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REPORTS OF INVESTIGATION

Cardiac arrest in the
OR: H o w are our
A C L S skills?

M a t t M . K u r r c k MD,*
7. H u g h D e v i t t MD FRCPC,*
M a r s h a C o h e n MD FRCPC*t

Purpose: While advanced cardiac life support (ACLS) training is widely available, it is not mandatory for all anaesthetists.
We hypothesised that adherence to ACES guidelines during resuscitation of ventricular fibrillation (VFib) as assessed in
a simulator environment would be poor by anaesthetJstsnot trained in ACLS compared with those who had received
training.
Methods: With approval bythe ethics review board, 89 subjects participated in the study. The simulation system consisted of a computer controlled mannequin with lifelike qualities set in a mock operating room. Each subject was given
a test scenario that contained several standard anaesthetic problems. A VF]b cardiac arrest occurred after approximately one hour into the simulation. A perfect score (score = A) defined complete compliance with the ACLS guidelines,
whereas minor deviations (score = B) included changes in energy levels, drug doses or treatment order. The failure to
discontinue the anaesthetic, defibrillate or administer epinephrine were considered major deviations (score = C).
Results: Eight subjects followed the ACLS guidelines (9%, score = A), while 27 subjects showed minor (30%, score
= B) and 54 subjects major deviations (61%, score = C). Sixty-two of the 89 participants (70%) had taken the ACLS
course and achieved higher scores than did anaesthetists without such training (P < 0.05). Forty-two participants (47%)
did not discontinue the anaesthetic, I 0 (I I%) never gave epinephnne and 5 (6%) never used the defibrillator.
C o n d ~ i o n : Adherence to ACLS guidelines was poor. A greater proportion of subjects without previous ACLS training had deviations from protocol than did subjects who had received training. We need to consider ways to ensure that
anaesthetists obtain and retain resuscitation skills according to ACLS guidelines.
Objectff: Bien que la formation en soins avarices de reanimation cardio-respiratoire soit tres disponible, elle n'est pas
obligatoire pour tousles anesth6sistes. Notre hypothese est que le respect des recommanda[ions de I'ACLS durant la
reanimation d'une fibrillation ventriculaire ('Crib),tel qu'evalu6 dans un environnement de simulateur, serat pauvre chez
des anesthesistes n'ayant pas mgu la formation de I'ACLS r
& ceux ayant regJ cette formation.
M & h o d e : Apr~s approbation du comit6 d'ethique, 89 sujets ont partidp6 -~ l'&ude. Le syst~me de simulation consistait en un mannequin contrele par ordinateur pr~sentant des caract&i~dques d'un ~tre vivant place dans un decor de
salle d'ol~ration. Chaque sujet &air soumis & un scenario contenant plusieurs probl&nes anesthesiques r
Apr~s
environ I heure de simulation, un ar~t r
par fibrillation ventdculaire survenalt. Un score parfait (score = is,)
identifiait un respect complet des recommandations de I'ACLS, alors qu'un score B identiflait des &arts mineurs tels les
changements des niveaux d'energie, les dosages de medicaments ou la sequence des traiternents. Oublier de cesser
l'administration d'anesthesie, de d~fibriller ou d'administrer de l'adrenaline etaient considenes comme des ecarts
majeurs et m~ritaient un score C.
Re.sultats : Huit sujets ont suivi les recommandations de rACLS (score A 9%), alors que 27 d'entre eux ont pr~sente des ecarts mineurs (score B 30%) et $4 ont pr~sent~ des ecarts majeurs (score C 61%). Soixante-deux des 89 partidpants (70%) avaient suivi le cours de I'ACLS et ont r~ussi de meilleures performances que les anesthesistes n'ayant
pas sum le cours (P < 0,05). Quarante-deux participants (47%) ont omis de cesser radreinistration de l'agent
anesthe.sique, I 0 ( I 1%) n'ont jamais administr~ d'adr~naline et 5 (6%) n'ont jamais utilise le defibrillateur.
Conclusion : Le respect des recommandations de I'ACLS etait pauvre. Une plus grande proportion des sujets n'ayant
pas suivi I'ACLS s'&artait du protocole par rapport aux sujets ayant suivi I'ACLS. II faut trouver des moyens de s'assurer que les anesth&istes obtiennent et conservent les habiletes de r~animation conformes aux recommandations de
rACLS.
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Kurrek et aL: ACLS SKILLS
H E appropriate management of sudden,
catastrophic intra-operative events is a critical factor for the protection of the anaesthetised patient. International guidelines
for cardiac arrest treatment have been developed by
the American Heart Association I and are updated frequently. Advanced cardiac life support (ACLS) training is widely available. However current licensing and
hospital credentialing requirements do not make
ACLS certification mandatory for anaesthesia practitioners in most Canadian hospitals. Previous reports
indicate that the management of intraoperative events
is not always flawless,2 including adherence to ACLS
guidelines during screen simulation, s
The recent introduction of full scale simulators
allows the realistic re-creation of rare intraoperativc
events 4 and the evaluation of resuscitative skills. We
tested the hypothesis that adherence to ACLS guidelines during resuscitation of ventricular fibrillation
(Vfib) would be poor by anaesthetists not trained in
ACLS compared with anaesthetists with this training.

T

Methods
With approval by the ethics review board, 89 volunteer
subjects participated in the study. Participants included
university based anaesthetists, community hospital
anaesthetists as well as anaesthesia residents in their final
year of training.
The simulation system has been previously described 4
and consists of a computer controlled mannequin
(CAE- Electronics TM)with lifelike qualifies (ECG, pulse,
blood pressure, saturation, heart and breath sounds) set
in a completely equipped mock operating room.
Informed consent was obtained from each participant. After completion of a demographic data sheet,
each subject was given a test scenario that contained
several standard anaesthetic problems. A VFib cardiac
arrest occurred after approximately one hour into the
simulation. The VFib arrest was scripted such that the
dysrhythmia would not respond to early treatment such
as defibrillation and drug treatment, forcing the participants to apply all stages of the treatment protocol.
Audio-video recordings of the anaesthetic as well as
hard copies of the computer-generated case-log were
analysed for adherence to the current ACLS guidelines
for the treatment of VFib arrest. 1 The criteria for adherence with guidelines was determined before subject
evaluation. A perfect score (score = A) indicated complete compliance with the ACLS guidelines, whereas
minor deviations (score = B) included changes in the
energy levels of defibrillation, drug doses or treatment
order. A score of A was assigned for the sequence: discontinuation of the anaesthetic, defibrillation with 200

J, defibrillation with 200-300 J, defibrillation with
300-360 J, 1 mg of epinephrine, defibrillation with
360 J, 1.5 mg-kg-I lidocaine (or bretylium 5 mg.kg-1 or
procainamide 30 mg.kg-l). Whereas, a resuscitation
sequence: discontinuation of the anaesthetic, defibrillation with 100 J, 0.5 m g of epinephrine, 20 mg lidocaine, defibrillation with 100 J would be assigned a
score = B. Failure to discontinue the anaesthetic, defibriUate or administer epinephrine were considered major
deviations (score = C).
A X2 analysis was used to compare the proportion of
subjects with ACLS training to those without training
who adhered to the VFib ACLS guidelines.
Results
Thirty-one university staff anaesthetists (group 1), 36
community staff anaesthetists (group 2) and 22 anaesthesia residents (group 3) participated in the study
(Table I). Their mean age was 40 • 10 yr and 62 of
the staff anaesthetists (93% of groups 1 and 2) were
certified by the Royal College of Physicians and
Surgeons of Canada (or equivalent body) in anaesthesia. Sixty-two of the 89 participants (70%) had taken
the ACLS course (6 • 4 yr ago).
Anaesthetists with previous ACLS training achieved
higher scores than those without training (_P < 0.05,
Table II). Eight subjects followed the ACLS guidelines
carefully (9%, score = A), while 27 subjects showed minor
(30%, score = B) and 54 subjects showed major deviations (61%, score = C). Forty-two participants (47%) did
not discontinue the anaesthetic, 10 (11%) never gave epinephrine and 5 (6%) never used the defibrillator.
Discussion
Cardiac arrest due to ventricular fibrillation is a rare
but potentially fatal complication during anaesthesia
in the operating room. While some of the causes of
underlying VFib arrest in the O R may not be due to

TABLE I Demographicdata of the 89 participants (mean • SD)
n
Age (yr)
YearsPractice
ACLS cert.
RCPSC cert.

Residents

CommuniVy

Univer~ivy

22
31 • 4
N/A
95%
N/A

36
46 • 10
15 • 10
56%
86%

31
39 • 7
8• 7
68%
100%

TABLE II Anaesthetistswith previousACLS training achieved
higher scores than those without (P < 0.05 by chbsquare)

strict adherence (score- A)
minor deviations(score - B)
major deviations(score~ C)

ACLS trained
(n=62)

non ACLS trained
(n=27)

8 (13%)
22 (35%)
32 (52%)

0 (0%)
5 (19%)
22 (81%)
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coronary artery disease, there is tittle reason to believe
that deviations from the ACLS guidelines are indicated. The guidelines of the American Heart Association
for the resuscitation of a VFib arrest recommend a
well defined sequence of defibrillations along with epinephrine and lidocaine a which should be carried out
together with discontinuation of the anaesthetic.
It has previously been demonstrated that ACLS
training of houscstaff physicians improved resuscitation
rates from in-hospital cardiac arrests, s However, within
one year of completing the ACLS course, rescuers have
difficulty recalling knowledge and performing ACES
skills. 6 Studies among anaesthetists in the US (where
ACLS certification is often a requirement for maintenance of hospital privileges) have documented a relationship between management skills and the time since
last ACLS training, s with no anaesthetist who had
ACES training more than 24 months before evaluation
being able to follow the first few steps of the guidelines.
Likewise, no anaesthetist without previous training was
able to carry out the resuscitation correctly. ~ A small
study of European anaesthetists documented inconsistent application of the ACES guidelines, 7 but the numbers in the study were small and no comment was made
about the ACES certification of their participants.
Bell er al. studied 30 anaesthetists in the Laerdal
Skillmeter ResusciAnnie and found the overall resuscitation skills to be poor. s Only 27% of the 30 anaesthetists followed the resuscitation guidelines for
ventricular fibrillation correctly. They did not find a
correlation between the seniority of the participants or
the postgraduate qualificadous and their performance
level, however their numbers are too small and none
of their participants was certified in ACLS.
In our study, no anaesthetist without previous ACES
training was able to follow the recommended resuscitation guidelines. The time since last ACES training for
the eight successful participants (score = A) ranged
from one to five years, indicating that, in contrast to
above mentioned studies some of our participants with
remote training were able to follow ACES guidelines.
While this finding is encouraging, the nunthers are too
small to allow a correlation between time since last
training and score. It has previously been documented
that considerable improvement in ACES skill retention
may require quartedy reviews one year after the course. 9
In view of the poor compliance with ACLS guidelines documented in our study, we should consider
ways to ensure that anaesthetists obtain and retain
resuscitation skills according to the published guidelines. We hope that increased awareness will lead to
more self-directed study or enrollment in ACES trainhag or refresher courses so that compulsory enrollment would be the last resort.
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