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Outline

• Introductions
• Overview of Simulation based Clinical System Test (SbCST) 

Framework
• Adapted tools utilized for observation, debriefing and reporting

• Children’s Mercy Hospital application of SbCST framework to 
test ECMO cannulation preparedness during COVID-19 
pandemic

• Additional examples of SbCST framework application at CMH



Objectives

• Describe a method for testing COVID-19 preparedness during 
Extracorporeal Membrane Oxygenation (ECMO) cannulation

• Recall the 2 components of the conceptual framework for 
Simulation based Clinical Systems Testing (SbCST)

• Identify and begin to close the process gaps for ECMO 
cannulation of a suspected COVID-19 patient
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Simulation based Clinical 
System Test(SbCST) 

Framework



SbCST Framework

• Coleman et al. described a systematic approach to conduct 
SbCST in newly built clinical environment

• Provided documentation and evaluation tools for simulation, with 
standardized approach

• Development
• Implementation
• Evaluation

• Described in newly built environment to identify Latent Safety Threats 
and system inefficiencies prior to patient exposure

• Suggested additional applications in complex processes ie; ECMO 
cannulation



SbCST Framework

• Based upon 10 Evidence-based safe design principles
• Agency for Healthcare Research and Quality
• Center for Health Design

• Control and eliminate sources of infection
• Minimize environmental hazards
• Optimize adjacencies
• Support patient/family involvement in care
• Ensure standardization
• Reduce communication breakdown
• Reduce noise
• Enhance visibility
• Reduce staff fatigue
• Automate where possible



SbCST Framework - Domains
• Resource Issues

• Personnel, medication, and equipment—whether missing, malfunctioning, or unable to use due to 
lack of provider familiarity with the device

• Process/Systems Issues
• Process, policies, or procedures that do not work as well as anticipated in the clinical setting

• Overall Design/Facility Issues
• Facility or space set up concerns that are not conducive to effective, efficient, and safe patient care

• Clinical Performance Issues
• Cognitive skills, technical skills, or institutional process knowledge of clinical personnel that can be a 

focus for future simulation-based training
• Infection Control

• Infection control and prevention, ability to limit cross contamination
• Communication



Suggested 
Timeline

Phase Timeline

Developmental Phase
- Stakeholder engagement
- Needs assessment
- Scenario Development
- Simulation Preparation

6-8 months
3-4 months
2-3 months
3 months

Implementation Phase
- Testing day preparation
- SbCST testing day

1 Week

Evaluation Phase
- SbCST testing day
- Reporting and follow up

1 day - 1month



ECMO Cannulation 
Simulation Program During 

the Pandemic



Compressed Timeline

1st CV COVID 
Rule out ECMO 
cannulation 
performed by CV 
surgery

April 3

First email request 
for ECPR/ECMO 
simulation 
experience

April 5

1st Multidiscipline 
virtual Teams 
meeting

April 6

Multidiscipline 
meeting to arrange 
for CV ECPR 
simulation

April 8

1st CV ECPR 
simulation scenario

April 9

General surgery 
multidiscipline 
meeting for ECPR 
simulation

April 10

2nd COVID Rule 
out ECMO 
Cannulation 
performed by CV 
Surgery

April 13

2nd ECPR 
simulation scenario 
completed (general 
surgery)

April 14

NICU 
multidiscipline 
virtual planning 
meeting for ECPR 
simulation scenario

April 22

NICU ECPR 
simulation scenario 
done with general 
surgery

April 23



The "How and Why"
• Rapidly changing guidelines and recommendations 
• Patient requiring Extracorporeal Cardiopulmonary 

Resuscitation (ECPR)
• Goals: minimize staff exposure, optimize equipment and 

supplies inside the room, and determine a better mode of 
communication to reduce door opening/closing

• In situ simulation deemed the most effective form of process 
testing

• Utilized washable gowns, re-usable face shields, and staff-
assigned N95 masks



Off  to the Races...Well Almost
Simulation team identified key stakeholders to begin planning the 
simulations. 

• PICU nursing staff
• PICU intensivist
• PICU fellow
• PICU Respiratory Therapist
• PICU Pharmacist

• Operating Room : RNs (scrub and circulator)
• Surgeon and Surgeon Assistant
• ECMO specialist(s)
• Observers both inside and outside door
• Infection Control & Prevention Representative
• Simulation staff



Scenario Details and 
Design

• Use of existing simulation program that includes ECPR and 
neck cannulation

• Many details were previously outlined
• A silicone neck "flap" allowed for cannulation

• Muscle, fascial, skin layers and within it, two 
rubber vessels that can be cut down for cannula 
insertion

• Scenario: The existing scenario used in the past was 
tweaked to include a rule- out COVID-19 patient requiring 
contact and airborne precautions.



Scenario Details and Design

• A low fidelity infant mannequin was utilized for the procedure
• During the scenario a simulation educator operated and performed 

CPR on a high-fidelity infant mannequin to simulate artifact on the 
bedside patient monitor

• All supplies and equipment that would be included in this were 
opened, utilized, and included to capture the highest level of 
fidelity possible

• Ready, Set, GO!!



Work Products and Application to Pre-Briefs



Footage of  NICU Scenario
“1-day old infant transferred to the NICU in respiratory 

failure requiring escalation of  care. He develops Pulmonary 
Hypertension and deteroriates requiring resuscitation and 

ultimately ECMO support. The infant has possible COVID 19 
exposure from Mom.”



Now…The fun part! 



Video Recap

• Despite a highly trained team
• COVID added additional level of 

complexity
• Multiple LSTs observed during 

simulation
• Multiple barriers to communication 

in and outside of room
• Various issues with donning and 

doffing PPE
• Able to minimize contamination 

to surgical supplies and equipment
• Lack of ability to social distance due 

to clinical setting



Tools Utilized for Simulation, 
Debriefing, and Reporting.









Examples of  Application of  
the SbCST Framework



• Airway Management in the ED COVID Simulation
• Airway Management in the OR COVID Simulation

• ECMO Transport Scenario
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