring Life to Simulation

Figure 4.2 Patient demographics in Instructor's Panel
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4.4 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 (m?) CVP Gain

<1 3.5
Between 1 & 2 3.0
> 2 2.5

Table 4.1 BSA vs CVP Gain

FR Califia Calibration Panel

CPFlow Gain

7

Override

Calibrate

None-
Level-
Pressure-
Temperature—

califia

e cvp [9.98 |
[r— :". 0.00 include in
=i |[€—LEnter CVP
Flow Gain Settings Gain value
ArtFlow Gain ; 1.00
Ao Califia Sensory

E Bdt

Figure 4.3 Califia Calibration Panel » CVP Gain
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4.5 CVP

Set CVP to 10 mmHg
Califia Patient Module
Fill Califia’s Reservoir until CVP is 10 mmHg, @) in Figure 4.4.

=A It’s acceptable if the CVP is £ 0.20 of 10 mmHg.

Instructor's Panel

Pattent 10 Pethet Age

c Inds
Pour water e e
Serder L
854 tol ocd | Ml G @ *
DuBcis Volume
194 5158 150 Pt Maighe ol
| Pationt Weight (Xg)

Tatte ranin] o
e of F
Speeth { |

i
F

Figure 4.4 Fill CPM with water to match target CVP

Refer to Figure 4.5, go to Instructor’s Panel » Califia Controls

(@ Enter 10 for Target CVP then press <Enter> .
(2 Volume in the virtual Califia’s Reservoir changes until CVP reaches 10, (3).

Instructor's Panel

CPB

Figure 4.5 Set Target CVP in SIM mode
© Biomed Simulation, Inc. | 22



4.6 Arterial Pressure

Refer to Figure 4.6, in Instructor’s Panel » Cardiovascular Vars,
(@) Press Set Arterial Pressure button.
(2) Specify desired Systolic and Diastolic Arterial Pressures.
(3) Press Target button.
(@) It takes a few seconds to find values for LV Contractility and SVR.
(5) Once Targetting is complete, press Save Step to save all changes to scenario file.

Close Model Settings panel upon saving changes to scenario file.

-Jan-2023 Intraop PreCPe

N RN PR Wy -

End
(5L simulaton |

Pump Flow

[o]

[ Blood Chamistry

Cardiovascular Vars

] u CAUHACPB Califia Carrals (SIM) |

Figure 4.6 Set Systolic and Diastolic Arterial Pressure
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4.7 Blood Gases

Refer to Figure 4.7, in Instructor’s Panel » Blood Chemistry.
(@ Press Calculate Desired Gases button.

(2) Specify desired pO2, pCO2 and pH for arterial blood.

(3) Press Target button.

(@) 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) Once Targetting is complete, press Save Step to save all changes to scenario file.

Close Model Settings panel upon saving changes to scenario file.

L&

Instructor's Panel

FR Model settings X
Temperature Correction
g BG Source SVO2 5 e Blood Gases Arterial Pressure |
Vo2 Right Racial _ | ¢ X Panel e 7 — -
; Veo: ey g At it
T End . £ paCOzmmHg pvCO2mmHg BE. RQ. 100 30 74
® h Doz2| 4455 poz[ 61 | | ) g EY <> B oo L L 9
; Sweep III pCO2 E v - rrp.coZ yvex-coZ Target BE. dHCO3
pumpindex| 0 | soof 86 | rd e ’—‘“;26 A “10: A '145 Ee Inf -5 g 435 S
Pump Flow Venouskewm| 0 | pH L& | & 7 Barometric
Py Elapsed Time
o on Cloat ATemp VTemp s Erop| B R et
Time Factor (d/sec) o4 37 9 37 408 1 g 26 5760 arge
o Heparin Dose Response - HDR g
Advance (mins) . . "
; 0o % H Pump Volume Baseline ACT  ACT Target Time
& 2000 oy E - ERCE -
Blood Gases  Te = . X £
Scer Pump Heparin HDR Slope Display Printout
Drive A A
I g 10000 ynies o 130 seqrusmi DO,
Calculated - < Califia Probe - l
Text to Character Patient Variables
Skills Speech Mamator <

Blood Chemistry

Cardiovascular Vars
Pulmenary Vars
Ints PreCPB. Surgical .
intraop Pref Events Ventilator
Cardioplegia
~ Hint Monitors / Labs
\' © CPB Califia Controls (SIM)
. FRCALIFIACPB [ coieconrt i |

Bring Life to Simulation

=
Scenario Step Progress
]

Scenario ile: 5P CPB Adult 113022-094725.txt

© Coovriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved

Figure 4.7 Set Blood Gases
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4.8 Select Delivery and Drainage Cannulas

Refer to Figure 4.8 to select Delivery (arterial) and Drainage (venous) Cannulas. In Instructor’s Panel »

Califia Controls,
(@ Press Cannula Editor button.

(2a In Cannula Editor, select a Delivery Cannula from drop-down list then press Apply button.

(3)a Cannula label and corresponding valve opening is shown.

(2)b Change to Drainage Cannula, select cannula from drop-down list then press Apply button.

(3)b Cannula label and corresponding valve opening is shown.

Exit Cannula Editor.
7
= Pressure-Flow profiles for cannulas are modeled using respective electro-
mechanical valves in CPM. The same performance profiles are used in SIM mode.
P} Instructors Panel -
C P B Instructor's Panel
VOz m;“:::;: ) SV02 ‘ Iarge::lr—o'm TBV-to-Califia
P \7(02 Lv' an-l
© | |B i bofas] e[e] L2 GR)
: sweep| 0 | pcoz[ 60 |
pumpindex| 0 | 5[ 86 |
Pump Flow Venous Retum oH
CvP| 998
e =
L e
Calibrati P
Nm:tte (S?py Delete :tave R;ad Reload Panel PR Cannulae Editor ‘ 2b , x
Scenario SIq;CIS(r'leIq: Il)nr:ﬁnnlﬂ Character Patient Variah Dol o ‘ B S
i + o E— = S - Blood Chemis . Arterial Cannula
" Editor Cardiovascular 100 22FrEOPA Arterial O g o=
Pulmonary V:
S(enzrioStemegms's‘I (T = :":e’?‘i;"' Ventilator
Cardioplegij
b | Monitors/ ta
Scenario File: 5P CPB Adult 113022-094725 ¢t Play Scenario &!‘CALIFIA@CPB Califia Controls '. Exit

Figure 4.8 Cannula selection
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4.9 Set Gas Blender

Refer to Figure 4.9, gas blender settings are set in the learner screen.
Bring up bottom ribbon and select Oxygenator Controls button.
[@) Set Gas Sweep Rate, say 2 LPM.

@ Set Oxygenator FiO2 to 100% by pressing green button then turning blue knob.

20:17:23 08-Jan-2023 Intraop PreCPB I :
mmtg 05“ .

mL/min /min
C

Rl o) RNl ™ ~ X
mmHg o0 509 4%
Urine Output 3 %

21100

Oxygenator FIO2

Fluids Panel Alarms Panel S\ Call T gy HeaterCooler Heater | Ventiator | Temperatures = Oxygenator
annula 1 ” Media for ek ON é a Y
Editor | ! HMS eS| Cardioplegia cooler == 1) Timers Controls | | g

Figure 4.9 Set Gas Blender
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4.0 Let's go on pump!

Califia Patient Module

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 to heart

lung machine, Figure 4.10.

21:57:11  17-Jan-2023 Intracp PreCPB

CVP is also
decreasing

Figure 4.10 Arterial and CVP decreasing
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Prime virtual circuit, refer to Figure 4.11.

Bring up bottom ribbon,
(@) Press Fluids Panel button.
(2 Press HLM Controls button.

In Fluids Panel,
(3)a Select Crystalloid from Fluids drop-down menu.
(3)b Enter 1000 mL of Volume.
(3)c Light up the Priming button.
(3)d Press Apply button then Confirm.

(@) Notice Venous Reservoir fills up with this priming volume.

22:06:06 11-Jan-2023 Intraop PreCPB

ABRLELUB,  Cozalcic

Date Time Pump Timar Flulds
11-Jan-2023 22:06:03 | 00:00:00 Crystalloid

Vaneus Occludar
-

E LPM D LPM
W Pump Flow Cardioplegia

HLM Controls = : luids Pane| Alarms Panel =\ Call : Blood HeaterCooler Heater Ventilator Temperatures = = Caygenator
B . Editor | ! S 595 Cartioplagin Codler | == i Teners cortros | 8

Figure 4.11 Prime circuit using Fluids Panel
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To go on bypass, refer to Figure 4.12,
Gradually open Venous Occluder.
Start increasing systemic pump flow.
Virtual systemic pump is a roller pump; hence flow rate is dictated as opposed
to speed (RPM).
Observe arterial pressure waveform flattening. As flow is increased, mean arterial

pressure rises.

22:06:58 17-Jan-2023 Intracp PreCPB

SO D D P DR PO D DR N v

M N S S S e S S

© PR

A 1)
1]

L/min

A

C P B : Urine Output

PR HLM Contrals

mic Blood Pump

. 0300 /g

Pressure “ mmHg

- -
iy e
e
312 eu i 0 LPM i Volume: Pra-Oxygenator
B Pump Flow Cardioplegia 108

Figure 4.12 Starting bypass (SIM)
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4.11 Give Cardioplegia

Refer to Figure 4.13, in Instructor’s Panel » Cardioplegia,
(@ Set slider to Ante (Antegrade Cardioplegia delivery).
(2 Close X Clamp.

&)

CPB

Instructor's Panel

y BG Source SV02
Voz| 195 sight Radial
Artery .

. veoz[ 124 81 | et
o | [B— bo:[4809]  po:[ 573 ] ‘_h o
0 (O — o] o] 02 |

pump index| 161 | s02[ 100 |

X Camp
Pump Flow Venous Retur | 3.13 oH o
—‘ oP[-835 ] opclo @ }

3 e 1 2 "

Time Factor [x/sec)
A

i R
Advance mins) Flow Factor. 3540
A

(R

¥

Blood Gases  Temperature source
Scensrio_ o Scemsrio file_
Driven | Driven

Create Copy ete Save Read Relcad Heater Cooler -
NewStep  Step step sep | scenario o, M l
T R — o e | potiont variabis |
: _ e wf St a
> | e 7 - Blood Chemistry

Editor Cardiovascular Vars
Pulmonary Vars d
Irtrac PreCPB Surgical I
a0 Pre ok Ventilator
Cardioplegia
~ Hint Monitors / Labs

Scenario File: 5P COB Ault 113022-094725.1xt Play Scenario f ) | " CPB Califia Controls (SIM) '
- FACALIFIA®.

£ Coovneht 20172022 - Bomed Simulabon Inc. Al Riohts Reserved

L}
Scenaria Step Progress
i

Figure 4.13 Prepare for Cardioplegia delivery
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Califia Patient Module

Flow into Cardioplegia port. As flow is registered in the simulation software, the heart ECG
will sequence through waveform patterns until the heart is completely arrested, Figure 4.14.

22:09:03 11-Jan-2023

Intracp PreCPB

.

60
DO;  480.9 wmn
Hgb SOz |

Figure 4.14 Heart ECG under Cardioplegia delivery

Refer to Figure 4.15:
Close X Clamp in HLM Controls panel.
Increase Cardioplegia pump flow.
Notice ECG pattern change.

22:09:03 11-Jan-2023

i e w_.

PO, 60 .

Temp [~~ 370 | DOz 4809 wma
HCO3 BE SOz HCT  Hgb SOz
el 24 |51 |100
312 m 02 - = o 30 a1 61

B Pamp Flow io * 45, VO, 121, Q@ 31,

Figure 4.15 Heart ECG under Cardioplegia delivery (SIM)
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4.12 Event: Cannula malposition

Refer to Figure 4.16, in Instructor’s Panel » Califia Controls,
(@) Set Delivery Cannula (%) slider to about 25%.

(2) Arterial line pressure increases.

P Instructors Panel

C P B . Instructor's Panel

Califia Vol method
Target (VP TBV-to-Califia

- BG Sou
Vo154 ngnanr | o2 ;
8 gt radal o Drainage Cannula (%)  venous 02
§ Veor fartery PRV~ 2
= End X VC2 Atrial Caval Venous Cannuia (0val Body) 34-
© 8 Do2[ 4 poa[ 577 | | | J Target CVP
=l 60 80 100
Current
b 100 %

Delivery Cannula (%) Arterial

Sweep 1.0

Pump Index

Pump Flow Venous Return| 3 pH

cve OR Clock
3.11 Time Factor e
1

Advance (mins.)
A

o &

Califia's Reservoi

”
Blood Gases  Temperature source
Scenario_ o Scenario File_
Driven Driven l Cannula  Calibration
Create Copy ~ Delete  Save  Read | Reload Heater Cooler- Editor Panel

New e ste Sep  Ste ste
2 2 2 P SN0 sted- & CzliﬁaPmbe-I

Scenario  Step# | Scenario Step Duration | & Textto Charater Patient Variables
q H Pre-CPB CVP=10 = Skills Speech Namator
*

Editor Cardiovascular Vars

v

- Intraop PreCPB Surgical
Scenario Step Progress P
. Events
Cardioplegia
~ Hint Monitors / Labs
Scenario File: 5P CPB Adult 113022-004725.6xt Play Scenario ] C LlFl BCPB Califia Controls (SIM)
. A A 121000
© Covuriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulation

Figure 4.16 Arterial Cannula set to 25% opened
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Califia Patient Module

Avrterial line pressure should report a high value due to high resistance generated by the
smaller arterial valve opening, Figure 4.17.

¢
RS
-

Heat

exchanger
-,
Pump Root vent LV vent
0 suction
Arterial '
pump 4, JJ —— |
o0
Oxygenator & —
heat exchanger
Cardioplegia

Figure 4.17 High line pressure

Main pump type (Arterial pump)
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 decreases and

pressure drops somewhat.
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Due to the high resistance generated by the smaller arterial valve opening, the arterial line
pressure displayed in the manometer in the Pressures panel is very high, Figure 4.18.
Line pressure (post-Oxygenator): 168 mmHg.

Pre-Oxygenator pressure: 178 mmHg.

12:32:02 15-Jan-2023 Intracp PreCPB

2. High arterial
line pressures

Pressure

: . : :
[ 0| :
p
Pre-Oxygenat ’
60
- 50 J0
Hii:!
mmHg o0 100 §®
Urine Output 0 o
0 I )

Oxygenator FIO2

Systemic Blood Pump enous Oceluder
Roller Pump. .  100% 100-
an s
. |

Fully closed
occluder O

= p
A7 e Loew pe

W Pump Flow Cardioplegia 1.

i Volume
i

Figure 4.18 High arterial line pressures (SIM)

Set Delivery Cannula (%) back to 100% once the event is resolved.
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4.13 Remove Cross Clamp

Califia Patient Module

Refer to Figure 4.19,

(@) Open Cross Clamp in Instructor’s Panel » Cardioplegia.

@ Notice ECG pattern return to activity, ending in SR (Sinus Rhythm).

@
BG Souree SV02
VO 118 | pightRadl _
o[ 9a Artery
_ Vcoz| 94 82 Cardioplegin Flow
o |8 tio| 3678 503 507 7
. Simulation
Sweep| 2.08 pC0z2| 62
122 S0z| 100 Xl
-
Pump Flow o Amte R @
e save | Read || ckon
Nmisinal| Esi =M=
Scanaris. Step# | ScenarioStep ation [ 4 — - Patient Variables
HH Speech Blood Chemistry
Editor Cardiovascular Vars
Pulmenary Vars
‘Seemario StepProgress | ["ireop PreCPB i 2“:' Ventilator
1
Cardioplegia
— | Monitors/Labs |
b ] CPB Califia Controls (SIM) |
G CALIFIASES
. Al Rishts Reseved Srng et semuttion
22:14:09 11-Jan-2023 Intraop PreCPB

@ECG Pattern once cross clamp opened

7.18

PCO; 62

g

PO, 607

TC T .
Temp 37.0 = DOz

HCOg BE SOz

ardl

367.8 rimin

HCT  Hgb SOy
2, /-51.0100.] 30, 10

Figure 4.19 Open Cross Clamp

93 ... Q
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Refer to Figure 4.20,
Open Cross Clamp in HLM Controls panel.

@ Notice ECG pattern return to activity, ending in SR.

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

@ECG Pattern once cross clamp opened

_— =

Urine Output

pHY{ 7.16

c Blood Pump

mmHg mmHg

607 58

mmHg mmHg
Temp 37.0 | DO  367.8 mmn
HCO3 BE  SO2 HCT Hgb SOz |
23, 51.,/100 ] 30, 10 82,

.37 e O o | i Ry K* 45_.,V0, 93 a 24
m Pump Flow Cardioplegial d 2 -5 min

37C

mmol/L ml/min

Figure 4.20 Open Cross Clamp (SIM)
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4.14 Come off pump!

Califia Patient Module

Refer to Figure 4.21,
Start weaning by partially occluding venous drain and filling patient.

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.

@ Heart has taken over full body perfusion and CVP is normal value.

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

1 Patient's heart starts to
eject blood (arterial) and
venous pressure
increases

e S

22:17:0 -Jan-2023 Intracp PreCPB
17:01 11-Jan-2023 ntracp Pre END WEANING

[N PR DA DA PN U DA PO P B

2 Patient’s heart has taken
' over full body perfusion.
CVP is at a normal value.

Figure 4.21 Wean off pump
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Refer to Figure 4.22.

(@ Start weaning by partially occluding venous drain and filling patient.

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.

Heart has taken over full body perfusion and CVP is normal value.

22:16:05 11-Jan-2023 Intracp PreCPB

EB'! LPM D LPM v
W Pump Flow Cardioplegia

22:17:01 11-Jan-2023

' over full body perfusion.

1

EI LPM D LPN
B Pump Flow Cardioplegia

START WEANING

Patient's heart starts to
eject blood (arterial) and
venous pressure
increases

Partially close
venous occluder

3 Gradually bring pump flow

= venous occluder to fully

END WEANING

4 Patient's heart has taken

CVP is at a normal value.

to zero and

clamped

Figure 4.22 Wean off pump (SIM)
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4.15 Return to Opening Screen

Refer to Figure 4.23, press End Simulation button, (1); confirm request to return to Opening Screen, (2).

X Instructors Panel -

C P B . Instructor's Panel

Califia Vol method

BG Source SVo2

Target CVP- L TBV-to-Califia
Right Radial Ir i 9% o
Vo rtery - Drainage Cannula (%) e oy 02
‘@ e :
© 18 DOz L ) - S — Target CVP

20 40 60 80 100

Sweep 1.0

pump index| 0|
Pump Flow VenousRetum | 0|

o
a Current

100 .
v e ia's Reservol

Delivery Cannula (%) Arterial

OR Clock
Time Factor (x/sec) 22 Fr. EOPA Atterial
A g oo
1 L

P — 60 80 100
aad B Confirm Exi urrent
A 100 |

@

001 mmHg

— Calibration
Exiting in 28 seconds Panel

Create Copy.
NewStep  Step

save Read  Reload

Stey Stey
b P Scenario i iated-T Califia Probe- B

Scenario  Step # | Scenario Step Duration | 4| Text to Character Patient Variables
q H Pre-CPB CVP-10 = Skills Speech Narrator -

) Blood Chemistry

Editor

Cardiovascular Vars

Pulmonary Vars

v

]

- Intraop PreCPB. Surgical
Scenario Step Progrt-ss‘ Events
Cardioplegia
~ Hint Monitors / Labs
Scenario File: 5P CPB Adult 113022-094725.txt Play Scenario i | C Ll Fl KCPB Califia Controls (SIM)
) . e 7 \ 121000
& Coovriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulation

Figure 4.23 End Simulation
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4.16 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 Access Scenario Editor

Refer to_Figure 4.24, Press MENU button, [@), followed by Scenario Editor button, [€3)

Instructor Mode

FR CALIFIA SIMULATOR

Clinical Scenarios for CPB

[ (
SP CPB Adult | SP CPB Pediatric ‘ | Scenario 5 Scenario 7
L j ‘ ;
( ( |
SP CPB Infant : Scenario 4 | Scenario 6
| J |

MENU

Configure

Scenario Editor

7% Unbundle SIM

Parameters List

Pump Record Viewer

Figure 4.24 Access MENU in Opening Screen then Scenario Editor
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4.16.2 Save Scenario File
Refer to Figure 4.25, in Scenario Editor,
(@) 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.
(@) Press the Create button to complete the new scenario file creation.
Notice the Scenario Editor panel title reflects the new folder location and file name.
(5) Once the new scenario file and folder are created, return to File menu and press Close.

Press Close button to close the MENU bar, this step is not shown.

NIRS 52 Patient ID | Patient Age | Patient Ht (cm) | Patient Wt (Kg) Time Factor (x/sec) Textto Speech | Step hint ECMO System | Fon r avigation | dHCO3 | HC Temperature | Online &
[ [ 75 180 75 ale 1 [ Cardiohelp 435 37

PR New Scenario File dislog

enario FIe Mame
| I Getting Started - CPB S

Ventilatorini

Defauit

Button Selector Button Label
other | Other

‘
W =d] L=l
Dl e——)

CPB (Sim)

Figure 4.25 Save As... dialog in Scenario Editor
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4.16.3 New scenario file in Opening Screen
Refer to Figure 4.26, Opening Screen,
[@) Location of Scenario File points to the newly created Scenario File.
@ The selected button is Other as previously specified in the Save As... dialog.

[©) Press Continue button to load new scenario file.

Instructor Mode

FR CALIFIA SIMULATOR

Clinical Scenarios for CPB

SP CPB Adult SP CPB Pediatric ‘ Scenario 5 Scenario 7

SP CPB Infant Scenario 4 Scenario 6

4 Location of Scenario File
ﬂ C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Getting Started - CPB Scenario.txt

Location of Ventilator File
y
d C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Ventilator.ini
Continue

Exit

biomedsimulation.com

Figure 4.26 Opening Screen - New Scenario File
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4.16.4 Scenario File Step 2: Select cannulas
The original scenario file was saved with patient’s blood gases configured as desired, refer to Section 4.7.
Next is to select cannulas. Follow these steps in Instructor’s Panel, refer to Figure 4.27.

(@ 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.

(@) 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.

(&) Press Confirm button to save selected step changes to scenario file.

Original scenario file is not overwritten. A new one is created in
the same work folder; its filename includes a timestamp.

C P B . Instructor's Panel

Califia Vol method

P s, [
, ‘ VCOz Aa enous rov-
© | 1O borlass]| sole] L2 R
' sweep| 0 | pcoz| 62 | -1.0
pumpindex| 0| soz[ 86 | L Califia's Reservoi
Pump Flow venousRem[ 0| ph[7.19 ] :

cve OR Clock
Tm\l! Factor (x/sec)
o !

File wiite

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

re about to overwrite this

Create Copy | Delete  Save R|
NewStep  Step Step  Step™ | m
Scenario  Step # | Scenario St ient Variab|
= ep | ep e Delivery Cannulae Drainage Cannula
+ s1o0d Chemistr]
e - Arterial Cannula
Editor L 2) Cardiovascularv; V0
No” 485  20Fr. EOPA Arterial B g =
Pulmonary Vars
v i
Scenario Step Progress | nira0p PreCPB Surgical Ventilator |
| Events
Cardioplegia |
 Hint Monitors / Labs
° 5
Scenario File:  Getting Started - CPB Scenario 011523+ Play Scenario | CalnﬁaOontrols(S‘
L FRCALIFIACPE " »
21000 v
© Coovriaht 2011-2022 - Biomed Simulation Inc. All Rights Reserved ¥ U Gring Life to Simulation w~  Apply B et

Figure 4.27 Step 2 edits
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4.16.5 Scenario File Step 3: Go on pump
Follow these steps, refer to Figure 4.28,
(@ 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
(@) Add following in Surgical Events: Go on pump.

This is displayed along the top of the Learner Screen.

on pump.

" 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.

(@) In the Confirm Scenario File write dialog, select both Skills and Surgical Events.

Hold <Ctrl> key to select multiple entries.

Press Confirm button to save step changes to scenario file.

FA s -
C I B v
Instructor’s Panel
Califia Vol method
SVO0z Target CVP- TBV-to-Califia
Vo[ 153 | Rgm“ ree arget l to-Calfia
Venous
Vcozm o - o
Q _ D02 | 4454 pOz 62 N Target CVP
= sweep] 0 | peos[ e ] 80 100 10
ent
Pump Indi py 100 6l L .
umpingex| 0 ] soz[ es | 07000 Cotifis Reservoir
Pump Flow  VerewRewn[ 0 |  pn e EEE
eria
cve OR Clock 42 actual Level
Time Factor (x/sec)
1
o 80 100
PR Confirm Scenario File write
Selecting parameters in list below override its Empty Heart
Wanelo e et euemr =k current setting of ignoring the write request. =] 13 |
step. Please confirm or cancel. r Er S CILE
Target CVP
Skills
Create Copy Delete save R|
New Step Step Step Step s
Scenario  Step# | Scenario Step [Hold <Shift> key for multiple selections| ient i
g 1| Pre-CPBCVP-10 8
= Biood Chemi:
. Set gas blender and go on pump
@ Cardiovascular Vars
Pulmonary Vars
v i
. Go on pump Surgical . }
Scenario Step ngreﬁ‘ @ Events Ventilator
Cardioplegia
o Hint Monitors / Labs:
Scenario File:  Getting Started - CPB Scenario 011523~ Play Scenario Califia Controls (SIM)
. ERCALIFIAPE
© Coovriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulati 21000

Figure 4.28 Step 3 edits
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4.16.6 Scenario File Step 4: Give Cardioplegia
Follow these steps, refer to Figure 4.29,
(@ 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.
(@) 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.

(@) In the Confirm Scenario File write dialog, select both Cross Clamp and CP Delivery.
Hold <Ctrl> key to select multiple entries.

Press Confirm button to save step changes to scenario file.

CPB Instructor's Panel
Vo e ]| s (| Svo2
— d Veoz[ 125 | 4” SiE - Cardioplegia Flow
© | |\ i borfdssa] ool 575 ]
Pump '"dex 501 X Clamp
Pump Flow Venous Retum | 3.15 | pH Off  Ante Retro
CVP OR Clock ’ %
. 0w e

PR Confirm Scenario File write
electing para in list bel e it
to wverwrk this «<urrent setting o oring the uesf
E ep. Fleasecun irm r )
Target CVP
Cross Clamp
Create Copy Delete save R| | CP Delivery.
NewStep  Step Step  Step™ HCT
Scenario  Step # | Scenario Step ient Variables
8 1 | Pre-CPBCVP=10

&+ 2 | Select cannulas orood Chemistry
= 3 s go on pu
i % T Cardiovascular Vars
Pulmonary Vars
‘ == s "5( h u Give cardioplegia Surgieal Ventilator
cenarioStep Pragress Events
Cardioplegia
o Hint Monitors / Labs
&CAL[F[A CPB Califia Controls (SIM)

v2.1000

Bring Life to Simulat

Figure 4.29 Step 4 edits
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4.16.7 Scenario File Step 5: Event: Cannula malposition

Follow these steps, refer to Figure 4.30,

(@ 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.

(&) 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.
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3.15 Time Factor (x/sec
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A
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® ®
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5 | Event- Cannula malposition -
=
= Scenario Step Progress @
i

Target CVI

ride if
e wril uest.
Delivery Cannula‘\ [
HCT
Surgical Events
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© Copvriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulati

 FBCALIFIACPE  [omeonsecin]

Figure 4.30 Step 5 edits
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4.16.8 Scenario File Step 6: Open Cross Clamp
Follow these steps, refer to Figure 4.31,
(@ 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.

(&) 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.
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ump Index| 162 | s502[ 100 | X Clamp
Pump Flow Venous Return pH ot Retro \QFENED
cve OR Clock ==
3_ 1 5 Ti?:e Factor (x/sec) HI/‘ —
- 1 0 20 40 60 80
Advance (mins) Rate of Change 4D
A
o &
7 R
lancl G
PR Confirm Scenario File write X
Create Copy  Delete  Save Read o ide its
CEEY ) S SiEng| Sin Siep | Warning: You are about to overwrite this ST e
Scenario _Step# Duration i step. Please confirm or cancel. ——————
g 1 = ;
|2 s . SR
2 = i - Confirm | Delivery Cannula 18) |
I . Siills j
5 e al ition -
G - o7d <SHS Ty Tor muliple selecion]
LY ull N
Surgical 1] "
2) ; 9 [ ventiaor |
Scenario Step Progrzs‘ Events Ventilator
Cardioplegia
~ Hint Monitors / Labs
B .
Scenario File:  Getting Started - CPB Scenario 011523 Califia Controls (SIM)
BCALIFIACPE  Lestmconcnsin
N v Fie 121000
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Figure 4.31 Step 6 edits
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4.16.9 Scenario File Step 7: Come off pump
Follow these steps, refer to Figure 4.32,
(@ 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 4.14 to come off pump.

(5) Press Save Step** button.

** refers to the step having been modified and needs to be saved.

() 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.

R Instructors Panel

CPB

vor sy | SV02
Vico: anery T
Doz 002 ! )
Sweep p(Oz
pumpindex| 0 | soz[ 85 |
venousRetum | 0| oH
cve OR Clock

Time Factor (x/sec)

Pump Flow

o]

c

FY
5
L4
Advance (mins)
A
0
v *
Blood Gases  Temperature source
Scenario_ . ScenarioFile_
Driven Driven l
Create Copy | Delete | save | Read Heater Cooler—
NewStep  Step | Step | Step™  Step l
Calculated- . Califia Probe:
Scenario Step | Scenario Step Duration | 4
1| Pre-CPBCVP-10 -1
4 ;
4| 2 [selectcannuiss A peills
\ 3| Give Cardioplegia a1
Editor 4 Give i 3
5 gl
5 1
7 -1
Pre

A Hint

Scenario File:  Getting Started - CPB Scenario 011523~ Play Scenario
1R et
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Instructor's Panel

Califia Vol methed
Target CVP- L TBV-to-Califia
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S 100 | v

LC el Califia's Reservoir

Delivery Cannula (%) Arterial

aast [ ventiater |

Califia Controls (SIM)

Bring Life to Simulation

Figure 4.32 Step 7 edits
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4.16.10 Run newly created scenario file
Follow these steps, refer to Figure 4.33,
(@) Press Step 1.
(2) Press Read Step to read first step in scenario file.
(3) Use the Play Scenario button to play through the scenario file one step at a time.

Table 4.2 outlines the key actions by each player for each step: Instructor and Student.

R Instructors Panel

CPB

Instructor's Panel

- . BG S SVO2
Opening Screen voz[ 155 | R‘ghm::,':‘e . 8 . . Patient ID Patient Age
. . 4 Cardiac Output ~ Cardiac Index A
R Veoz| 124 | Arer m 0 g 75
nd N ‘
O B simuations boeladsa || porl 60 | B i WT
‘ sweep| 0 | pcoa| 58 | BSA TotalBlood = Male C__> 5 36
Pump index[ 0| s0:[ 86 | DuBois + Volume X
a S
Pump Flow Venous Retum| 0| pH[7.21] 5158 g 180 Paten Height (e
A . )
[‘/"--9‘98 OR Clock o 75 Patient Weight (Kg)
Time Factor (x/sec) BMI
A
= 2315
Advance (minc)
Amm = N < Esophagesl Temp
v 0 ® o s, S 0>
Suepator 520 25 30 35 4 4
Panel
Urine Output (mL/kg/hry .
““““““““““““““ ¥°
Create Copy Delete Save 0 02 04 06 08 1
New Step step Step step
Scenario  Step# | Scenario Step ] Text t Character Patient Variables
PreCPBCVP-10 Skills Speec: Namator | 7 —
00 y

@ .

‘Cardiovascular Vars
- Pulmonary Vars
1 |5 3
conarioStep Progress Intraop PreCPB Surgical =
S Step Progs 3 Events Ventilator
cardioplegia
@ ~ Hint

_FRCALIFIACPB | Calfia Controls 51w |

1
1
-
K]
1
1

Scenario File:  Getting Started - CPB Scenario 011523- [ Play Scenario
103037 bt
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Figure 4.33 Run Scenario File

. Pre-CPB Review patient condition

. Select Cannulas Review cannula selection

. Go on pump

Observe

Set gas blender, go on pump

Close Cross Clamp

Deliver CP

. Event; Cannula issue

Observe

Identify issue

. Open Cross Clamp

Open Cross Clamp

Observe patient vitals

1
2
3
4. Give Cardioplegia
5
6
7

. Come off pump

Observe

Wean off pump

Table 4.2 Actions by Instructor and Student when running this simulation scenario
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4.16.11Package scenario file as a SIM file
A SIM file is a convenient method to package simulation cases. These can be shared and loaded in other
computers running the Califia Simulator application.
A single file bundles the following files used in a simulation case:
1. Scenario file.
2. Ventilator.INI file.
3. Any media the scenario uses.
4. Any Lab Reports and TEG images.
5

Future files such as Drug definition files, additional forms (patient condition, history, etc) will be
included.

To create a SIM file,

Press Scenario Editor button, (4), refer to Figure 4.33.
For the following steps, refer to Figure 4.34,
@ Press File » Create .SIM bundle.
(2 Choose a target location for the SIM file; shown is the Desktop.
(3) Press Create button to build SIM file.

ngsagditor - CPB:\Getting Started - CPB Scenario\Getting Started - CPB Scenario 011

=1
Dur Scenario Step | Surgical Events | NIRS ST | NIRS 52| Blood Gases | Patient ID | Patient Age | Patient H (cm) | Patient Wt (Kg) | Gender | Time Factor (x/sec) | Advance (mins) | Text to Speech | Step hint | Skills | ECMO System | Form 1| Form2 | Navigation | dHCO3 | HC Temperature | Online & |
[ E Pre-CPB CVP Intraop PreCPB| 0 0 Calculated |0 75 80 75 Male |1 0 Cardiohelp | No Selecti] No Selecti| overview | 435 |37
E Select cannule -1 a a 5 a Bl a a a T g a g E] a B a 0 a g
El B Go anpump | Goonpump | -1 Bl - - A - A Bl Bl - - - Set gas bl -1 Bl - A [ 1 -
R E Give Cardiopld -1 A a gl gl a 1 a A a gl gl a gl E] a gl a 0 1 gl
5 |1 Bl Bl -1 1 1 - -1 -1 -1 - Bl [ 1 -1
5 -1 | F® Create Califia SIMBundie x -1 -1 -1 1 1 -1 Return Del -1 -1 -1 -1 [ 1 -1
7 A A B 1 1 B B g B B A 0 1 B
Create a Califia SIM Bundle
sim files package all referenced files in a scenario such as Media & Lab Reports.
A convenient method to sha ios.
Galifia SIM bundle name & location ~
4 c\Users\Califiasim\Desk Started - CPB im hl (L)
—
Scenario File Path .txt) Ventilator File in same location included in sim file:
% CA\.g Started - CPB Scenario\Getting Started - CPB Scenario 011523-183927.t
Scenario Case Files
| Usedi io| insim | &
=3 Forms
] Pa sical.tf
=22 Med
|s] 01
|5 o:
|5] o:
=)
1=}
=)
[5] 07 PostOp Echo.wmy
|| ARDSJPG
| pi png
[ asclepial.jpg
| epiaZipg
H
77 califia 6p5 2p0.jpg =l
Totalsize| 7.6k |bytes
e O |
jid
i

Figure 4.34 Create a SIM bundle
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4.16.12 Steps to unbundile a SIM file

To unbundle a SIM file, refer to Figure 4.35,
(@) From Opening Screen, press MENU button then Unbundle SIM button.
(2) Select SIM file.

(3) Press Unbundle button then Close to return to Opening Screen.

MENU
Configure
" Scenario Editor
7% Unbundle SIM
Parameters List
Pump Record Viewer
} Operator's Manual

Licensing

About File name: | Getting Started - CPE Scenario.si | [Califia Sim file (*.sim)

Unbundle Cancel

Figure 4.35 Unbundle a SIM file
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When a SIM file is unbundled, in addition to placing all files in their proper locations, it configures the
Califia Simulator application so it’s ready to run the unbundled simulation scenario, refer to Figure 4.36.
(@ Scenario file and Ventilator.ini file paths are loaded.
(2) Other button is linked with scenario as defined in SIM bundle.
(3) The simulation mode (CPB or ECMO) is selected.

(@) The operator can press the Continue button to step into the simulation case.

Instructor Mode

SiM

Clinical Scenarios for CPB

SP CPB Adult SP CPB Pediatric | Scenario 5 | | Scenario 7

SP CPB Infant | Scenario 4 | Scenario 6

ﬂ Location of Scenario File
Location of Ventilator File
C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Ventilator.ini

biomedsimulation.com

Figure 4.36 Results of unbundling SIM file
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5

Let’'s go on ECMO! -an ECMO
simulation [CPM mode]

This chapter steps through a ECMO simulation. You can follow along.

Approximately 60 minutes to complete this chapter.

5.1 SIM vs Califia Patient Module

Refer to Figure 5.1, [@).

This chapter requires the use of the CPM connected to an ECMO
Califia Patient Module g 1
Pump system.

= Chapter 6 introduces an ECMO simulation case in SIM mode, no
CPM or real pump involved.
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5.2 Use a Standardized Patient scenario

Select one of the six SP ECMO scenarios available, Figure 5.1 [@):
e SP VA ECMO Adult
e SP VA ECMO Infant
e SP VA ECMO Pediatric
e SPVV ECMO Adult
e SPVV ECMO Infant
e SPVV ECMO Pediatric

Press Continue button, [€), to step into the simulation.

#R CALIFIA SIMULATOR

Clinical Scenarios for ECMO

SP VA ECMO Adult SP VA ECMO Infant SP VA ECMO Pediatric

SP W ECMO Adult SP W ECMO Infant SP W ECMO Pediatric

Location of Ventilator File
py Srormiteiis b 2t e St e
a | C:\Users\jorge\Desktop\Simulator Files\Scenarios\ECMO\VA ECMO\SP VA ECMO Adult\Ventilator.ini

©,

‘ Continue

Figure 5.1 Opening Screen » ECMO mode

5.3 ECMO - Instructor’s Panel, Legacy Learner & 3D ICU

The Califia ECMO Simulation environment includes 3 main panels, refer to Figure 5.2. Minimize the

Califia3D ICU window to show the Legacy Learner screen.
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P tntrucors Pt

Am ]| soe[ 93]
Flo .
VA Flow cve[1003]  pH[784 I
0 omcex
Tome actor xsec)
VV Flow 1 Y
Circuit
VALCMO (rem-fem) o]
creste | copy Sae | Resd | Rekad
Newsisp Sep | Step | soewo ¥
Scenario Stey’ | ScesarioStep Duraton ]
3 suts
Editor
*| sicupon 1 pre VA ECMO
Scensrio e Frogress
~ Hint
Scensto e 5541

18:02:00 19-Feb-2023

SICU POD 1 Pre VA ECMO

-SICU POD 1 Pre VA ECMO

Joystick Clinical Case

- 0
Cardiac Output | Cardiac Index L A
—e T 5 0 g 70
265 | 136 =
‘ Gender et
854 Total Blood = Male G, 38,00
DuBois_~ Volume
194 [Ts158 5 120 Patient Height (am)
| 7 Patient Weight (Xg)
B i
[ 2315
= GncrTemp
. —
o Outst oLz
6y e e
Eai Roovn ¥ Patient Variables
Al | Blood Chemistry |
Cardiovascular Vars
L ALE
Surgical Monitors / Labs
Events 1
Califia Controls (SIM) |

3. Califia3D ICU

I

Recent

Figure 5.2 ECMO main environments

© Biomed Simulation, Inc. | 55



5.4 Patient Demographics

Refer to Figure 5.3 review and change the following:

() Age

@ HCT
(3) Gender
(4) Weight
(5) Height

P Instructes Panel

ECMO

s sVo2
voa| 149 | ,,,;fw 2
— Veoa[ 119 || —2ney 71
0 | dos[as] p0e[ 39
sweep| 0 || pco2| 8 | Pressures

VA pumpindex| 0 | soz| 93
ow cw[1003]  pn|[784 3 1

0 OR Clock
Time Factor Du/sec)
n

VV Flow v ! v !
Advance (mins) .
0 ; o 4 =
Circuit v
VA ECMO (Fem-Fem) \-‘ Temperature source
Water Temp  SemarioFle_
=1
A Heater Cooler -
Create Copy Save Read | Reload 37.0 l
NewStep  Step Step Sep  Scenario v Caiifia Probe -
Scenario # | Scenacio Duration | 4
4 | suills
L ’—‘ 4 4
“Editor
X SICUPOD 1 Pre VA ECMO
Scenario Step Progress.
- Sctauslo Sep Propress.

Scenario Fle: 5P VA LCMO Aduittet

© Conegp 20112520« Bomnd Emnan m Al Eigpes Ratanes Fatent Funing

Cardiac Output = Cardiac Index

1.36

Wring Ute

265 |

BSA Total 8lood
DuBois v Volume
| 194

BMI
| 2315

Eaithaem |
(((((
Adonl Marrator v-‘
Surgical

Events.

FACALIFIA EMO

1o Sirmdation

5158 |

Instructor's Panel

Patient ID Patient Age
“~
A0
Gender Lot
uC@st,w @

; 180 Patient Height (cm)

-3 @wmtw

¥ Bladdes Temp

Monitors / Labs |
Califia Controls (SIM)

Figure 5.3 Patient demographics in Instructor's Panel
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5.5 CVP Gain

In Instructor’s Panel, press the Calibration Panel button under Califia Controls to bring up the Califia

Calibration Panel, Figure 5.4. Set CVP Gain as dictated in Table 5.4

BSA (m?) CVP Gain

<1 3.5
Between 1 & 2 3.0
> 2 2.5

Table 5.4 BSA vs CVP Gain

FR Califia Calibration Panel

CPFlow Gain

7

Override

Calibrate

None-
Level-
Pressure-
Temperature—

califia

e cvp [9.98 |
[r— :". 0.00 include in
=i |[€—LEnter CVP
Flow Gain Settings Gain value
ArtFlow Gain ; 1.00
Ao Califia Sensory

E Bdt

Figure 5.4 Califia Calibration Panel » CVP Gain
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5.6 CVP

Set CVP to 10 mmHg

Califia Patient Module

Fill Califia’s Reservoir until CVP is 10 mmHg, (@) in Figure 5.5.

It’s acceptable if the CVP is + 0.20 of 10 mmHg.

EC M O Instructor's Panel
T SVo2
P t - a Cardiac Output | Cardiac Index Bsio st/
o g 0 -
our water 0 O 266 137 -_ i
BSA TotalBiood = Male G, 3900
DuBois + Volume.
VAlHow 194 | [ 5158 | | 160 Pesemtheight e
‘— 0 ~‘ 75 Patient Weight ()
BMI
VV Flow

0
Circuit

VAECMO (Fem-Fem) ]

Figure 5.5 Fill CPM with water to match target CVP
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5.7 Arterial Pressure

Refer to Figure 5.6, in Instructor’s Panel » Cardiovascular Vars,
(@) Press Set Arterial Pressure button.
(2) Specify desired Systolic and Diastolic Arterial Pressures.
(3) Press Target button.
(@) It takes a few seconds to find values for LV Contractility and SVR.
(5) Once Targetting is complete, press Save Step to save all changes to scenario file.

Close Model Settings panel upon saving changes to scenario file.

-Jan-2023 Intraop PreCPe

N RN PR Wy -

End
(5L simulaton |

Pump Flow

[o]

[ Blood Chamistry

Cardiovascular Vars

R - PACALIFIACS et

Figure 5.6 Set Systolic and Diastolic Arterial Pressure

© Biomed Simulation, Inc. | 59



5.8 Blood Gases

Refer to Figure 5.7, in Instructor’s Panel » Blood Chemistry.

(@ Press Calculate Desired Gases button.

(2) Specify desired pO2, pCO2 and pH for arterial blood.

(3) Press Target button.

(@) 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) Once Targetting is complete, press Save Step to save all changes to scenario file.

Close Model Settings panel upon saving changes to scenario file.

L&

CPB .
Instructor's Panel
FR Model settings X
Temperature Correction
g BG Source SVO2 [e— e Blood Gases Arterial Pressure |
Voz[ 155 | Right Radial _ | ¢ \ Pane e o 202 2C02 H
. ‘ [
=R End Vo[ 124 | 4‘“‘“ | " —— BE Ro N0 30 a4
© | \B i bofaass] el ] A= % » 52 Voo | I 2l
; SWEEDIII D[Oz 2 v - S yvexcoZ Target BE. dHCO3
pa0: mmHg  Sa02 u ma/ la* A include in
pump index|_0_| sz g5 | ’T‘ A os 1 4 15 | |[46862 Inf -5 g 435 WGy
Pump Flow venausRetm| 0| ot e v . c: pry | Darometic -
remp emp i P
cwp OR Clock — |a A A A— | & A Target
Time Factor (d/sec) o4 37 9 37 408 1 g 26 5760 9
v Heparin Dose Response - HDR mmHg
Advance (mins) . . o
g 0 % E Pump Volume Baseline ACT  ACT Target Time -
k- A A A -
e . E 2000 oy 9120 e 360 e |-t
€5 L
Sce Pump Heparin HDR Slope Display Printout
Driv A A NO
o 10000 ynies o 130 secqu/mt
Calculated - < Califia Probe - l
Text to Character Patient Variables
i Naratar
Shlls Sreech - Blood Chemistry
Cardiovascular Vars
Pulmonary Vars
x ]
Scenario Step Progress  M120P PreCPB ::::f' Ventilator
d
Cardioplegia
[ Moniters / Labs
Scenario File:  SP CRB Adult 113022-094725.t ) | . CPB Califia Controls (SIM)
"  PBCALIFIACPE  Lesmcmonem
@ Coovriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulation

Figure 5.7 Set Blood Gases
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5.9 Select Delivery and Drainage Cannulas

Refer to Figure 5.8 to select Delivery (arterial) and Drainage (venous) Cannulas. In Instructor’s Panel »
Califia Controls,
(@ Press Cannula Editor button.
(2a In Cannula Editor, select a Delivery Cannula from drop-down list then press Apply button.
(3)a Cannula label and corresponding valve opening is shown.
(2)b Change to Drainage Cannula, select cannula from drop-down list then press Apply button.

(3)b Cannula label and corresponding valve opening is shown.

Exit Cannula Editor.
Q Pressure-Flow profiles for cannulas are modeled using respective electro-
mechanical valves in CPM. The same performance profiles are used in SIM mode.
P4 o - s

C P B . Instructor's Panel

Califia Vol method
Target CVP- T TBV-to-Califia
an-l

. Sos
Vo2 Right Pl P )
© | |8 o borfaass] - ponl o1 ] | e
s sweep| 0 | pco:
pumpindex| 0 | 5[ 86 |
Pump Flow Venaus Retun|_ 0| ot

Time Factor (x/sec)

Create Copy | Delete  Save Read  Reload

-
NewStep  Step Step step Step  Scenario - =
) ulated- 1 2 Probe - Delivery Cannulae ‘ Drainage Cannula
Scenario  Step # | Scenario Step Duration | 4 | Character Patient Variab
g H Pre-CPB CVP=10 -1 ills L 1ood Chem @ Avteial ol
& Blood Chemis o rial Cannula
e - 22 Fr. EOPA Arterial B g =
Editor Cardiovascular|  '* E < =
Pulmonary V:
| .
- Intraop PreCPB Surgieal -
Scenario Step. ngmss‘ Events Ventilator
Cardioplegii
. Hint Monitors / La

Scenario File: 5P CPE Adult 113022-004725.txt Play Seenario \'C A LlFl Q@ CPB Califia Controls | =
P v2.1000
Bring Lfe to Simulation
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Figure 5.8 Cannula selection
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5.10 Set Gas Blender

Refer to Figure 5.9, gas blender settings are set in the learner screen.
Bring up bottom ribbon and select Oxygenator Controls button.
[@) Set Gas Sweep Rate, say 2 LPM.

@ Set Oxygenator FiO2 by pressing green button then turning knob, say 100%.

20:17:23 08-Jan-2023 Intraop PreCPB

Rl o) RNl ™

Urine Output

,I o
[~

mL/min /min
C

7
-0/ 50 B
EY %

21100

Oxygenator FIO2

Fluids Panel Alarms Panel S\ Call T gy HeaterCooler Heater | Ventiator | Temperatures = Oxygenator
annula 1 ” Media for ek ON é a Y
Editor | ! HMS eS| Cardioplegia cooler == 1) Timers Controls | | g

Figure 5.9 Set Gas Blender
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511 Let's go on pump!

Califia Patient Module

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 to heart

lung machine, Figure 5.10.

21:57:11  17-Jan-2023 Intracp PreCPB

CVP is also
decreasing

Figure 5.10 Arterial and CVP decreasing.
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Prime virtual circuit, refer to Figure 5.11.

Bring up bottom ribbon,
(@) Press Fluids Panel button.
(2 Press HLM Controls button.

In Fluids Panel,
(3)a Select Crystalloid from Fluids drop-down menu.
(3)b Enter 1000 mL of Volume.
(3)c Light up the Priming button.
(3)d Press Apply button.

(@) Notice Venous Reservoir fills up with this priming volume.

22:06:06 11-Jan-2023 Intracp PreCPB

APRRUD,  Copsaleic

Dats Tima Pump Timaer Flulds
11-Jan-2023 22:06:03  00:00:00 Crystalloid

CPB

Systemic Blood Pump

. ./

- E LPM D LPM

w Pump Flow Cardioplegia

HLM Contrals luids Panc Alarms Panel =y Call E Blood  HeaterCaaler Heater Ventilator Temperatures = Cuygenater
C Cannuta — ] Hmuiu for Lz _n ﬁ‘ 2l E
3 = Exditor = ! HMS Gases| o inbolagin Cobler == Timers Contress 3

Figure 5.11 Prime circuit using Fluids Panel
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To go on bypass, refer to Figure 5.12.
Gradually open Venous Occluder.
Start increasing systemic pump flow.
Virtual systemic pump is a roller pump; hence flow rate is dictated as opposed to speed
(RPM).

Observe arterial pressure waveform flattening. As flow is increased, mean pressure rises.

22:06:58 11-Jan-2023 Intracp PreCPB

3.‘: E LPM ﬂ LPM
W Pump Flow Cardioplegia

Figure 5.12 Starting bypass (SIM)
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5.12 Give Cardioplegia

Refer to Figure 5.13, in Instructor’s Panel » Cardioplegia,
(@ Set slider to Ante (Antegrade Cardioplegia delivery).
(2 Close X Clamp.

&)

CPB

Instructor's Panel

y BG Source SV02
Voz| 195 sight Radial
Artery .

. veoz[ 124 81 | et
o | [B— bo:[4809]  po:[ 573 ] ‘_h o
0 (O — o] o] 02 |

pump index| 161 | s02[ 100 |

X Camp
Pump Flow Venous Retur | 3.13 oH o
—‘ oP[-835 ] opclo @ }

3 e 1 2 "

Time Factor [x/sec)
A

i R
Advance mins) Flow Factor. 3540
A

(R

¥

Blood Gases  Temperature source
Scensrio_ o Scemsrio file_
Driven | Driven

Create Copy ete Save Read Relcad Heater Cooler -
NewStep  Step step sep | scenario o, M l
T R — o e | potiont variabis |
: _ e wf St a
> | e 7 - Blood Chemistry

Editor Cardiovascular Vars
Pulmonary Vars d
Irtrac PreCPB Surgical I
a0 Pre ok Ventilator
Cardioplegia
~ Hint Monitors / Labs

Scenario File: 5P COB Ault 113022-094725.1xt Play Scenario f ) | " CPB Califia Controls (SIM) '
- FACALIFIA®.

£ Coovneht 20172022 - Bomed Simulabon Inc. Al Riohts Reserved

L}
Scenaria Step Progress
i

Figure 5.13 Prepare for Cardioplegia delivery
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Califia Patient Module

Flow into Cardioplegia port. As flow is registered in the simulation software, the heart ECG
will sequence through waveform patterns until the heart is completely arrested, Figure 5.14.

22:09:03 11-Jan-2023

Intracp PreCPB

.

60
DO;  480.9 wmn
Hgb SOz |

Figure 5.14 Heart ECG under Cardioplegia delivery

Refer to Figure 5.15:
Close X Clamp in HLM Controls panel.
Increase Cardioplegia pump flow.
Notice ECG pattern change.

22:09:03 11-Jan-2023

i e w_.

PO, 60 .

Temp [~~ 370 | DOz 4809 wma
HCO3 BE SOz HCT  Hgb SOz
el 24 |51 |100
312 m 02 - = o 30 a1 61

B Pamp Flow io * 45, VO, 121, Q@ 31,

Figure 5.15 Heart ECG under Cardioplegia delivery (SIM)
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5.13 Event: Cannula malposition

Figure 5.16, in Instructor’s Panel » Califia Controls,

(@) Set Delivery Cannula (%) slider to about 25%.

(2) Arterial line pressure increases.

Refer to

P Instructors Panel

CPB

Pump Flow Venous Return| 3 pH

cvp OR Clock
3.11 Time Factor e
1

Advance (mins.)
A

g 0 %

Blood Gases  Temperature source
Scenario_ o Scenario File_

Calculated- . Califia Pmbe-l

Scenario  Step# | Scenario Step Duration | 4|

- ; Tt
Skills Speech

L

Editor

New Step Step Step Step Step  Scenario

v

Scenario Step Progress
i

Intracp PreCP8

~ Hint

. BG Source SV02 Target CVP- TBV-to-Califia
Voz| 154 .

. Z Right Radial | ¢ ) Drainage Cannula (%) Venous =
VCoe[ 123 || Artery PRV~ 02

(@] fna -
© 8 Do2[ 4 poa[ 577 | | | J Target CVP
Sweep pCO 100 -1.0
Pump Index 502 Califia's Reservoi

Delivery Cannula (%) Arterial

Driven Driven l e
Create Copy | Delete  Save Read  Reload Heater Cooler- Editor

Scenario File:  Sp CPB Adult 113022094725 6xt Play Scenario g\' CALIFI Califia Controls (SIM)
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Instructor’'s Panel

Califia Vol method

Figure 5.16 Arterial Cannula set to 25% opened
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Califia Patient Module

Avrterial line pressure should report a high value due to high resistance generated by the
smaller arterial valve opening, Figure 5.17.

¢
RS
-

Heat

exchanger
-,
Pump Root vent LV vent
0 suction
Arterial '
pump 4, JJ —— |
o0
Oxygenator & —
heat exchanger
Cardioplegia

Figure 5.17 High line pressure

Main pump type (Arterial pump)
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 decreases and

pressure drops somewhat.
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Due to the high resistance generated by the smaller arterial valve opening, the arterial line
pressure displayed in the Pressures panel is very high, Figure 5.18.
Line pressure (post-Oxygenator): 168 mmHg.

Pre-Oxygenator pressure: 178 mmHg.

12:32:02 15-Jan-2023 Intracp PreCPB

2. High arterial
line pressures

Pressure

: . : :
[ 0| :
p
Pre-Oxygenat ’
60
- 50 J0
Hii:!
mmHg o0 100 §®
Urine Output 0 o
0 I )

Oxygenator FIO2

Systemic Blood Pump enous Oceluder
Roller Pump. .  100% 100-
an s
. |

Fully closed
occluder O

= p
A7 e Loew pe

W Pump Flow Cardioplegia 1.

i Volume
i

Figure 5.18 High arterial line pressures (SIM)

Set Delivery Cannula (%) back to 100% once the event is resolved.
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5.14 Remove Cross Clamp

Califia Patient Module

Refer to Figure 5.19,

(@) Open Cross Clamp in Instructor’s Panel » Cardioplegia.

@ Notice ECG pattern return to activity, ending in SR (Sinus Rhythm).

@
BG Souree SV02
VO 118 | pightRadl _
o[ 9a Artery
_ Vcoz| 94 82 Cardioplegin Flow
o |8 tio| 3678 503 507 7
. Simulation
Sweep| 2.08 pC0z2| 62
122 S0z| 100 Xl
-
Pump Flow o Amte R @
e save | Read || ckon
Nmisinal| Esi =M=
Scanaris. Step# | ScenarioStep ation [ 4 — - Patient Variables
HH Speech Blood Chemistry
Editor Cardiovascular Vars
Pulmenary Vars
‘Seemario StepProgress | ["ireop PreCPB i 2“:' Ventilator
1
Cardioplegia
— | Monitors/Labs |
b ] CPB Califia Controls (SIM) |
G CALIFIASES
. Al Rishts Reseved Srng et semuttion
22:14:09 11-Jan-2023 Intraop PreCPB

@ECG Pattern once cross clamp opened

7.18

PCO; 62

g

PO, 607

TC T .
Temp 37.0 = DOz

HCOg BE SOz

ardl

367.8 rimin

HCT  Hgb SOy
2, /-51.0100.] 30, 10

Figure 5.19 Open Cross Clamp

93 ... Q
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Refer to Figure 5.20,
Open Cross Clamp in HLM Controls panel.
@ Notice ECG pattern return to activity, ending in SR.

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

@ECG Pattern once cross clamp opened
%

Urine Output

Oxygenator FIO2
Systemic Blood Pump

Venous Occluder
Roller Pump.

- 2 1007 100- |
Hﬂ v

mmHg

607 58

mmHg mmHg

mmHg

37C

Temp 37.0 °c| DOy  367.8 mimn
Fully closed

HCO5 BE 502 HCT Hgb  SO5 |
— Yo 23, 51,0100, 30, 10,

.37 ™t Reservoir Vol meq/| Tneq/| ol 824
== [ ARSIty Reservoir vouume

m Pump Flow Cardioplegial >, =) K* 4.5 . VO3 93 e @ 2.4,

Figure 5.20 Open Cross Clamp (SIM)
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5.15 Come off pump!

Califia Patient Module

Refer to Figure 5.21,
Start weaning by partially occluding venous drain and filling patient.

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.

@ Heart has taken over full body perfusion and CVP is normal value.

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

1 Patient's heart starts to
eject blood (arterial) and
venous pressure
increases

e S

22:17:0 -Jan-2023 Intracp PreCPB
17:01 11-Jan-2023 ntracp Pre END WEANING

[N PR DA DA PN U DA PO P B

2 Patient’s heart has taken
' over full body perfusion.
CVP is at a normal value.

Figure 5.21 Wean off pump
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Refer to Figure 5.22.

(@ Start weaning by partially occluding venous drain and filling patient.

Notice patient’s heart starts to eject and venous pressure increases.

@ Come-off systemic pump as patient’s arterial
meets target value.

pressure returns to normal and CVP

Heart has taken over full body perfusion and CVP is normal value.

22:16:05 11-Jan-2023 Intracp PreCPB

[ » | 237 eu 0 wew
W Pump Flow Cardioplegia

START WEANING

Patient's heart starts to
eject blood (arterial) and
venous pressure
increases

Partially close
venous occluder

22:17:01 11-Jan-.

' over full body perfusion.

G LPM D LPM
W Pump Flow Cardioplegia

3 Gradually bring pump flow

P venous occluder to fully

END WEANING

4 Patient's heart has taken

CVP is at a normal value.

to zero and

clamped

Figure 5.22 Wean off pump (SIM)
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5.16 Return to Opening Screen
Refer to

Figure 5.23, press End Simulation button, (2); confirm request to return to Opening Screen, (2).

X Instructors Panel -

C P B . Instructor's Panel

Califia Vol method

BG Source SVo2

Target CVP- L TBV-to-Califia
Right Radial Ir i 9% o
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‘@ e :
© 18 DOz L ) - S — Target CVP

20 40 60 80 100

Sweep 1.0

pump index| 0|
Pump Flow VenousRetum | 0|

o
a Current

100 .
v e ia's Reservol

Delivery Cannula (%) Arterial

OR Clock
Time Factor (x/sec) 22 Fr. EOPA Atterial
A g oo
1 L

P — 60 80 100
aad B Confirm Exi urrent
A 100 |

@

001 mmHg

— Calibration
Exiting in 28 seconds Panel

Create Copy.
NewStep  Step

save Read  Reload

Stey Stey
b P Scenario i iated-T Califia Probe- B

Scenario  Step # | Scenario Step Duration | 4| Text to Character Patient Variables
q H Pre-CPB CVP-10 = Skills Speech Narrator -

) Blood Chemistry

Editor

Cardiovascular Vars

Pulmonary Vars

v

]

- Intraop PreCPB. Surgical
Scenario Step Progrt-ss‘ Events
Cardioplegia
~ Hint Monitors / Labs
Scenario File: 5P CPB Adult 113022-094725.txt Play Scenario i | C Ll Fl KCPB Califia Controls (SIM)
) . e 7 \ 121000
& Coovriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulation

Figure 5.23 End Simulation
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5.17 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.

5.17.1 Access Scenario Editor
Refer to Figure 5.24, Press MENU button, [@), followed by Scenario Editor button, [@3)

Instructor Mode

FR CALIFIA SIMULATOR

Clinical Scenarios for CPB

[ (
SP CPB Adult | SP CPB Pediatric ‘ | Scenario 5 Scenario 7
L j ‘ ;
( ( |
SP CPB Infant : Scenario 4 | Scenario 6
| J |

MENU

Configure

Scenario Editor

7% Unbundle SIM

Parameters List

Pump Record Viewer

Figure 5.24 Access MENU in Opening Screen then Scenario Editor
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5.17.2 Save Scenario File
Refer to Figure 4.26, in Scenario Editor,

(@) 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.

(@) Press the Create button to complete the new scenario file creation.
Notice the Scenario Editor panel title reflects the new folder location and file name.

(5) Once the new scenario file and folder are created, return to File menu and press Close.

Press Close button to close the MENU bar, this step is not shown.

NIRS 52 Patient ID | Patient Age | Patient Ht (cm) | Patient Wt (Kg) Time Factor (x/sec) Textto Speech | Step hint ECMO System | Fon r avigation | dHCO3 | HC Temperature | Online &
[ [ 75 180 75 ale 1 [ Cardiohelp 435 37

PR New Scenario File dislog

enario FIe Mame
| I Getting Started - CPB S

Ventilatorini

Defauit

Button Selector Button Label
other | Other

‘
W =d] L=l
Dl e——)

CPB (Sim)

Figure 5.22 Save As... dialog in Scenario Editor
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5.17.3 New scenario file in Opening Screen
Refer to Figure 5.27, Opening Screen,
[@) Location of Scenario File points to the newly created Scenario File.
@ The selected button is Other as previously specified in the Save As... dialog.

[©) Press Continue button to load new scenario file.

Instructor Mode

FR CALIFIA SIMULATOR

Clinical Scenarios for CPB

SP CPB Adult SP CPB Pediatric ‘ Scenario 5 Scenario 7

SP CPB Infant Scenario 4 Scenario 6

4 Location of Scenario File
ﬂ C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Getting Started - CPB Scenario.txt

Location of Ventilator File
y
d C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Ventilator.ini
Continue

Exit

biomedsimulation.com

Figure 5.23 Opening Screen - New Scenario File
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5.17.4 Scenario File Step 2: Select cannulas
The original scenario file was saved with patient’s blood gases configured as desired, refer to Section 4.7.
Next is to select cannulas. Follow these steps in Instructor’s Panel, refer to Figure 5.28.
(@ 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.

(@) 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.

(&) Press Confirm button to save selected step changes to scenario file.

Original scenario file is not overwritten. A new one is created in
the same work folder; its filename includes a timestamp.

C P B . Instructor's Panel

Califia Vol method

P s, [
, ‘ VCOz Aa enous rov-
© | 1O borlass]| sole] L2 R
' sweep| 0 | pcoz| 62 | -1.0
pumpindex| 0| soz[ 86 | L Califia's Reservoi
Pump Flow venousRem[ 0| ph[7.19 ] :

cve OR Clock
Tm\l! Factor (x/sec)
o !

File wiite

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

re about to overwrite this

Create Copy | Delete | save | R|
NewStep  Step Step  Step™ S "
Scenario  Step # | Scenario St ient Variab|
= ep | ep e Delivery Cannulae Drainage Cannula
+ Biood Chemistr
i - Arterial Cannula
Editor L 2) Cardiovascularv; V0
No” 485  20Fr. EOPA Arterial B g =
Pulmonary Vart
o] .
Scenario Step Progress  Intrsop PreCPE Surgical Ventilator |
. Events
Cardioplegia |
~ Hint Monitors / Labs
° 5
Scenario File:  Getting Started - CPB Scenario 011523+ Play Scenario | CalnﬁaOontrols(S‘
L FRCALIFIACPE " »
21000 v i
© Coovriaht 2011-2022 - Biomed Simulation Inc. All Rights Reserved ¥ VY gringtife to simulation &7 Apply B it

Figure 5.24 Step 2 edits
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5.17.5 Scenario File Step 3: Go on pump
Follow these steps, refer to Figure 5.29,
(@) 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.
(@) 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.

(@) In the Confirm Scenario File write dialog, select both Skills and Surgical Events.

Hold <Ctrl> key to select multiple entries.

Press Confirm button to save step changes to scenario file.

CPB

Instructor's Panel

Califia Vol method

SVOZ

VOZ 155 Rng d ‘ Venous TargMCVPfl TBV "i C,.\I\Im
Q _ D02 [ 4454 poz[ 63 | i Target CVP
= suesp[ 0 ]| pos[ w5 ]| 10
Current
PN 100 9% T .

Pump Flow  VerewRewn[ 0 |  pn 225

Arterial
cve OR Clock 42 ictual Level
Tm;e Factor (x/sec)

1 3
o 60 80 100

PR Confirm Scenario File write

Selecting parameters in list below override its Empty Heart

Wanelo e et euemr =k current setting of ignoring the write request. =] 13 |
step. Please confirm or cancel. r Er S CILE
Target CVP
Siills
Create Copy  Delete  Save R|
NewStep Step Step  Step™ g

Scenario  Step# | Scenario Step [Hold <Shift> key for multiple selections| ient i
8 1| Pre-CPBCVP=10 8 7] J

ul = Biood Chemi:

[ s " = Set gas blender and go on pump
@ Cardiovascular Vars
Pulmonary Vars
v i
Scenario Step Progress 59 o Pump Surgical Ventilator
‘ Events
Cardioplegia

o Hint Monitors / Labs

Scenario File:  Getting Started - CPB Scenario 011523 Play Scenario Califia Controls (SIM)
N CALIFIAPE
121000

© Coouriaht 2011-2022 - Biomed Simulation Inc. All Riahts Reserved Bring Life to Simulati

Figure 5.29 Step 3 edits
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5.17.6 Scenario File Step 4: Give Cardioplegia
Follow these steps, refer to Figure 5.30,
(@ 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.
(@) 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.

(@) In the Confirm Scenario File write dialog, select both Cross Clamp and CP Delivery.
Hold <Ctrl> key to select multiple entries.

Press Confirm button to save step changes to scenario file.

CPB . Instructor's Panel

. BG S SVo2
_VOZ Right R:::\E | )
— d V_[Ol Artery Cardioplegia Flow
© | |\ i borlassa]|  porls7s ] | b [0 |
‘ sweep[ 201 | pcoe[ 72 |
pumplndex| 162 | s02[ 100 | Gl
Pump Flow Venous Retum | 3.15 | pH Off  Ante Retro

ove[834]  oraex 2 ﬁ\-i
Time Factor (x/sec) H/ “““
:

electing paral in list bel e its
Warning: You are about to overwrite this osrcntizcttingictliosornoithc ues
step. Please confirm or cancel. P ———
Target CVP
Cross Clamp.
Create Copy Delete save R| | CP Delivery.
New Step Step Step Step™ HCT
Scenaria Step# | Scenario Step ient Variables
5 1 | Pre-CPBCVP=10 8
Select cannulas ——— prood Chemistry
E @ Cardiovascular Vars
Pulmonary Vars
v .
Give cardioplegia Surgieal Ventilator
] Events
Cardioplegia
~ Hint Monitors / Labs
g\' C A LlFl !“3 CPB califia Controls (SIM)
v B

v2.1000

Bring Life to Simulation

Figure 5.30 Step 4 edits
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5.17.7 Scenario File Step 5: Event: Cannula malposition
Follow these steps, refer to Figure 5.31,
(@ 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.
(&) 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.
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Califia Vol method
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BG Source SVO2

VOZ 156 Right Radial _ || ¢ Venous
P End
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® ®
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Figure 5.31 Step 5 edits
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5.17.8 Scenario File Step 6: Open Cross Clamp

Follow
these steps, refer to Figure 5.32,
(@) 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.
(&) 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.
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5.17.9 Scenario File Step 7: Come off pump
Follow these steps, refer to Figure 5.33,
(@ 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.
‘- (@) 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.
() 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.
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Figure 5.33 Step 7 edits
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5.17.10 Run newly created scenario file
Follow these steps, refer to Figure 5.34,
(@) Press Step 1.
(2) Press Read Step to read first step in scenario file.
(3) Use the Play Scenario button to play through the scenario file one step at a time.

Table 4.2 outlines the key actions by each player for each step: Instructor and Student.

R Instructors Panel
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1
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-
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1
1

1 |5
Scenario Step Progress
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Scenario File:  Getting Started - CPB Scenario 011523- |2 Play Scenario i | CALI FIA CPB Callifia Controls (SIM)
82077
° P o 121000
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Figure 5.34 Run Scenario File

. Pre-CPB Review patient condition

. Select Cannulas Review cannula selection

. Go on pump Observe Set gas blender, go on pump

. Event: Cannula issue Observe Identify issue

. Open Cross Clamp Open Cross Clamp Observe patient vitals

1
2
3
4. Give Cardioplegia Close Cross Clamp Deliver CP
5
6
7

. Come off pump Observe Wean off pump
Table 5.2 Actions by Instructor and Student when running this simulation scenario
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5.17.11 Package scenario file as a SIM file

A SIM file is a convenient approach to package simulation cases. These can be shared and loaded in other

computers running the Califia Simulator application.

A single file bundles the following files used in a simulation case:

6. Scenario file.
7. Ventilator.INI file.

8. Any media the scenario uses.

9. Any Lab Reports and TEG images.

10. Future files such as Drug definition files, additional forms (patient condition, history, etc) will be

included.
To create a SIM file,

Press Scenario Editor button, (4), refer to Figure 5.34.
For the following steps, refer to Figure 5.35,
@ Press File » Create .SIM bundle.

(2 Choose a target location for the SIM file; shown is the Desktop.

(3 Press Create button to build SIM file.
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5 |1 Bl Bl -1 1 - -1 -1 - Bl [ 1 -1
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—
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Figure 5.35 Create a SIM bundle
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10.1.1 Steps to unbundile a SIM file
To unbundle a SIM file, refer to Figure 5.36,
(@) From Opening Screen, press MENU button then Unbundle SIM button.
(2 Select SIM file.

(3) Press Unbundle button then Close to return to Opening Screen.

MENU
Configure
" Scenario Editor
7% Unbundle SIM
Parameters List
Pump Record Viewer
} Operator's Manual

Licensing

About File name: | Getting Started - CPE Scenario.si | [Califia Sim file (*.sim)

Unbundle Cancel

Figure 5.36 Unbundle a SIM file
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When a SIM file is unbundled, in addition to placing all files in their proper locations, it configures the
Califia Simulator application so it’s ready to run the unbundled simulation scenario, refer to Figure 5.37.
(@ Scenario file and Ventilator.ini file paths are loaded.
(2) Other button is linked with scenario as defined in SIM bundle.
(3) The simulation mode (CPB or ECMO) is selected.

(@) The operator can press the Continue button to step into the simulation case.

Instructor Mode

SiM

Clinical Scenarios for CPB

SP CPB Adult SP CPB Pediatric | Scenario 5 | | Scenario 7

SP CPB Infant | Scenario 4 | Scenario 6

ﬂ Location of Scenario File
Location of Ventilator File
C:\Users\CalifiaSim_admin\Desktop\Simulator Files\Scenarios\CPB\Getting Started - CPB Scenario\Ventilator.ini

biomedsimulation.com

Figure 5.37 Results of unbundling SIM file
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6

Let’'s go on ECMO! -an ECMO
simulation [SIM mode]

This chapter steps through an ECMO simulation. You can follow along.

Approximately 60 minutes to complete this chapter.

6.1 SIM mode only in this chapter

Refer to Figure 5.1 , [@).

_ Sections in this chapter headlined with this image refer to software-
only simulation. No CPM or real pump is involved.

= Chapter 5 introduces an ECMO simulation case using the CPM. |
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6.2 Use a Standardized Patient scenario

Select one of the six SP ECMO scenarios available, Figure 6.1, [@):
e SP VA ECMO Adult
e SP VAECMO Infant
e SP VA ECMO Pediatric
e SPVV ECMO Adult
e SPVV ECMO Infant
e SP VV ECMO Pediatric

Press Continue button, @), to step into the simulation.

#R CALIFIA SIMULATOR

Clinical Scenarios for ECMO

SP VA ECMO Adult SP VA ECMO Infant

SP W ECMO Adult ‘ SP W ECMO Infant

ios\ECMO\VA ECMO\SP VA ECMO Adult\Ventilator.ini

biomedsimulation.com

Figure 6.1 Opening Screen » ECMO mode
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6.3 ECMO - Instructor’s Panel, Legacy Learner & 3D ICU

The Califia ECMO Simulation environment includes 3 main panels, refer to Figure 6.2. Minimize the
Califia3D ICU window to show the Legacy Learner screen.

P tntructors Pt

Cardiac Output rdiac Inds et petiee,
0 70
2 | 136
Gender Her
perellio A Total Blood | Mle G, 43900
VAT il o] oo v | “Volurne
ow cve[1003] 1 i [“s158 7 180 Paticnt Height (am)
0 75 patnt Welght k)
BM
VV Flow . ! 2315
inc)
0 AT e

Circuit . ¢ Ao
VALCMO (fem-fem) &

1. Instructor's Panel

18:02:00 19-Feb-2023
BXE 2. Legacy Learner Screen

PAP

Y 3. Califia3D ICU

| (— FicAupA

SEiomls "
* . oooss - HEE y
G 4

Recent

Joystick Clinical Case Quick Nav

Figure 6.2 ECMO main environments
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6.4 Patient Demographics

Refer to Figure 6.3, review and change the following:
(D) Age
@ HCT
(3) Gender
(4) Weight
(5) Height

P} Instructors Panel

ECMO

SVO2
ol ]| e | o
- - o] e | [ 71
°le o s]| o 0] |
sweep| 0 | w02 Pressures
VA Flow umpindex| o | s02 3 |

prlzea] |0

o]

OR Clock
Time Factor(se0 "
VV Flow v ! v !
Advance (mins)
A
i g 0 *|a 2
Circuit v
VA ECMO (Fem-Fem)  — Temperature source
Scenario File
Water Temp > File_
Setpoint Driven l
& Heater Cooler-
Create Copy Save Read  Reload 370 I
New Step  Step ste Step Step  Scenario v Califia Probe-
Scenario  Step# | Scenario Step Duration | 4|
g 1| PreECMO CVP=10 -1 Skills
=50
Editor

| sicu POD 1 Pre VA ECMO
Scenario Step Progress
i

Scenario File: SP VA ECMO Adulttxt Play Scenario

© Conyright 0112023  Bomes Simustion nc. A1 Tghts Reserves Fatent Fercing

~ Hint

Cardiac Output

BSA
DuBois =

Cardiac Index

Total Blood
Volume

Launch
Oxygenator
Panel

Placement Exit Room -

Textto

Speech  Acton!

Character

Narrator ¥

Instructor's Panel

Patient Age
A
=0

Gender e
Male O@;‘w.oo @

9 180 Patient Height (cm)

Patient ID

:J‘ 75 Patient Weight (Kg)

< Bladder Temp

Urine Output (mL/kg/hr)
o2 0l ok o

Patient Variables

Blood Chemistry

Surgical
Events

CALIFIA EcMo

Bring Life to Simulation

Cardiovascular Vars

Figure 6.3 Patient demographics in Instructor's Panel
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6.5 CVP Gain

In Instructor’s Panel, press the Calibration Panel button under Califia Controls to bring up the Califia

Calibration Panel, Figure 6.4. Set CVP Gain as dictated in Table 6.1.

BSA (m?) ’ CVP Gain
<1 3.5
Between 1 & 2 3.0
> 2 2.5

Table 6.1 BSA vs CVP Gain

FA Califia Calibration Panel

ICVP

cvp |9.98 |
7 include in
Offset v 0.00 Save Step
cam | 250 e_Enter CVP
Flow Gaim Settings Gain value
ArtFlow Gain _, 1.00
. Califia S
CPFlow Gain , 1.00 S
Calibrate
None- _
Level-
Pressure-
Temperature-
califia

B et

Figure 6.4 Califia Calibration Panel » CVP Gain
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6.6 CVP

Set CVP to 10 mmHg

Refer to Figure 6.5, go to Instructor’s Panel » Califia Controls.
(@) Enter 10 for Target CVP then press <Enter> .

@ Volume in the virtual Califia’s Reservoir changes until CVP reaches 10, @

R Instructors Panel

ECMO

BG Source

© Conyight 20152023 - Bomes Smuiston ne. A1l Rights Reserved Batent Pending

SVo2
VOr| 141 || rght Racial _
r P End Veo:[ 113 L]
© 8 D02| 4173
Sweep| 0
Pump Index| 0
VA Flow A
| cvel1003 ] :
OR Clock
VV Flow " g !
Advance (mins.) ’—‘
» g 0 ®| & 7
Circuit v
VA ECMO (Fem-Fem) = Temperature source
WaterTemp  >cnepie e
Setpoint
& Heater Cooler-
Create Copy Save Read Reload 370 l
New Step  Step Step Step Step  Scenario v Califia Probe-
Scenario  Step# | Scenario Step Duration | 4|
A 1| PreECMO CVP-10 = Skills
5
Editor
| sicu POD 1 Pre VA ECMO
Scenario Step Progress
i
~ Hint
Scenario File: P VA ECMO Adult 021923-185416.0xt E—

Instructor's Panel

O)

Target CVP
-1.0

Drainage Cannula (%) Venous

60 80 100

a Current
- i

Delivery Cannula (%)

Califia's Reservoir
Arterial
23 Fr. DT NG FEM ART

80 100

Current|
Vo

Empty Heart

Cannula
Editor

Calibration
Panel

Placement Exit Room b4

Textto Character
Speech Narrator -

Blood Chemistry
califia Controls (SIM)

Action !

Surgical
Events

CALIFIA EcMo

Bring Life to Simulation

Figure 6.5 Set Target CVP in SIM mode
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6.7 Arterial Pressure

Refer to Figure 6.6, in Instructor’s Panel » Cardiovascular Vars,
(@) Press Set Arterial Pressure button.

(2) Specify desired Systolic and Diastolic Arterial Pressures in Model Settings panel.
(3) Press Target button.

(@) It takes a few seconds to find values for LV Contractility and SVR.

(5) Once Targetting is complete, press Save Step to save all changes to scenario file.
(&) Press Confirm button.

Close Model Settings panel upon saving changes to scenario file.

ECMO

Instructor's Panel
. N Set
86 Source svo2 Cardiovascular Vanable@ e
VOz| 141 | Right Racial

o |[Ea veo:[ 13 e | ‘71
e D0z[a155]|  poz[ 39 |

a2 o 'S
sweep| 0 pcoz[ 8 | Pressures @ W Camimeiy
VA Flow pumpindex| 0 || 502 93 ] o

P 1003 pH| 7.84
E s

Time Factor (x/sec)
a

"
v
A
VV Flow v ! g 1

Py .
0 P Contim Scenaio P wie

] RV Contractily

..... — e

Circuit

VA ECMO (Fem Fem) &

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

-

Patient Variables
]

. Cardiovasculae Vars |

Pulmonary Vars.

%] sicupop 1 pre VA ECMO Surgleal Monitors / Labs
ScemarioStep Progress Events "
a Califia Controls (SIM) E

~ Hint

 FACALIFIAFY2

n
Step 1 - SICU POD 1 Pre VA ECMO

Recent

Joystick Clinical Case Quick Nav

Figure 6.6 Set Systolic and Diastolic Arterial Pressure
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6.8 Ventilator Settings

While referring to Figure 6.7, approach the Ventilator in the 3D ICU room by pressing on it. The

buttons along the bottom left corner can be pressed to edit. Turn the knob in bottom right to change

value, depress the knob to commit the value change:

Q@ FiO2
@ PIP
(3 Rate

(@) PEEP

Step 1 -SICU POD 1 Pre VA ECMO

. PC-SIMV+
T 16:24:22

Figure 6.7 Ventilator settings

Quick Nav

Recent
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6.9

6.9.1

Blood Gases

Configure patient’s arterial blood gases

Refer to Figure 6.8, go to Instructor’s Panel » Blood Chemistry.

(@ Press Calculate Desired Gases button.

(2) Specify desired pO2, pCO2 and pH for arterial blood in Model Settings panel.

(3) Press Target button.

(@) It takes several minutes to find values for HCO3-, Dead Space and Pulmonary Shunt Fraction,
the first parameter is in the Blood Chemistry section.

(5) Once Targetting is complete, press Save Step to save all changes to scenario file.

(6) Press Confirm button.

Close Model Settings panel upon saving changes to scenario file.

In Blood Chemistry, press

ECMO

Calculate Desired Gases button

(not shown)

Pulmonary Vars

V02

Ls9]

Pulmonary Compliance

. BG Source
Vo2 Right Radiial y
: Attery e i 1D
VCOz 0 2 4 6 8101214161820

Y-

ml/cm H20

Instructor's Panel
Ventilator INI

Launch
Gas Exchange 2]
Panel

F

00280 |
pcos[ 50 |
so[ 53 |
PH

Dead Space

box[155]
sweep| 0]
[o]

Pump Index

ap

Pressures

L@

6o 00 o ao 5o ¥

Pulmonary Shunt Fraction
a

. 400

2| 0.13 [fossro
3749 —

Blood Gases Arterial Pressure |
mL
Stabilizing

Va/Q

po2 pCO2 pH

A “ Al
@ 7 50 Lk =0 L e

OR Clock

Target BE.

dHCO3
Circuit Var A

,

Time Factor (x/sec)

A
v

137 | 885 WSS

Elapsed Time

Circuit
VA ECMO (Fem-Fem)

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

Create
New Step

Copy
Step

PreECMO CVP=10

Target 0 00:03:27

@ Ready ..

B et

Patient Variables

[ Blood Chemistry |

’7%& o
| sicu PoD 1 Pre VA ECMO

Scenario Step Progress Events
i

ECMO Adult 021923-180533.6xt

 FACALIFIA ET2

Cardiovascular Vars

Pulmonary Vars

Monitors / Labs
Califia Controls (SIM)

6.9.2

Figure 6.8 Set Blood Gases

In Califia3D, request an ABG (Arterial Blood Gases) lab from nurse

Follow steps shown in Figure 6.9 to have the nurse draw a blood sample:

(@ Bring up side menu.
(2) Press the phone button.

(3) Select NURSE1 from pager list and press Call button to summon nurse.

(@) Select Run GEM3000 Report from list
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Step 1 - SICU POD 1 Pre VA ECMO

Y mej@
hE|p? Dram Urometer
Drain Hemofilter i
o e
e

Joystick ‘ Clinical Case

Figure 6.9 Summon nurse to request ABG report

Referring to Figure 6.10, select a blood sampling site from selections, ().
(2) Once the nurse leaves the ICU, press the clipboard at foot of bed to display blood gases report.

FACALIFIA

Bring Life to Simulation |

Recent

Joystick ‘ ‘ Clinical Case Quick Nav

Figure 6.10 Select sampling site from options
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Figure 6.11 shows the blood gases report. Click away from clipboard to put away.

%IAQ

Bring Life to Simulation
021923-181728 GEM3000 - LRA

«.\ulm-mwnm)’

[ PATIENT SAMPLE REPORT

Status : ACCEPTED
©02/19/2023  18:24:23
Sample Type:

Left Radial Artery
sample No: 67
Patient:

m: °
Instrument:

Model: GEM 3000
S/N: 17779

Recent

Measured (37.0C)

maHg

| po2 80  mmHg
| Na+ 145 mmol/L
K+ 4.5 mmol/L

.@ mmol/L

Derived Parameters

HCO3- 16.7 mmol/L
BE(B)  -11.3 mmol/L
s02¢ 93 %

Quick Nav

Figure 6.11 Blood Gases report
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6.10 Select Delivery and Drainage Cannulas for VA ECMO

In the Califia3D ICU space, approach the femoral cannulas, Figure 6.12.

E/ Press rolled bedsheet at bottom of bed to cover or uncover patient. I

P Califia3D
Step 1 -SICU POD 1 Pre VA ECMO

Recent

Joystick Clinical Case Quick Nav

Figure 6.12 Patient’s femoral cannulas

As shown in Figure 6.13:
(@) Press on the Left Femoral Arterial Cannula.

(2 Press Change Cannula to bring selection list.
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P Califia30

Step 1 -SICU POD 1 Pre VA ECMO

Change Cannula

Modify Depth

!

Modify Rotation
\ e —

Joystick Clinical Case Quick Nav

Figure 6.13 Bring up Change Cannula dialog
As shown in Figure 6.14:

(@ Select an appropriate cannula from list.

A Califia30

Step 1 -SICU POD 1 Pre VA ECMO

Cannulas

10 Fr. MDT NG FEM ART
12 Fr. MDT NG FEM ART
15 Fr. MDT NG FEM ART
17 Fr. MDT NG FEM ART
19 Fr. MDT NG FEM ART
21 Fr. MDT NG FEM ART
23 Fr. MDT NG FEM ART
25 Fr. MDT NG FEM ART

1 A\

Joystick Clinical Case ‘ Quick Nav

Recent

Figure 6.14 Femoral Artery Cannula selection list

Pressure-Flow profiles for cannulas are modeled using respective electro-
mechanical valves in CPM. The same performance profiles are used in SIM mode.
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6.11 Set Gas Blender

Locate Gas Blender in Califia3D ICU, mounted on the ECMO cart, press it to approach it, Figure 6.15.
(@ Turn knob to set Gas Sweep to about 2 LPM.
(2 Turn FiO2 knob to 100%.

Recent

Joystick Clinical Case Quick Nav

Figure 6.15 Set Gas Blender
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6.12 Let’'s go on ECMO!

Refer to Figure 6.16, turn RPM knob in Cardiohelp until it reaches about 2000 RPM, (D).

(@ Clamp is in place in arterial line.

(3) Pressing the Vitals Signs monitor can anchor it along top right of window.

Since this is a femorally cannulated VA ECMO configuration, as long as the pump outflow pressure is
reasonably higher than the patient’s heart mean arterial pressure, there should be forward flow once the
clamp is removed.

P Califia3D - o X
Step 1-SICU POD 1 Pre VA ECMO

Recent

|4

_— 4

Joystick ‘ Clinical Case | Quick Nav

Figure 6.16 Pressurize circuit to ensure forward flow

Time to remove clamp, Figure 6.17, by pressing it. After a few seconds, flow will settle. In our case, flow is
1.73 LPM.
Key observations:

e Qutflow blood color is brighter than inflow due to oxygenation effect.

e Pressure drop across oxygenator is 5.2 mmHg, which calculates to 3 mmHg/LPM.

e There remain some pulsatility in the arterial pressure waveform, signifying the native heart

continues to eject blood.
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Recent

j: Clinical Case Quick Nav

Figure 6.17 Forward flow after removing clamp

Referring to Figure 6.18, increase RPM to 3000, (1). Also, set the Oxygenator Pressure Drop to 10
mmHg/LPM, ).
Key observations:

e Flow rate is now about 4.2 LPM.

e Native heart is not longer ejecting; arterial pressure waveform is flat.

e Arterial pCO; is very high, (3.
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Pulmonary Vars

Instructor's Panel

Vestator i
86 Source svo2 Pulmonary Compliance 0
V02[ 219 | right Racal v( Wm0 | e
Vool s | 2 T | 83 S R o
9 2[532 Desd
bo:[e126 | po2[532 ] Soec By o sasieng (D
Sweep| 201 | pcoz[ 80 Pressures P ToEEPER I o 442.2
‘ TR Va/Q
Pump Index | 217 50z 100 ncory St Fscion
i " o 2 a—% | Inf |fpszs
ol 5o L) A g 1 . T e ey 3149 p—
OR Clock i e s Circuit Vars
Tmetacoriwied ||| 02 Addition Eficiency 4, €02 Removal Efficiency 5
A g J ~
v ! v ! R g 100 e g 100
Advance (minc) ‘ 20 e R e
A~ o || Oxygenator Pressure Drop e
’ v ! . - 10
ST
Scenaio e
Water Tem -
iy |
o g Heser e
Soe | Resd |
Step  Step  Scenar v mﬁ..-,,_l Placement ExtRoam { Patient Variables
Textto a ——————
awont e Blood Chemistry
Cardiovascular Vars
Pulmonary Vars
| sicupon 1 prevAECHO Surgiaal Monitors /Labs |
Scemarlo Step Progress Events m
1 Controls

~ Hint

Step 1 - SICU POD 1 Pi

Joystick

Clinical Case

Quick Nav

Figure 6.18 High flow at high RPM

Recent

Referring to Figure 6.19, the high arterial pCO> pressure is addressed by increasing Gas Sweep to about 4
LPM, (@), resulting in pCO2 in the mid 40s, (2).
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Instructor's Panel

SVO2
. BG Source
Vo[ 219 || gt racil Patient Patient
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P ] B End veoz| 175 || —2 0 g 7
9 026038 | (02 12 0 0 ,
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VA Flow orsor]  pHlTie] || A4 194 | | [ 5158 | | gl 160 Pesentieahtiom
OR Clock 575 Patient Weight (kg)
Temefacor e | BMI
=
VV Flow 1 v ! 2315

v
I—I toomce i) |
0 Jdo ||

= BladderTemp.

Launch E—
i v
Circuit Oxygenator BN B N B S
E Temperature source gl
7 Urine Output (mi/kgrhe)
Scenrio e &
Water Temp Driven l ............... w°
S B e
cree | Copy Swe | Read | Reload 9370 ]
NewStep  Step. Step  Sp  Scenario v Calfi Probe Placement ExtReom 7] i i
Scenario 8 | Scenario: Duration | 4| Textto Cheracter R e
= Sl Specch  ABOBL  pamater Blood Chemistry

L Cardiovascular Vars
Edior |
Pulmonary Vars
Monitors /Labs |
Califia Controls (SIM)

| sicupo 1 pre va ECHO Surgleal
Scemaro Step Progress Events
: 1

~ Hint

_FACALIFIA EcMo

g Lfe o Simulston

Scenario File: P VA FCMO Aduat 071923 16341651

© Comah 21,202 B S . AL R et v Perg

Recent

Quick Nav

Joystick

Figure 6.19 Higher gas sweep lowers arterial pCO>
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6.13 Event: Large pressure drop across oxygenator
Refer to

Figure 6.20, in Instructor’s Panel » Pulmonary Vars,
(@) Set Oxygenator Pressure Drop slider to about 70 mmHg/LPM.
(2) Observe the drop in flow rate and large AP across oxygenator.

(3) Arterial pressure shows a small Systolic-Diastolic range indicating the heart is able to eject.

O Instructor's Panel
Pulmonary Vars i
- SVO2 Pulmonary Compliance
ol wisl e— |
veoo[ 119 ]| Aty 1 80 oE Jbe s

End
0 S dor[ars]| ro:[m

A subizng @
sweep[ 206 || pcoz[ 64 | Pressures = v
rmptnae 175 ]| 503 52 | T R g 0
VA Flow cw[s79 | pH[709 = ol e— 37 40 012 |fiasR
Tamefactoriied | 02 Addition Efficiency 4, €02 Removal Efficiency
VV Flow s [ ¢ 1 L ) 4100
0 Advance (mins) ‘ v
v o & .
Circuit v
E =
Scenuio e
Water Tem -
Sl |
HesterCooler-
..... Copy Soe | Read  meload 9370 |
NewStep  Step. Stp Step  Scenario Calfi Probe. Placement _____ ExitRoom. vl 2 8
Scenerio Steps | ScemarioStep Durstion 4] Textto . e ——
4 i Spocch  ABO0L jaratar vl Blood Chemistry |
= Cardiovascular Vars.
itor |
Pulmonary Vars
1% sicu POD 1 Pre VA ECMO Surgleal L!lo—_ nitors /Labs |
ScemrioStep Proaress Events
1 Califia Controls (SIM)
~ Hint

Step 1 - SICU POD 1 Pre

Recent

Joystick Clinical Case Quick Nav

Figure 6.20 Effect of large pressure drop across oxygenator

If an Oxygenator change out is decided, then return Oxygenator Pressure Drop to something like 15
mmHg/LPM, refer to Figure 6.21.
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Figure 6.21 Result of Oxygenator change out
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6.14 Return to Opening Screen

Refer to
Figure 6.22, press End Simulation button, confirm request to return to Opening Screen.

ECMO

Instructor's Panel

SVOo2

( : ) . BG Source . 8

\/Oz- Right Radial i :

. QMW A Cardiac Output = Cardiac Index CEIm0 GEEmREn
End Veoz[ 170 | 0 J‘ 70

Ssitonsl o055 o Lo | [0 ]

HeT
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BSA TotalBlood  Msle <3, 439.00
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PH 9 1 5158 ;\130 Patient Height (cm)
’—‘ A
A

Pump Index

%3

VA Flow

OR Clock g 75 Patient Weight (Kg)
Tin\m Factor (/sec) BMI

AR

‘Advance (mins.)

A

i
>

A = Bladder Temp

o ) Launch _—937

o X T
Eaienatey 15020 25 30 3B/ 40 45

Panel

Circuit

Urine Output (mL/kg/hr)

Create Copy | Delete  Save Read  Reload
NewStep  Step step Step Step

Scenario

Exiting in 29 seconds |Bithoom = |
Scenaria

| | Patient Variables
Step # | Scenario Step Duration | 4| R - Character =
=3 1 | PreECMO CVP=10 -1 Skills Speech  Action! Narrator - Blood Chemistry
*

¢ Cardiovascular Vars
Editor
Pulmonary Vars
| sicu POD 1 Pre VA ECMO Surgical Monitors jlabs,
Scenario Step Progress Events
i Califia Controls (SIM)

A Hint

#R CALIFIA EcMO

Bring Life to Simulation

Scenario File: P VA ECMO Adult 022023-205836.txt

© Copyrght

2023 - Fomed Smuatoninc. A1 Rghs Reser

Figure 6.22 End Simulation
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6.15 Create an ECMO Simulation Scenario File
In this

section, we will repeat the ECMO case presented in this chapter however we will save all stages into a

scenario file.

6.15.1 Access Scenario Editor

Refer to Figure 6.23, Press MENU button, (1), followed by Scenario Editor button, (2).

FX Califia Simulator = 1

Instructor Mode

FR CALIFIA SIMULATOR =

Clinical Scenarios for ECMO

SP VA ECMO Adult SP VA ECMO Infant SP VA ECMO Pediatric Scenario 7

‘ SP W ECMO Adult l SP VWV ECMO Infant SP VV ECMO Pediatric

| SSSEia s St e So bt

— — MENU
OO Configure

—
g Scenario Editor

S,M» Unbundle SIM

Figure 6.23 Access MENU in Opening Screen then Scenario Editor
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6.15.2

Save Scenario File

Refer to Figure 6.24, in Scenario Editor,

(@) Press File menu selection

(2 Select Save As....

(3) Enter a new scenario file name such as Getting Started —- ECMO
This name is used to create a folder which will host the scenario file and ventilator.ini file

(@) Set the Button Selector to Button 7 and provide button with a label such as Getting Started with
ECMO

(5) Press the Create button to complete the new scenario file creation
Notice the Scenario Editor title reflects the new folder location and file name

(&) 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.

Create SIM Bundle

=

Ctrl+0  iurgical Ev; NIRSST | NIRSS2 | Blood Gases | Patient ID | Patient Age | Patient Ht (cm) | Patient Wt (Kg) | Gender | Time Factor (x/sec) | Advance (mins.) | Text to Speech | Step hint | Skills. Circuit | ECMO System | Form 1 |Form2 | Navigation | dHCO3 | HC Temperati 4 |
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Figure 6.24 Save As... in Scenario Editor
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6.15.3 New scenario file in Opening Screen

Refer to Figure 6.25:
(@ Location of Scenario File points to the newly created Scenario File

(2) The selected button is Button 7 shown with label Getting Started with ECMO

(3) Press Continue button to load new scenario file

Instructor Mode

FR CALIFIA SIMULATOR -

Clinical Scenarios for ECMO

SP VA ECMO Adult | SP VA ECMO Infant ‘ SP VA ECMO Pediatric

SP W ECMO Adult | SP W ECMO Infant SP VWV ECMO Pediatric

Location of Ventilator File

4 —sammeornl
ﬂ C:\Users\jorge\Desktop\Simulator Files\Scenarios\ECMO\VA ECMO\Getting Started - ECMO\Ventilator.ini

biomedsimulation.com

Figure 6.25 Opening Screen New Scenario File
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6.15.4 Scenario File Step 1 edits

The original scenario file was last saved with patient’s arterial pressure and blood gases configured, Sections
5.7 and 5.9 respectively.

Ventilator settings are not scenario file parameters however initial values for FiO2, PIP, Rate and PEEP
are stored in a file labeled ventilator.ini. To edit these initial values go to Instructor’s Panel » Pulmonary

Vars and press Ventilator.ini button, refer to Figure 6.26.

®

Vo2 Pulmonary Vars Ventilator INI @ PR Edit Ventilator INI X
. BG Source . ) Pulmonary Compliance e .
Vo:[ 141 ] nomersan o—— 1; el
r < Y Artery IR R R KRR as bxchange s¢ s| or Files'
o @ End veoz[ 113 | = 0T W e e R Panel ene
© : ’ ’ Dead §
|9 S simutationil Do: poz[ 20 | “ ar—=t (s Rate[ 10 |2 [
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VA Flow [7as]  » onmnlle— 013 |Beie Aoz[ 100 |
cvp[ 1003 oH[7.15 g 1 sl e— 57 L -
II' OR Cloek - e e Circuit Vars P\P-SS o or .
Time factor basea | | 02 Addition Efficiency 4 €02 Removal Efficiency - PEEP = e
A R N o J
VV Flow v g 1 os—— ) 100
II' F ‘
¥
Circuit
VA ECMQO (Fem-Fem) -
A er Cooler-
Create Copy. save Read  Reload 37,
New Step Step Step Step  scenario b ifiaProbe-®  placemen it Exit Room h 4 Patient Variables
ration | 4| Tets Character =
PreECMO CVP-10 E Skills Speech  Adtien! Nerator < Blood Chemistry
Cardiovascular Vars
ranmeyve | (1)
| sicu PoD 1 pre VA ECMO :nrsiﬂl Monitors / Labs
Scenario Step Progress vents.
i Califia Controls (SIM)

 Hint
rio File: Getting Started - ECMO 022123 °
e ‘B ALIFIA E€MO
>

Bring Life to Simulation

Figure 6.26 Edit Ventilator.ini parameters

Refer to Figure 6.27,
Media files can be setup to display in the two monitors in the Califia3D ICU environment.

(@) Go to Monitors / Labs.
(2 In the Media tab, choose media file from dropdown list and Play button set to green.
Similarly, in the TV tab, select media file from list and set Play button to green.
(3)&(@) Media file displays in ceiling-mounted screen and large TV displays media file in
TV tab.
Skills field in Instructor’s Panel is used by Instructor for key notes pertaining to the step they’re
added in.
(5 Add following note in Skills field: Check ventilator initial settings. Set Media files. Use
Text to Speech to help navigate the 3D environment.
Text to Speech field in Instructor’s Panel is helpful to help navigate the Califia3D ICU

environment.
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(6) Add following in Text to Speech field: Press on the ventilator in the ICU room to
review its settings.
Finally, save all edits in Step 1,
(7) Press Save Step button.

Press Confirm button to save selected step changes to scenario file.

Original scenario file is not overwritten. A new one is created in
the same work folder; its filename includes a timestamp.
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6.15.5

Scenario File Step 2: Nurse

Summon nurse to produce Arterial Blood Gases report, refer to Figure 6.28.

(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Summon nurse for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following note in Skills field: Room navigation.
(@) Add following note in Surgical Events field: ABG.
Surgical Events value displays along top of the Califia3D environment.
(5) Add following in Text to Speech field: Press button in lower left followed by phone button. Find
Nurse 1 in pager and press Call button.
(&) Press arrow button in lower left of the Califia3D environment, followed by pressing the Phone
button.
(7) Use Up-Down buttons in pager to find Nursel then press the Call button to summon nurse.
Press Run GEM3000 Report.
(9) Press Save Step** button. In the Confirm Scenario File write dialog select:
Skills
Text to Speech
Surgical Events
Hold <Ctrl> key to select multiple entries.
** refers to the step having been modified and needs to be saved.

Press Confirm button to save step changes to scenario file.
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6.15.6 Scenario File Step 3: Request ABG from nurse
Refer to Figure 6.29,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Request ABGs for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following in Text to Speech field: Request jem 3000 report. Find Left radial artery from
syringe bubbles and select it.
“jem” is a deliberate word misspell to ensure speech pronounciation is correct.
(@) In the Califia3D environment, hover mouse over syringe bubbles above patient until Left Radial
Artery is found then select it.
(5) Press Save Step** button.
(&) In the Confirm Scenario File write dialog select:
Text to Speech

(7) Press Confirm button to save step changes to scenario file.
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6.15.7 Scenario File Step 4: ABG
Refer to Figure 6.30,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Review ABGs for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following in Skills field: Interpret ABG.
Add following in Text to Speech field: Press on clipboard at foot of the bed to bring up the
latest arterial blood gases report. Click away from clipboard to put it away.
(@) In the Califia3D environment, press on the clipboard at foot of the bed to bring up the latest
blood gases report. Click away from clipboard to put it away.
(5) Press Save Step** button.
(&) In the Confirm Scenario File write dialog select:
Skills
Text to Speech

(7) Press Confirm button to save step changes to scenario file.
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6.15.8 Scenario File Step 5: Select cannulas
Refer to Figure 6.31,
(@ 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) Add following in Skills field: Review cannula selection.

Add following in Text to Speech field: Press on either cannula handle to approach it. Press it
again and select Change Cannula. Review selection list then close it. You can repeat the
process on the second cannula.

(@) In the Califia3D environment, from the Overview position, press on either femoral cannula to
navigate towards it. Press the cannula once more to bring up the Change Cannula menu. Select

Change Cannula to review the cannula listing. Click away from it or press the X button to put it

away.

(5) Press Save Step** button.

(&) In the Confirm Scenario File write dialog select:
Skills
Text to Speech

(7) Press Confirm button to save step changes to scenario file.
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6.15.9 Scenario File Step 6: Gas Blender
Refer to Figure 6.32,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Set gas blender for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following in Skills field: Sweep=2, Fi02=100.
Add following in Text to Speech field: Press the Overview button under Recent. Then press the
Gas Blender on the eckmo cart. Turn knobs to set new values.
“eckmo” is a deliberate word misspell to ensure speech pronounciation is correct.
Add following in Surgical Event field: ECMO
(@) In the Califia3D environment, from the Overview position, find the gas blender on the ECMO
cart, press it to navigate to it. Change sweep and FiO2 values by turning respective knobs.
(5) Press Save Step** button.
(&) In the Confirm Scenario File write dialog select:
Skills
Text to Speech
Surgical Events

(7) Press Confirm button to save step changes to scenario file.
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6.15.10 Scenario File Step 7: Set pump
Refer to Figure 6.33,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Set pump for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following in Skills field: RPM = 2000.
Add following in Text to Speech field: Press on the pump next to the gas blender to approach
its front panel. Turn knob until RPM is about 2000.
(@) In the Califia3D environment, from the Gas Blender position, press on the ECMO pump next to
it to move the camera to the pump’s front panel. Turn knob to set RPM to about 2000.
(5) Press Save Step** button.
(&) In the Confirm Scenario File write dialog select:
Skills
Text to Speech

(7) Press Confirm button to save step changes to scenario file.
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6.15.11 Scenario File Step 8: Go on ECMO
Refer to Figure 6.34,

(@ Press Create New Step.

(2) Step #2 is added to scenario table; type Go on ECMO for Scenario Step then press <Enter> on
keyboard or click away with the mouse.

(3) Add following in Skills field: remove clamp.

Add following in Text to Speech field: Find the vitals monitor in the back wall and press it. It
should anchor on the top right corner of the window. Remove the tubing clamp to allow for
flow. Flow will fluctuate for a few seconds then settle.

(@) In the Califia3D environment, from the ECMO pump position, find the Vitals Monitor along the
back wall and press it to anchor it on the top right corner of the Califia3D environment.

(5) Next, find the tubing clamp on the delivery or return line, press the clamp to remove and
generate forward flow. The first few seconds, you’ll notice flow rate fluctuates but it settles
quickly.

(6) Press Save Step** button.

(@) In the Confirm Scenario File write dialog select:

Skills
Text to Speech

Press Confirm button to save step changes to scenario file.
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6.15.12 Scenario File Step 9: Increase RPM
Refer to Figure 6.35,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Increase RPM for Scenario Step then press <Enter> on
keyboard or click away with the mouse.
(3) Add following in Skills field: RPM = 3000.
Add following in Text to Speech field: take note of changes in scene such as blood colors in
tubing and pressure readings in the pump’s panel and vitals monitor. Patient should be on
partial eckmo. Finally set RPM to 3000.
@ Set Oxygenator Pressure Drop to 10 mmHg/LPM.
(5) In the Califia3D environment, turn pump knob to set RPM to about 3000.
Observe AP is now 41.8; exactly 10 times flow rate as expected.
(6) Press Save Step** button.
(@ In the Confirm Scenario File write dialog select:
Skills
Text to Speech
Oxygenator Pressure Drop

Press Confirm button to save step changes to scenario file.
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6.15.13 Scenario File Step 10: Increase Gas Sweep
Refer to Figure 6.36,
(@ Press Create New Step.
(2) Step #2 is added to scenario table; type Increase gas sweep for Scenario Step then press
<Enter> on keyboard or click away with the mouse.
(3) Add following in Skills field: Sweep = 4.
Add following in Text to Speech field: Approach gas blender and set sweep to about 4 liters
per minute. This should lower pCO2.
(@) In the Califia3D environment, press on the gas blender to approach it. Turn sweep knob to about
4 LPM.
(5) Observe pCO2 decreases to reasonable range, in the low 50s.
The nurse could be summoned to draw blood gases and produce another report.
(6) Press Save Step** button.
(@ In the Confirm Scenario File write dialog select:
Skills
Text to Speech

Press Confirm button to save step changes to scenario file.
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6.15.14 Scenario File Step 11: Event: High Oxygenator Pressure Drop
Refer to Figure 6.37,

(@ Press Create New Step.

(2) Step #2 is added to scenario table; type Event: high oxygenator pressure drop for Scenario Step
then press <Enter> on keyboard or click away with the mouse.

(3) Add following in Skills field: Vent Fi02=30%. Detect large pressure drop across oxygenator.
Review options. Oxygenator change out?

Add following in Text to Speech field: Since patient is on full eckmo, approach ventilator and
set F 1 O2 to about 30%. Return to pump to monitor all parameters.

@ Set Oxygenator Pressure Drop to 70 mmHg/LPM.

(5) Set Dead Space to about 472 mL

This change only affects blood gases once patient’s heart is able to eject blood.

(&) In the Califia3D environment, press on the ventilator to approach it. Select FiO2 button and turn
knob to set FiO2 to about 30%. Press knob to accept new value. Return to pump panel and
monitor all parameters.

Key observations:
Arterial pressure in Vitals monitor has a small range — 75/72.
ECMO flow rate is much lower.
Though not shown in Figure, pressure drop across oxygenator, AP, is very large.
(7) Press Save Step** button and in the Confirm Scenario File write dialog select:
Skills
Text to Speech

Press Confirm button to save step changes to scenario file.
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