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The outcome of anaesthesia related cardiac arrest
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Abstract Background: Anaesthesia related cardiac arrest is undesirable, and different attempts

have been made to reduce the mortality associated with it through continuous specialist training,

and provision of state of art equipment, combined with rigorous research.

Patients and methods: We determined the outcome of all cardiac arrests that occurred within 24 h

of a surgical procedure and anaesthesia from January 2013 to May 2014.

Results: There were nine anaesthesia related cardiac arrest in 4229 cases, (incidence of 21.28 per

10,000), with a mortality of 7/4229; (16.55 per 10,000). There were 60 perioperative cardiac arrests

(incidence of 141.88 per 10,000), with a mortality of 55/4229 (130.05 per 10,000). There was return

of spontaneous circulation in 34 (56.67%) cases, among them only 7 (20.59%) survived to hospital

discharge. The independent determinant of perioperative mortality was the duration of cardiac

arrest P 5 min (RR 10.50, 95% CI 2.721–40.519, p< 0.001), cardiac arrest in the absence of a wit-

ness (RR 9.56, 95% CI 2.486–36.752, p< 0.001), nonstandard time of cardiac arrest (RR 3.2, 95%

CI 1.792–5.714, p < 0.001), ASA physical status P III (RR 2.017, 95% CI 1.190–3.417, p= 0.017),

and emergency surger (RR 2.17, 95% CI 1.151–4.049, p= 0.011).

Conclusion: Anaesthesia related cardiac arrest and mortality were linked to cardiovascular depres-

sion from halothane overdose in our institution. The burden can be reduced by improving on estab-

lishing standard monitoring in the perioperative period, and a team approach to patients care.
� 2016 Publishing services by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Unexpected death sometimes occurs in the course of a surgical
procedure or administration of an anaesthetic. This has been
attributed to multiple confounding factors such as human

error, anaesthesia and surgical techniques, the emergency nat-
ure of the procedure, the American Society of Anesthesiolo-
gists (ASA) physical status classification III and higher,

presence of underlying medical disease, and extremes of age
[1–3]. Attempts have been made to reduce the mortality during

* Corresponding author at: Department of Anaesthesia and Intensive

Care Unit, College of Medicine, University of Lagos, Lagos University

Teaching Hospital, P.M.B 12003, Lagos, Nigeria. Tel.: +234

8033242924.

E-mail address: oyebolaadekola@yahoo.com (O.O. Adekola).

Peer review under responsibility of Egyptian Society of

Anesthesiologists.

Egyptian Journal of Anaesthesia (2016) 32, 315–321

HO ST E D  BY
Egyptian Society of Anesthesiologists

Egyptian Journal of Anaesthesia

www.elsevier.com/locate/egja
www.sciencedirect.com

http://dx.doi.org/10.1016/j.egja.2016.04.002
1110-1849 � 2016 Publishing services by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.egja.2016.04.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:oyebolaadekola@yahoo.com
http://dx.doi.org/10.1016/j.egja.2016.04.002
http://www.sciencedirect.com/science/journal/11101849
http://dx.doi.org/10.1016/j.egja.2016.04.002
http://creativecommons.org/licenses/by-nc-nd/4.0/


anaesthesia and surgery through continuous cardiopulmonary
resuscitation and specialist training, improvement in surgical
and anaesthetics techniques, the use of perioperative monitor-

ing, and specific guidelines for critical incident [1–3].
The mortality related to anaesthesia has been described as

death under, as a result of, or, within 24 h of an anaesthetic

[2,4]. This has declined during non-cardiac surgery in recent
time in the developed countries to a range from 0.5 to 1 per
10,000 in adults, and 1.4 to 4.6 per 10,000 in children.1 The

mortality following anesthesia related cardiac arrest however,
is still high in developing nations with a range from 3.14 to
29.6:10,000 in a surgical population [4,5]. The high rate has
been attributed to poor infrastructure, lack of adequate mon-

itoring facilities, delay in presentation to tertiary or specialist
facilities, and shortage of blood products [4–6].

The factors contributing to anaesthesia related cardiac

arrest include airway or ventilation problems, medication acci-
dents, poor preoperative evaluation, poor supervision of trai-
nees, and infusion/transfusion mishaps [4,7].

There is a need for continuous evaluation of events which
might contribute to perioperative cardiac arrest and mortality.
This might give an insight into the quality of anaesthesia and

surgical care, allow preventive measures to be instituted, and
provide direction for future research. We investigated the out-
come of anaesthesia related cardiac arrest and mortality during
the 24 h period of non-cardiac surgical procedures.

1.1. Patient and methods

This was an audit of anaesthesia related cardiac arrest from

January 2013 to May 2014. Institutional Human and Research
Ethics Committee approval was obtained. A standard preoper-
ative assessment was done by the attending anaesthetist the

day before elective procedures, and immediately before an
emergency or urgent surgical procedure.

1.2. Surgical and anaesthetic technique

All procedures were performed using standard anaesthetic and
surgical techniques adapted to the individual procedures, and
at the discretion of the attending physician. The monitoring

instituted included a noninvasive blood pressure, pulse oxime-
try, electrocardiogram, capnography, anaesthetic vapour con-
centration, oxygen concentration, and ventilation parameters

according to standard of care and the patients need.
The primary outcome of the study determined the anaesthe-

sia related cardiac arrest and mortality. The secondary out-

come determined the crude (total perioperative) cardiac
arrest and mortality.

The potential predictors of mortality following cardiac

arrest such as age, sex, ASA status, the urgency of surgery as
defined by the ASA physical status designation of

‘‘emergency” by anaesthesia providers, witnessed cardiac
arrest, and the duration of cardiac arrest were studied.

Surgical procedures were grouped according to the unit

performing the operation: general surgical procedures, neuro-
surgical, thoracic, gynaecological, and maxillofacial proce-
dures, as well as paediatric, Ear/Nose/Throat (ENT),

trauma, orthopaedic and urological procedures.
The primary electrocardiogram rhythm during the cardiac

arrest was recorded (asystole, ventricular fibrillation, ventricu-

lar tachycardia or pulseless electrical activity). If several
rhythms were present, only the first one recorded was used.

The type of anaesthesia was recorded as the primary type of
anaesthetic in use at the time of arrest: general, regional

(peripheral neuraxial or central neuraxial) anaesthesia, or
monitored anaesthesia care (MAC). If the patient received a
combined general and regional technique, it was considered

that the arrest occurred during general anaesthesia.
The cadre of the primary anaesthesia provider at the time of

cardiac arrest was documented (junior registrar, senior regis-

trar or consultant).
The probable cause of cardiac arrest was determined after

the event by one of the researchers by reviewing the anaesthetic

data. Other factors analysed included the patient’s haemody-
namic stability before arrest (defined as the need for infusion
of vasopressors before arrest), the occurrence of more than a
10 min period of tachycardia (>120 beats/min), hypotension

(systolic blood pressure < 80 mmHg), or hypertension (sys-
tolic blood pressure > 160 mmHg) that preceded the arrest [3].

Cardiac arrest was classified as occurring during induction,

maintenance, or emergence or recovery from anaesthesia [3].
The time of arrest was documented as standard time occurred
during regular working hours (07:00–16:00, Monday through

Friday), or non-standard time during the night (16:01–07:59,
Monday through Friday) and weekends (Friday 16:01 through
Monday 06:59). This timing is based on the work schedule of

the anaesthetist in our institution.

1.3. Definition of variables

Basic safety monitoring in the operating room was described

during regional anaesthesia and monitored anaesthesia care
to include a non-invasive blood pressure, pulse oximetry and
continuous electrocardiogram display, and during general

anaesthesia to include additional monitoring: capnography,
delivered anaesthetic vapour concentration, oxygen concentra-
tion, and ventilation parameters [3].

The primary comorbid conditions were defined by the
Hosking diagnostic criteria [8]. These criteria included cardio-
vascular disease, hypertension, end-stage organ failure, sys-
temic disease, infectious disease or sepsis, cerebrovascular

disease, and diabetes mellitus [3,8].
Cardiac arrest was described as an event that required car-

diopulmonary resuscitation (CPR). Only cardiac arrest that

occurred after anaesthesia has been initiated was included.
This included cardiac arrest, which occurred during anaesthe-
sia or surgery, transport to the recovery room or intensive care

unit, and during the recovery room stay, ward transfer, or, up
to a period of 24 h after an anaesthetic [3]. The crude mortality
was described as combined surgical and anaesthetic mortality

associated with the administration of anaesthesia within 24 h
[2].

1 The incidence is higher in infants than older children and in

children with ASA physical status 3–5 than those with ASA physical

status 1–2. Anesthesia related cardiac arrest is linked with respiratory

impairment in children. It has been suggested that a reduction in

anesthesia related cardiac arrest in pediatric patients can be achieved

by improving supervision of junior doctors, encourage additional

training, the use of practice guidelines, efficient blood bank services,

equipment maintenance, and quality assurance monitoring [2,4].
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