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Background & Significance 
● Malignant Hyperthermia (MH) presents as hypermetabolic crisis when 

susceptible individuals are exposed to volatile agents and/or succinylcholine 
○ Can occur intra-op, post-op, and even after multiple prior anesthetic exposures

● Occurs in 1:100,000 people
● MH is a low frequency, high risk crisis
● For every 10 minutes dantrolene/ryanodex administration is delayed from 

time of symptom onset, complications substantially increase 
● Patient outcomes directly linked to prompt recognition, response, and 

treatment by healthcare professionals
● Anesthesia professionals are:

○ Often first-line in the initial recognition of MH
○ Commonly designated as leaders in perioperative crises

● Few providers have experienced an MH crisis, and therefore lack confidence in 
proper recognition and management
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Synthesis of Evidence 
Literature Review

• SBT Increases critical thinking, knowledge, and 
confidence that would take years to acquire due to 
infrequent nature of real-life events

• Provider knowledge of emergency protocols is reinforced 
with regular SBT

• Biannual education through simulation increase 
retention of skills

• SBT  allows for identification of site-specific needs to crisis 
management

• Improves retention compared to classroom-only 
approaches

1) Simulation-Based Training (SBT) 
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Synthesis of Evidence 
Literature Review

● Checklists may be considered in two categories: 
○ Those that are used electively and routinely
○ Those that are used in emergencies and rarely

● Improves technical and non-technical skills in emergency 
management

● The addition of a checklist can hasten the time to treatment with 
dantrolene during simulation training

● Addition of cognitive aids increases completeness of care
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2) Use of Cognitive Aids 



Current Guidelines
● Lack of universal protocols for MH preparedness
● According to the Malignant Hyperthermia 

Association of the United States (MHAUS) training 
requirements are facility dependent, however, it is 
suggested that a MH mock drill be performed 
annually 

Project Site: 
Englewood Health Medical Center (EHMC)

● Staff at EHMC receive annual MH training via a 
virtual module

● Successful prior simulation-based training scenarios 
● Staff are not familiar with MH cart 

location/contents
● Lack of familiarity with the Stanford Emergency 
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Implementation of 
simulation-based training to 
increase provider preparedness 
for an intraoperative MH crisis
 
Introduction of the Stanford 
Emergency Manual as a cognitive 
aid during a debriefing session 
after the initial simulation 
training scenario to encourage 
providers to utilize this guide 
during real life crises
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Aims                 



1. Increase provider proficiency in recognition & 
management of an MH crisis

2. Increase awareness and promote provider 
utilization of the Stanford Emergency manual for 
MH

3. Project that can be replicated by future RRNA’s and 
the EHMC Anesthesia Department

8

Goals



ACT
● Present data to 

EHMC staff in follow 
up 

● Provide infrastructure 
of simulation to 
EHMC as part of 
annual MH crisis 
management training

STUDY
● Analyze objective and 

subjective data points 
obtained from four 
simulation experiences

DO
● MH education in-service on 

June 21st, 2023
● Perform MH crisis simulation 

experience followed by 
debriefing sessions  on July 
26th, 2023 & September 
27th, 2023 

PLAN
● Propose quality improvement 

project to EHMC
● Obtain IRB approval from 

EHMC & Rutgers University
● Gather anesthesia team and assess 

baseline knowledge
● Prepare simulation along with 

hands-on items 
● Assign members to OR rooms 

for simulation experience based 
on staff schedule

Practice 
Change 
Model



Methodology 
Site/Population: Englewood Health Medical Center (EHMC) 
Anesthesia Department in the Main OR area
June 21st, 2023: In-service education session for the anesthesia department

• Description of MH, prevalence, implications in practice, and management of 
acute crisis

• Interactive session with staff, utilized for CE credits 

July 26th, 2023: First implementation day  

• 31 total staff divided into two 30-minute sessions 

• Data collected on key action items met and time to meet each key action 
item/complete simulation scenario

• Introduction of MH section of Stanford Emergency Manual and hands on 
experience with reconstituting dantrolene sodium

September 27th, 2023: Second implementation day

• Identical to simulation format from first day with the addition of the MH section 
of Stanford Emergency Manual on the MH cart for use during simulation

• Data collection included time to meet key action items, number of key action 
items met, and staff use of cognitive aid
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Methodology  
Simulation Supplies:
Volunteer patient, OR table, 
anesthesia machine, 
laminated Stanford Manual
Monitors:
SIMPL app technology
Mock MH cart: 
Matched the appearance 
and layout of the carts at 
EHMC and utilized during 
the simulation
Evaluation:
Modified AORN checklist 
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Evaluation/Data Collection 

12& time component*



Evaluation/Data Collection 
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 Supporting Factors
• RRNA presence at site of implementation 
• IRB exemption status
• Utilization of education time to maximize 

anesthesia staff presence/attendance
• Willingness of staff/creation of schedule

• Education session before implementation 
promoted staff buy-in

• Real-time vital sign alterations with Simpl App
• Adequate materials to make simulation realistic 

(i.e dantrolene/ryanodex, OR table, anesthesia machine, 
med syringes/vials, charcoal filters, etc.)
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Limitations & Strategic Plans 
• Awareness bias as staff knew what the simulation 

scenario was going to be about
• Encouragement of future simulation scenarios 

where staff are blinded to the crisis
• Participants varied between sim days
• Population limited to anesthesia staff

• Possibility for project continuation where 
additional departments are included

• Single OR room used for simulation experience 
• Sessions broken into smaller groups to maximize 

participation with limited OR space 
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Data Analysis

• Checklist data will be analyzed after each simulation scenario with 
items being scored as met or not met, including time component 
• Comparison of number of key action items met and time to 

completion from the initial simulation to those from the second 
simulation

• Assess if MH cognitive aid was utilized in second day of simulation
• Chi-squared specialized test: McNemar test for nominal level data: 

tasks completed
• Paired samples t-test for time component
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Preliminary Subjective Data
• Identification of missing contents from EHMC MH carts 
• Staff showed interest in: 

• Stanford Manual 
• Visual Aid for Ryanodex dosing 
• Tangible experience
• Reconstitution of Ryanodex and Dantrolene
• Dosing guidelines following initial 2.5mg/kg dose
• Live vital sign adjustments/ABG strips 

Preliminary Objective Data
• Staff did not remember to utilize the MH cognitive aid in 

second simulation scenario
• Verbalized that a future Stanford Manual education 

session would be beneficial to reinforce use 
• Lack of appointed leader in all simulation groups 
• Smaller mitigating key action items were overlooked (i.e. 

turning off Bair hugger)
• Simulation times can not fully reflect real-time treatments 

(i.e. time to intubate, place an arterial line, etc.)
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Ryanodex vs Dantrolene

1 minute
1 vial
5mL

250mg per vial

> 22 minutes
12.5 vials
60mL
20mg per vial



Live Poll



Interactive Stanford Manual PDF



Questions
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Our Project Chair Dr. Maureen McCartney Anderson 

Our Project Champion Dr. Stephen Pilot

Our Project Site Mentor Dr. Ulrike Berth

Englewood Health Anesthesia Department



Thank You 
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