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Crisis Checklists for the Operating Room:
Development and Pilot Testing
John E Ziewacz, MD, MPH, Alexander F Arriaga, MD, MPH, Angela M Bader, MD, MPH,
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avid L Hepner, MD, Sarah Peyre, EDD, Steven Nelson, BA, Daniel J Boorman, BS,
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BACKGROUND: Because operating room crises are rare events, failure to adhere to critical management steps is
common. We sought to develop and pilot a tool to improve adherence to lifesaving measures
during operating room crises.

STUDY DESIGN: We identified 12 of the most frequently occurring operating room crises and corresponding
evidence-based metrics of essential care for each (46 total process measures). We developed checklists
for each crisis based on a previously defined method, which included literature review, multidisci-
plinary expert consultation, and simulation. After development, 2 operating room teams (11 par-
ticipants) were each exposed to 8 simulations with random assignment to checklist use or working
from memory alone. Each team managed 4 simulations with a checklist available and 4 without.
One of the primary outcomes measured through video review was failure to adhere to essential
processes of care. Participants were surveyed for perceptions of checklist use and realism of the
scenarios.

RESULTS: Checklist use resulted in a 6-fold reduction in failure of adherence to critical steps in manage-
ment for 8 scenarios with 2 pilot teams. These results held in multivariate analysis accounting
for clustering within teams and adjusting for learning or fatigue effects (11 of 46 failures without
the checklist vs 2 of 46 failures with the checklist; adjusted relative risk � 0.15, 95% CI,
0.04–0.60; p � 0.007). All participants rated the overall quality of the checklists and scenarios
to be higher than average or excellent.

CONCLUSIONS: Checklist use can improve safety and management in operating room crises. These findings
warrant broader evaluation, including in clinical settings. ( J Am Coll Surg 2011;213:212–219.

© 2011 by the American College of Surgeons)
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Operating room crises, such as malignant hyperthermia or
massive unexpected hemorrhage, are rare events that in-
volve serious patient hazard and time-critical, coordinated
effort for successful management. Some studies report oc-
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currences of such crises through provider reporting mech-
anisms,1 and a study of reported adverse events under
anesthesia in Thailand estimated the aggregate incidence
rate to be 145/10,000 cases.2 Whether this matches
population-level occurrence rates remains unknown. Given
variations in reporting requirements, published reports also
likely underestimate their true incidence. However, with an
estimated 234 million operations performed annually
worldwide,3 more than 3 million patients yearly can expe-
ience an intraoperative adverse event.

Failure to adhere to best practices for operating room
risis management is common. One study of ventricular
ibrillation cardiac arrests in high-fidelity operating
oom simulation found that 61% of anesthesiologists
emonstrated “major deviations” from advanced cardiac

ife support protocols.4 This is consistent with findings
that clinicians experience substantial decay in advan-
ced life support skills over time after completion of

training.5-7
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Checklists are tools that can improve standardization,
teamwork, and overall performance in crisis situations.
Checklists for routine perioperative use have been
shown in multiple studies to substantially reduce death
and complications,8-10 and are rapidly becoming estab-
lished as the standard of care.11 Checklists are standard in

anagement of emergencies in aviation and other high-
eliability fields, but they have not achieved widespread
onsideration for use in operating room crises.12

Previous evidence suggests that cognitive aids (of which
checklists are a subset) are correlated with improved man-
agement of operating room crises,13 and anesthesiologists
have developed crisis management manuals to specifically
aid their management in operating room crises.14-17 How-
ever, the efficacy of team checklists in improving the man-
agement of operating room crises remains untested and
unknown.

We hypothesized that such checklists could aid surgi-
cal teams and their patients considerably. We therefore
followed a structured process for development of team
checklists for the most common and life-threatening
operating room crises we could identify. To study the
role of the checklists in the management of these infre-
quent and unpredictable crises, we carried out pilot test-
ing in a high-fidelity simulator. We sought to determine
the usability and promise of these checklists for reducing
failure of adherence to critical steps in management.

METHODS
This project proceeded in 2 phases: checklist development
and pilot testing of the checklists in a high-fidelity anesthe-
sia simulator.

Checklist development
Checklist development proceeded according to previ-
ously established methodology.18 First, an extensive lit-
rature search was performed to identify the most com-
on life-threatening operating room crises and their

orresponding evidence-based treatments. After this re-
iew, initial drafts of checklists were completed and re-
iewed by local experts for content verification. Next, a
ultidisciplinary expert panel consisting of Harvard-

ffiliated operating room directors, surgeons, anesthesi-
logists, nurses, specialists in simulation and surgical
ducation, and a lead checklist developer from the Boe-
ng Aircraft Corporation was convened to formally re-
iew the content and design of the checklists. Iterative
efinements were made after trial runs in a high-fidelity
perating room simulator and re-review by our expert

anel. The final product contained checklists for 10 spe- t
ific crises (ie, air embolism, anaphylaxis, unstable bra-
ycardia, unstable tachycardia, cardiac arrest with asys-
ole, cardiac arrest with ventricular fibrillation, failed
irway, fire, hemorrhage, and malignant hyperthermia)
nd 2 scenarios (ie, hypotension, hypoxia) for which a
iagnosis is unclear (see Fig. 1; full checklists are avail-
ble in Appendix 1, available online).

As part of this effort, we also defined a set of evidence-
ased critical, lifesaving processes for each crisis, resulting
n a total of 46 key processes across all scenarios considered
ssential to management of these crises (see Appendix 2,
vailable online).

Pilot testing
Two surgical teams (11 participants) were recruited to
participate in a series of simulated emergencies in a
high-fidelity operating room simulator. All teams con-
sisted of active clinicians and included a surgical attend-
ing, surgical resident, anesthesia attending, anesthesia
resident, and circulating nurses/surgical technologists.
Each team performed 8 simulated operations in which 1
or more of the crisis events occurred (failed airway and
operating room fire were not simulated because of re-
source constraints). No crisis simulation was repeated.
The teams were randomly assigned to checklist use for 4
of the 8 scenarios, meaning that they managed 4 with
use of a checklist and 4 from memory alone (see Table 1).
Before simulations, teams were instructed on proper
checklist use.

As a primary outcomes measure, the teams were video-
taped and assessed for failure to adhere to essential pro-
cesses in the management of each crisis (measures from
Appendix 2, available online, which were based on the
checklist items, were scored in a binary yes/no fashion).
Where necessary to measure time to complete essential
processes, times were measured from the onset of the
crisis (eg, the appearance of a flat-lined heart monitor
and loss of a pulse for asystole). The video analysis was
performed by independent review of the videos by 2
physician reviewers (AFA, JEZ). In cases where there was
disagreement, decisions were made by a third expert
reviewer (a senior attending surgeon, WRB, for any pro-
cesses initiated by a surgeon participant; a senior attend-
ing anesthesiologist, AMB, for any processes initiated by
an anesthesiology or nursing participant). Participants
were also surveyed for their assessment of the use and
functionality of the checklists, as well as the reality and
quality of the scenarios. Results were reported using
5-point Likert scales (1 � disagree strongly, 5 � agree
strongly; or 1 � poor, 5 � excellent).

Data were analyzed using SAS version 9.2 (SAS Insti-

ute). All p values were 2-sided, and p values �0.05 were
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considered significant. Agreement between 2 physician
video reviewers was assessed using Cohen’s �. Percentages

ere used to summarize failure rates with and without the
hecklist. Multivariate generalized estimating equations
ere used to account for clustering of results within a team
nd to adjust for learning effect when comparing the failure
ates with and without the checklist.The participant survey
ikert scores were summarized using means with standard
eviations and interquartile ranges.

RESULTS

Survey results: checklist usability

The pilot teams found the crisis checklists straightforward,
usable, and beneficial. Table 2 demonstrates the aggregate

Figure 1. Cover of the opera

Table 1. Pilot Study Design
Simulation no. Emergency

1 Malignant hyperthermia
Tachycardia
Hemorrhage
Ventricular fibrillation/ventricu
Bradycardia, unexplained hypo
Air embolism
Asystole
Anaphylaxis

otal no. of key processes
over the 8 simulations
*Emergency checklists provided for simulation scenario.
mean Likert scores across all scenarios where a checklist was
used (1 � disagree strongly, 5 � agree strongly). Partici-
pants reported that on average the checklists made them
feel better prepared for emergencies (4.2 � 0.95; interquar-
tile range [IQR] 4 to 5), the checklists were easy to use
(4.1 � 0.92; IQR 4 to 5), they would use the checklists if
presented with these emergencies in real life (4.3 � 0.75;
IQR 4 to 5), and that they would want practitioners to use
the checklists if they experienced an operating room crisis
as patients themselves (4.4 � 0.68; IQR 4 to 5). All par-
ticipants rated the overall quality of the checklists to be
“above average” or “excellent” (4 or 5 on Likert scale). None
of the participants disagreed strongly with any of the check-
list survey questions, and all participants requested copies
of the checklists for their own use.

oom crisis checklist packet.

Team 1 Team 2 No. of key processes

* 7
* 3

* 4
chycardia * 8
n/hypoxia * 8

* 3
* 7
* 6

46
lar ta
tensio
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Simulation testing: failure of adherence to critical
management steps
Agreement was excellent from video review between the
independent physician reviewers (� � 0.92), with only 2 of
the 92 processes tracked adjudicated by a senior reviewer.
As the key processes were hard end points (eg, “Did a
member of the team call for help within 1 minute of asys-
tole?”), adjudications were easily made, and there was full
agreement between all reviewers immediately after video
replay.

Rates of failure to adhere to critical management steps in
operating crises fell considerably with use of the checklists
in pilot simulation testing (Fig. 2). Performance in scenar-
ios in which checklists were not used resulted in an overall
failure rate of 24% (11 of 46 key processes), and perfor-
mance in scenarios in which checklists were used resulted
in a failure rate of 4% (2 of 46 key processes). This differ-
ence was significant in a multivariate analysis using general
estimating equations to account for clustering of results
within teams and adjusting for time of day to account for
potential learning effect or fatigue effect (ie, teams can do

Table 3. Scenario Survey Responses

Scenario survey question
Mean Likert response,
mean �/� SD (IQR)*

The scenario was realistic 4.5 �/� 0.77 (4–5)
The scenario was appropriately

challenging 4.7 �/� 0.64 (4.5–5)
he scenario prompted realistic
responses from me 4.3 �/� 0.92 (4–5)
he scenario will help me provide
safer patient care 4.4 �/� 0.77 (4–5)
he knowledge gained will be helpful
to me in my practice 4.2 �/� 0.86 (4–5)

*Mean Likert response across all checklist scenarios (1 � disagree strongly,

Table 2. Checklist Survey Responses

Checklist survey question
Mean Likert response,
mean �/� SD (IQR)*

The checklist helped me feel
better prepared during the
emergency scenario 4.2 �/� 0.95 (4–5)
he checklist was easy to use 4.1 �/� 0.92 (4–5)
would use this checklist if I
were presented with this
operative emergency in real life 4.3 �/� 0.75 (4–5)

f I were having an operation and
experienced this intra-
operative emergency, I would
want the checklist to be used 4.4 �/� 0.68 (4–5)

*Mean Likert response across all checklist scenarios (1�disagree strongly,
5�agree strongly); 39–40 responses per question.
IQR, interquartile range.
5 � agree strongly); n�88 Responses per question.
IQR, interquartile range.
better at the end of the day because they have been exposed
to emergency scenarios and are better prepared, or can do
worse because of fatigue). Results were significant in this
multivariate analysis (relative risk � 0.15; 95% CI, 0.04–
0.60; p � 0.007).

Survey results: evaluation of the crisis scenarios
Table 3 demonstrates the aggregate mean Likert scores
across all scenarios. Participants reported that on average
the scenarios were realistic (4.5 � 0.77; IQR 4 to 5), were
appropriately challenging (4.7 � 0.64; IQR 4.5 to 5),
prompted realistic responses (4.3 � 0.92; IQR 4 to 5),
would help them provide safer care (4.4 � 0.77; IQR 4 to
5), and that the knowledge gained from the scenarios
would be helpful in their practice (4.2 � 0.86; IQR 4 to 5).
All participants rated the overall quality of the scenarios to
be “above average” or “excellent” (4 or 5 on Likert scale).

DISCUSSION
Operating room crises require rapid, coordinated manage-
ment in stressful, time-critical settings, relying largely on
clinicians’ retained knowledge and skill. Failure to adhere
to critical steps in management of such crises is common
and hazardous to patients.4,5,19 In this study, we report the
structured development of a set of operating room crisis
checklists and their effect on reducing failures to adhere to
critical steps in management of operating room crises in a
high-fidelity simulator. The study participants found the
checklists to be highly usable and subjectively beneficial. In
addition, all participants rated the overall quality of the
checklists to be “above average” or “excellent,” and reported
that they would want them available for use in real emer-
gencies. The checklists also appeared objectively likely
to be beneficial. Teams managing simulated crises exhib-
ited an overall failure rate of 24% when working from

Figure 2. Association between operating room crisis checklist use
and failure of adherence to critical steps in management.
memory alone, compared with a 4% failure rate when
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using the checklists. The difference in performance re-
mained highly statistically significant in a multivariate
model that accounted for clustering of results within
teams and adjusted for possible learning or fatigue ef-
fects. Given that the teams managed 10 widely different
crisis situations, these results suggest checklists reduce
major vulnerabilities for teams facing many operating
room crises. In the broader scope of the development of
surgical checklists, crisis checklists can address a previ-
ously unmet need; whereas checklists for routine set-
tings can help to prevent crises, crisis checklists can serve
as useful aids once such events occur.

The results should be interpreted in the context of the
study design: a patient safety intervention trialed in sim-
ulation before being tested clinically. This is analogous
to the study design of investigational drugs, where in-
terventions are tested for toxicity, efficacy, and superior-
ity to existing therapy before widespread dissemination
and clinical use. High-fidelity simulation is increasingly
accepted in medicine as a method of evaluating clinician
management of emergencies.20-23 It is the standard for
valuating tools and performance in emergencies in
ther high-reliability fields such as aviation and nuclear
ower.24,25 Training using simulation in medicine has
emonstrated improved retention of knowledge neces-
ary for management of crises, as well as improved man-
gement of simulated crises.26-28 In addition, assess-
ents of clinical performance during simulated crises

ave demonstrated face validity and initial construct
alidity, and the feasibility of accurately assessing tech-
ical performance through video review has been
stablished.29-34 Evidence also suggests that clinicians

highly value simulation in the training and preparation
for emergencies, believing it to be integral to their prep-
aration for such events.28,35,36

Although no medical simulation study to date has con-
clusively linked simulator results to actual clinical perfor-
mance, simulations must be deemed realistic and prompt
realistic responses by participants to infer this potential.37

To this end, participants in our study reported that the
scenarios were realistic (mean Likert 4.5) and prompted
realistic responses (mean Likert 4.3), improving the likeli-
hood of correlated performance. It is worth noting that no
study in aviation or nuclear power has definitively demon-
strated the use of simulation in improving safety in these
fields, despite broad acceptance of simulation.38

This was also not a blinded study. Subjects could not be
blinded to checklist use for obvious reasons. Neither could
our video reviewers. However, the key processes measured
were objective measures (eg, “Was a shock delivered within

3 minutes of ventricular fibrillation?”) and were easily ob-
served on video review, leaving little room for subjective
interpretation. The results suggest promising value to using
crisis checklists in surgery.

CONCLUSIONS
Operating room crises are stressful, time-critical situations
that challenge clinicians’ cognition and recall in ways that
routine operations do not, making crises particularly ame-
nable to checklist intervention. We have developed a set of
operating room crisis checklists and demonstrated their
potential ability to reduce failure of adherence to critical
crisis management steps, adding considerably to the grow-
ing body of evidence supporting checklist use in surgery. A
larger study of surgical teams is required to establish con-
vincing value. Also, the best way to integrate these check-
lists into clinical use (as well as the best medium of presen-
tation, eg, paper-based, plasma screen, hand-held, or tablet
technologies) remains unknown. Recent evidence suggests
that high rates of patient harm persist despite widespread
quality improvement efforts and focused successes of
patient-safety initiatives.8,9,39-41 Development and testing
of simple, effective methods for improved safety and per-
formance in surgery remains critically necessary, and this
approach might well provide one.
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Appendix 1:

1: Air Embolism
Condi�on: Suspected air embolism (decreased end-�dal CO2

and oxygen satura�on).
Objec�ve: Restore normal oxygen satura�on and 

hemodynamic stability and stop source of air entry.

O.R. Cri�cal Event Guide

• Call for help.

•FiO2 increased to 100%?

• Nitrous oxide anesthe�c stopped?

• Source of air entry stopped?

- Surgical site lowered below level of heart, if possible?

- Wound filled with irriga�on?

- Entry point searched for (including open venous lines)?

- Intermi�ent jugular venous compression considered If head or cranial case?

• Transesophageal echocardiography called for (if available)? 

Have we considered:

• Le� side down once source controlled?

• Aspira�on of air from a central line?

• Vasopressors (e.g. dobutamine, norepinephrine)? 

• Chest compressions (100/min; to force air through lock, even if not in cardiac arrest)?

1
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• Call for help.

• Poten�al causa�ve agents removed?

• FiO2 increased to 100%?  

• Epinephrine given?  
(Epinephrine dose may be repeated every 1-2 minutes as clinically indicated). 

• Airway established/secured?

• IV access adequate?

• IV fluids opened and/or fluid bolus given at high rate?

• If no response: begin IV epinephrine infusion (rate: 1-4 μg/minute). 

Have we considered:
• Termina�on of the procedure to focus on resuscita�on?

• Vasopressin? (40 Units IV; for pa�ents with con�nued hypotension)

• Albuterol? (if bronchospasm a prominent feature)

• Diphenhydramine (25-50mg IV)?

• H2 blockers (e.g. rani�dine 50mg IM/IV; cime�dine 300mg IM/IV)?

• Glucagon? (1-2 mg IV or IM every 5 minutes, in pa�ents taking beta blockers)

• Hydrocor�sone (100 mg IV)?
• Tryptase level? (useful to guide future management)

Common causa�ve agents:
Neuromuscular blocking agents, latex products (gloves,blood 
pressure cuff, Foley catheter), chlorhexidine, IV colloids.

2: Anaphylaxis
Condi�on:  Suspected anaphylaxis (consistent history, ur�caria, 

hypotension, bronchospasm).

Objec�ve: Restore hemodynamic stability, abort reac�on.

2
Drug Doses:

• Epinephrine doses:
1 to 5 cc (0.1-0.5 mg) IV, depending on severity, diluted 
1:10,000 before bolus.

• 0.3 cc (0.3 mg) IM if no IV access (diluted 1:1,000).

• If cardiac arrest: give 1 mg epinephrine IV, begin ACLS and  
GO TO: Cardiac Arrest – Asystole/PEA Checklist or Cardiac 
Arrest – VF/VT Checklist.

O.R. Cri�cal Event Guide

Condi�on: Hemodynamic instability, persistent bradycardia 
with pulses.

Objec�ve: Restore hemodynamic stability, adequate 
perfusion.

3: Bradycardia - Unstable

O.R. Cri�cal Event Guide

3
• Call for help.

• Get transcutaneous pacer.

• Give Atropine (0.5mg IV; may repeat to 3mg total).

• Stop surgical s�mula�on  (If laparoscopy, desufflate).

• If myocardial infarc�on suspected (e.g. ECG changes), treat accordingly.
(e.g. oxygen, nitrates, consider termina�ng procedure)

• Assess for drug induced causes 
(e.g., beta blockers, calcium channel blockers, digoxin).

• If persistent bradycardia, begin pacing:

1. Place pacing electrodes and pads on chest per package instruc�ons.

2. Turn monitor/defibrillator ON, set to PACER mode.

3. Set PACER RATE (ppm) to 60/min. (Can be adjusted up or 
down based on clinical response once pacing is established).

4. Increase the milliamperes (mA) of PACER OUTPUT un�l electrical capture 
(pacer spikes aligned with QRS complex; threshold normally 65-100mA). 
Set final  milliamperes  to 10mA above this level.

5. Confirm pulse present.**

• If pacing ineffec�ve (or while awai�ng pacer): 
– Consider Epinephrine (2 to 10 μg/min)

or Dopamine (2 to 10 μg/kg/min).

• Consider expert consulta�on.

** If PEA develops, GO TO: Cardiac Arrest – Asystole/PEA Checklist

During Resuscita�on:
• Airway (assess and secure)
• Breathing (100% FiO2)
• Circula�on (confirm adequate IV or IO access) 

• Consider IV fluids wide open.
• Consider 12-lead ECG.

Overdose Treatments:
Beta-blocker overdose:

- Glucagon (2-4mg IV push). 

Calcium channel blocker overdose:
- Calcium chloride (1g IV).
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During CPR:
• Airway ([bag mask ven�la�on]).
• Breathing (100% FiO2).
• Circula�on (confirm adequate IV or IO access) .

• Consider IV fluids wide open.
• Assign roles for: Chest compressions, airway, vascular access,  

documenta�on, code cart, �me keeping.  Orders should be 
explicitly acknowledged and repeated.

4: Cardiac Arrest – Asystole/PEA
Condi�on: Non-shockable pulseless cardiac arrest.

Objec�ve: Restore pulse, hemodynamic stability.

– Hypovolemia
– Hypoxemia
– Hydrogen ion (acidosis)
– Hyperkalemia
– Hypoglycemia
– Hypothermia
– Tension Pneumothax
– Tamponade (Cardiac)
– Thrombosis (Coronary/Pulmonary)
– Toxin (narco�c, local anesthe�c, beta blocker, channel blocker)
– Trauma (bleeding outside the surgical cavity)

• Call for help.

• CPR (100 chest compressions/min + 8 breaths per minute)*
- Ensure full chest recoil with minimal interrup�ons. 

• Epinephrine (or Vasopressin).

• Check pulse & rhythm (a�er every 2 minutes of CPR):

– If no pulse and shockable (VF/VT): GO TO: Cardiac Arrest - VF/VT Checklist
- If no pulse and NOT shockable (asystole/PEA):

• Resume CPR.
• Read out poten�al causes (H&Ts).
• Restart checklist.

- If pulse:
• Begin post-resuscita�on care.
• Read out poten�al causes (H &Ts).

* In pa�ent without an advanced airway: Cycle of CPR = 30 compressions at a rate of 100/min, followed by two breaths Provide 5 cycles of CPR where “CPR x 2 minutes” is noted

Drug Doses and Treatments:
Epinephrine dosing: 1mg IV, repeats every 3-5 minutes 

Vasopressin 40 U IV can be given to replace the first or second 
dose of epinephrine.

Hyperkalemia treatment:
– Calcium gluconate (10mg/kg) or Calcium  

chloride (10mg/kg) IV;
– Sodium bicarbonate 1-2mEq/kg, slow IV push
– Insulin 10 Units regular IV with 1-2 amps D50W

Toxin Treatments:
Narco�c Overdose:

- Narcan 2-4mg IV
Local Anesthe�c overdose:

Intralipid administra�on:
– 1.5mL/kg IV bolus
– Repeat 1-2 �mes for persistent asystole
– Start infusion .25 to 50mL/kg/min for 30-60        

minutes for refractory hypotension
Beta-blocker overdose:

- Glucagon (2-4mg IV push) 
Calcium channel blocker overdose:

- Calcium chloride (1g IV).

O.R. Cri�cal Event Guide

4

Poten�al Causes (H&Ts):

5

develops

•
•
•

minute).*

interrup�ons.
• Shock
• Epinephrine.
• CPR

•
• Shock
• Epinephrine.
•

•
• Shock
• Amiodarone.
• CPR

•

• Airway
• Breathing 2).
• Circula�on

•

Defibrillator:
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No

6

•

Consider:

• Bronchoscope.

• Videolaryngoscope.

•

•

•

adequate?

adequate?

No

If bag mask 
ventilation 
and  LMA 
become 

inadequate

Oxide).

.

**

**

2

OFF

7
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•

•

adequate?

•

–

–

– FFP

– Platelets

– Cryoprecipitate

• requested?

•

•

-

• ?

-
- ?

•

•

•

-

-
-

8
•

•
•
•
•

cryoprecipitate

cryoprecipitate

• Retrac�on

manipula�on

•
•
•

•
• FiO2

–
–
– ?

bleeding:

sponges
–

Airway:

Breathing:

Circula�on:

2)

• Tamponade

Drugs/allergy:

•

Surgical Nursing

•

9
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•
•

• FiO2

•
•
•
• 2 confirmed?

• checked?
•
• drawn?

•
•
• Bronchoscopy
•

Yes No

Circula�on:
• Embolism

2)

Drugs/allergy:

• given

Airway:

• Brochospasm?

Breathing:
• Aspira�on
• Atelectasis
• Obesity/posi�oning

• Hypoven�la�on

10

•
•
•

2 absorber.

• FiO2 increased
•

• Dantrolene

•
•
• Bicarbonate

•
-
-
-
-

• Hyperkalemia
• Dysrhythmias

•
•

•

Dantrolene:

30mg/kg).

Bicarbonate:

2

temperature.

11
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•
•

:

2.

SYNC

.

perfusion.

100J. 120J. 150J. 200J

50J. 150J. 200J.

100J. 150J. 200J.

12
• Airway
• Breathing 2)
• Circula�on
Appendix 2: Key processes tracked for the Agency
for Healthcare Research and Quality Operating
Room Crisis Checklist Project

Key processes for cardiac arrest: VF/VT

1. After onset of pulseless VF/VT, chest compressions
(once initiated) are given without prolonged interrup-
tion(s) (no pause �30 seconds, except for when explic-
itly clearing patient and delivering shocks).1,2

2. Patient receives a shock within 3 minutes of onset of
pulseless VF/VT.1,3-5

3. Patient receives the appropriate joule setting when all
shocks delivered.4

4. Initial dose of epinephrine (or vasopressin) given
within 5 minutes of onset of pulseless VF/VT.5

5. Initial dose of amiodarone (or lidocaine) given after
epinephrine (or vasopressin).5,6

6. Repeat dose of epinephrine (or vasopressin) given
within 3 to 5 minutes after the first dose.5,6

7. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 1 minute of onset
of pulseless VF/VT.5

8. At least 1 team member calls for the defibrillator

within 1 minute of the onset of VF/VT.3-5
Key processes for cardiac arrest: asystole/
pulseless electrical activity (PEA)

9. After onset of asystole/PEA, chest compressions (once
initiated) are given without prolonged interruption(s)
(no pause �30 seconds).1,2

10. Patient does not receive shock if pulse/rhythm indi-
cates asystole/PEA.4

11. Initial dose of epinephrine (or vasopressin) given
within 3 minutes of onset of asystole/PEA.5,6

12. Atropine given (or explicitly considered) within 5
minutes of start of asystole/PEA.5

13. Repeat dose of epinephrine (or vasopressin) given
within 3 to 5 minutes after the first dose.5,6

14. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 1 minute of onset
of asystole/PEA.5

15. At least 1 member reads aloud the Hs and Ts (or ex-
plicitly discusses the causes in any order) within 10
minutes of the start of asystole/PEA.5

Key processes for air embolism

16. FiO2 increased to 100% within 3 minutes of air em-
bolism (indicative signs are substantially decreased

end-tidal CO2 and oxygen desaturation).7-9
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Implicit by increasing FiO2 to 100%: nitrous ox-
ide anesthetic stopped within 3 minutes of air
embolism.10,11

17. Attempts are made to stop the source of air entry
within 5 minutes of air embolism? (Scenario-specific.
Examples include surgical site lowered below level of
heart; wound filled with irrigation; intermittent jugu-
lar venous compression for head and neck/cranial cas-
es; explicit search for entry point).7,12-14

18. At least 1 team member explicitly calls for help (eg,
phone call) within 3 minutes of the onset of air
embolism.5

Key processes for anaphylaxis

19. Epinephrine given within 3 minute of anaphylaxis (in-
dicative signs are hypotension/hemodynamic instabil-
ity, wheezing, confederate points out urticaria).15-27

20. Potential causative agents removed within 3 minutes
of anaphylaxis (Scenario-specific. Examples include
removal of latex Foley catheter; removal of IV
antibiotics).16,28

21. FiO2 increased to 100% within 3 minute of
anaphylaxis.15-18

22. Fluid bolus given or fluids placed wide open within 3
minutes of anaphylaxis.15-18,27

23. Hydrocortisone administered within 5 minutes of
anaphylaxis.16,18,29,30

24. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 3 minutes of onset
of anaphylaxis.5

Key processes for hemorrhage

25. Blood bank is notified within 5 minutes of sudden
unexpected substantial blood loss.31

26. Intravenous fluids opened or fluid bolus given within
5 minutes of sudden unexpected blood loss.32

27. Packed red blood cells are administered within 10
minutes of sudden unexpected blood loss with hemo-
dynamic instability.31

28. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 5 minutes of onset
of sudden unexpected blood loss.5

Key processes for bradycardia

29. Atropine given within 5 minutes of unstable
bradycardia.33-35

30. Transcutaneous pacing established within 3 minutes
of unstable bradycardia onset.33,36,37

31. FiO2 increased to 100% within 3 minutes of unstable
bradycardia. (Note that this key process was only
counted once for the bradycardia/hypotension/

hypoxia scenario.)
2. At least 1 team member explicitly calls for help (eg,
phone call) within 3 minutes of the onset of unstable
bradycardia.5

Key processes for malignant hyperthermia (MH)

33. Dantrolene given within 7 minutes of MH.38-40

34. All volatile anesthetics stopped within 3 minutes
of onset of MH (increased ETCO2, tachycardia,
febrile).41

35. FiO2 increased to 100% within 3 minutes of onset
of MH.41

36. Patient hyperventilated (ie, 2 to 4 times the minute
ventilation the patient was initially receiving) within 3
minutes of onset of MH.38,39,41,42

37. Attempts made to cool the patient within 5 minutes of
MH (cooling blanket, gastric lavage, and/or external
ice packs).38,39

38. Drugs given to treat hyperkalemia within 5 minutes of
rhythm change.38-42

39. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 3 minutes of onset
of MH.5

Key processes for tachycardia

40. Synchronized cardioversion initiated within 5 minutes
of unstable tachycardia onset (ie, pads on patient; ap-
propriate synchronization established with SYNC
markers on each R wave).43

41. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 2 minutes of onset
of unstable tachycardia.5

42. At least 1 team member calls for the defibrill-
ator within 2 minutes of the onset of unstable
tachycardia.43

Key processes for hypotension/hypoxia

43. IV fluids opened wide or fluid bolus given within 3
minutes of unstable hypotension.44-46

44. FiO2 increased to 100% within 3 minutes of unstable
hypotension/hypoxia.47

45. Hand ventilation initiated within 3 minutes of
hypoxia.47

46. Breath sounds auscultated within 3 minutes of
hypoxia.47,48

47. Suction provided through the endotracheal tube.47

48. At least 1 team member in the room explicitly calls for
outside help (eg, phone call) within 3 minutes of onset
of unstable hypotension/hypoxia.5 (Note that this key
process was only counted once for the bradycardia/

hypotension/hypoxia scenario.)
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