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Abstract

Objective: Several studies surveyed perioperative cardiac arrests and their outcomes, whether patients were successfully
resuscitated or died. No similar studies originated from the Kingdom of Saudi Arabia. This is a study of perioperative cardiac
arrests and their outcome in a Saudi General Hospital over a 16-year period.
Methods: Armed Forces Hospital, Wadi Al-Dawasir, Kingdom of Saudi Arabia is well equipped and covers most of the medical
specialties with the exception of open heart surgery. The Hospital provides both primary and secondary medical care to military
personnel and their dependants, and receives entitled patients from the civilian population. It acts as a referral centre for other
hospitals in the region. Following approval of hospital Research and Ethics Committee, operating theater records were
examined to collect details of patients who underwent a form of surgical procedure from the date of commission of the hospital
on 12.07.1992 until 31.08.2008. Those surgical cases were traced in the Medical Records Department and the outcome of each
case was observed. The numbers and causes of cardiac arrests and deaths occurred during the intraoperative and within 24-
hour postoperative period were noticed.
Results: There were 13416 patients received anesthesia during the 16-year period. All ASA risk grades were represented.
There were 6555 males (47.4%) and 7061 females (52.6%), a ratio of 0.9 M: 1.0 F. Age group ranged from one day to 104
years old (average 28.5 yr-old). General anesthesia was administered to 10654 (79.4%) cases, 2289 (17.1%) received regional
(spinal, epidural or caudal), and 474 (3.5%) plexus, nerve or regional intravenous IV (Bier's) block. Four patients presented for
emergency surgery died during this period, three of them died intraoperatively and the fourth died within the first 24 hour
postoperatively.
Conclusion: There were 4 deaths in the perioperative period during the 16-year period, an incidence of 0.0003%. This low
incidence in such patient population is attributed to: 1) many patients are young without common chronic problems, and 2) the
adoption of quality measures and applying strict, but updated and evidence-based, guidelines in the prevention of such
catastrophes. However, a national multicentre survey is needed to find the incidence of perioperative cardiac arrests in all types
of surgical operations.

INTRODUCTION

The incidence and causes of perioperative cardiac arrests
related to anesthesia have been studied over the last two
decades by many authors from Australia, 1 Brazil, 2 Canada, 3

France, 4,5 Japan, 6,7 Sweden, 8 Taiwan, 9 Thailand, 10 The

Netherlands, 11 and the USA. 12,13,14,15 This period has seen

the introduction of new anesthetic agents, improvements in
anesthetic and monitoring techniques, optimization of
patients' condition prior to surgery, and the adoption of
medical practice guidelines. This has led many researchers
to believe that the frequency of anesthesia-related cardiac
arrests have declined. 13,16,17,18 But, although the risk of death

attributable to anesthesia has fallen appreciably over the
years, the number of perioperative deaths remains static. 19

However, a recent review questioned if there any change has
happened over the last decades. 20 There are no data on the

subject in the Saudi Medical Literature. This study is
looking at the incidence and outcome of cardiac arrests in a
surgical population as a result of anesthesia over a 16-year
period in a Saudi general hospital.

METHODS

Armed Forces Hospital at Wadi Al-Dawasir, Kingdom of
Saudi Arabia, provides both primary and secondary medical
care to military personnel and their dependants, and receives
entitled patients from the civilian population. It acts as a
referral centre for other hospitals in the region including
major trauma cases. It is the first hospital in the Kingdom of
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Saudi Arabia to obtain the ISO 9000 (International Standard
Organization) Certificate in 1997. It is also the first hospital
in Saudi Arabia and among all military hospitals in the
Kingdom to apply Total Quality Management standards in
2003. The hospital has facilities for all types of surgery
except open heart operations.

Following approval of the local Scientific and Ethics
Committee, surgical records of the operating theater were
examined since the commission of the hospital on
13.07.1992 until 31.08.2008. In addition to demographic
data, the nature and type of surgery, whether elective or
emergency, type of anesthetic administered (general,
regional or local) was recorded in special forms. The
medical records of all surgical cases during that period were
traced in the Medical Records Department and the outcome
of each case was observed. The causes of cardiac arrests and
deaths were assigned to one of four groups: 2 (i) totally

anesthesia-related when anesthesia was only or the major
contributory factor; (ii) partially related to anesthesia when
patient condition or surgical procedure were contributory
factors, but anesthesia represented an additional factor; (iii)
totally surgery-related; or (iv) totally related to patient
disease or condition.

RESULTS

There were 13416 surgical procedures performed during that
period, of which 6555 were males (47.4%) and 7061 females
(52.6%), a ratio of 0.9 M: 1.0 F. Age group ranged from one
day to 104 years old (average 28.5 yr-old). General
anesthesia was administered to 10654 (79.4%) cases, 2289
(17.1%) received regional anesthesia (spinal, epidural or
caudal), and 474 (3.5%) plexus, nerve or regional
intravenous IV (Bier's) block. There were 3 intra- and one
postoperative death during this period. All 4 cases were
emergencies. The first case was a 29-yr old known case of
placenta previa who was admitted in labour. Due to mis-
communication the locum member of staff overlooked cross
matching the necessary units of blood needed in these
situations. When the patient bled profusely, attempts at
circulatory resuscitation were not successful. The second
intraoperative death occurred in a 67-yr old patient with
massive hematemesis due to advanced liver cirrhosis. The
third was a victim of road traffic accident who suffered
irreversible circulatory shock as a result of pelvic fracture
and extended deep rectal laceration. His heart came to
standstill during surgical exploration. The fourth was 73-yr
old patient who had a cardiac arrest 24 hrs following
removal of chicken breast bone impacted in his

hypopharynx. On admission, the patient was already
showing signs of mediastinitis as a result of perforation of
the pharynx.

DISCUSSION

There are considerable differences between previous studies
regarding the definition of the perioperative period. While
some defined it as the intraoperative period only, 6,7,8,11,12,13

others defined it as the intraoperative and either the recovery
from anesthesia period, 15 or the first 24 hr postoperatively. 14

In this study we adopted the last definition.

Preoperative cardiac arrests may be due to patient
disease/condition, surgical factors, or to adverse events
related to anesthesia. The rate of anesthesia related mortality
has been stable over the past decade at approximately 1
death per 13000 anesthetics. 20 Anesthesia-attributale cardiac

arrests are mainly the result of airway management. But also
they may be due to cardiovascular depression or medication-
errors. The type of the anesthetic is at the discretion of the
anaesthetist with patient approval if there is a choice. The
vast majority of the cases in our study (79.4%) received
general anesthesia,17.1% received regional anesthesia
(spinal, epidural or caudal), and 3.5% plexus, nerve or
regional intravenous IV (Bier's) block. Previous studies
suggest that the incidence of cardiac arrest is 8.3-fold higher
in general than in neuraxial (spinal and epidural) anesthesia.

15 Recent survey of cardiac arrest incidence during neuraxial

anesthesia reported 2.7 cardiac arrests per 10000 anesthetics.

21 This is lower than an earlier study. 22 The improvement

here is mainly due to the better knowledge of neuraxial
block physiology and the use of new local anesthetic drugs
with fewer side-effects, associated with more routinely used
cardiac and oxygen monitoring.

Increasing grades of surgical trauma and general anesthesia
can initiate inflammatory and hypercoagulable states. 23

These factors may have a direct role in initiating plaque
fissuring and acute coronary thrombosis. 24,25

The stress state associated with anesthesia and surgery
involves increased levels of catecholamines and cortisol.
Their levels increase with general anesthesia, anesthetic
reversal, extubation, increasing pain scores, increasing
grades of surgical trauma, anemia, fasting and hypothermia.

26 Increased stress hormone levels result in increases in blood

pressure, heart rate, coronary artery sheer stress, relative
insulin deficiency and free fatty acid levels. 27 Coronary

artery shear stress may trigger plaque fissuring and acute
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coronary thrombosis. 26 The other factors increase oxygen

demand and can result in perioperative myocardial ischemia,
which is strongly associated with perioperative myocardial
infarction. 28,29,30

Factors that can initiate a hypoxic state include anemia,
hypothermia (through shivering), and anesthesia and
analgesia (through suppression of breathing). Perioperative
hypoxia can result in myocardial ischemia in the setting of a
hemodynamically significant coronary artery stenosis.

These factors were taken into consideration when planning
for the anesthetic service at our hospital. We believe that the
low incidence of perioperative deaths in our series is due to
many factors which we are following in our hospital.
International specialty standards, approved guidelines and
evidence based practices are meticulously applied. Members
of the anesthetic staff are experienced and have continuous
practice in anesthesia. Trainees are well selected and closely
supervised by senior members of staff. The use of modern
anesthetic equipment and monitoring systems in the
perioperative period which detect changes in ST segment of
the electrocardiogram, and which are regularly checked and
served, together with stringent measures of checking drugs
and blood for transfusion before administration have all
contributed to this favorable outcome. We would like also to
emphasize that periodic morbidity and mortality meetings
and the enforcement of the ISO and Total Quality
Management roles which necessitate regular auditing of
departmental activities are essential elements in persistently
providing a quality patient service.

Patients on the elective list are visited and assessed by the
anesthetist at least 24 hours preoperatively. Patients with
associated non-surgical findings are referred to the
appropriate specialty for management and optimization of
their condition before surgery. The case may be postponed
until the maximum possible improvement has been reached.
In emergency cases, at least 75% of patients should be seen
and assessed prior to their surgery. Such cases are also
assessed by the appropriate specialty teams. If there is any
possibility of optimizing the co-morbid condition of the
patient prior to surgery it will be initiated, otherwise the
benfit/risk ratio is applied.

This study is the first of its kind in the Kingdom of Saudi
Arabia and it looked at the incidence and outcome of
perioperative cardiac arrests in a military general hospital.
One factor which might have contributed to this favorable
outcome is that military personnel tend to be younger and

fitter than the general public. Similar studies need to be
conducted in Saudi tertiary hospitals, but better still in
multicenters to include all types of surgery and to compare
results with those from other institutions. 4,6,7,9

CORRESPONDENCE TO

Dr Farouk Messahel Armed Forces Hospital P O Box 228
Wadi Al-Dawasir 11991 Saudi Arabia Tel: + 966 1 784
2779 (Hospital) Fax: + 966 1 784 0468 Mobile: +
966503434653 E-mail: fmamessahel@doctors.org.uk

References

1. Morgan CA, Webb RK, Cockings J, Williamson JA. The
Australan Incident Monitoring Study Cardiac Arrest: an
analysis of 2000 incident report. Anaesth Intensive Care
1993; 21: 626-637
2. Braz GL, Módolo NSP, do Nascimento P Jr, Bruscchi
BAM, Castiglia YMM, de Carvalho LR, et al. Perioperative
cardiac arrest: a study of 53718 anaesthetics over 9 yr from a
Brazilian teaching hospital. Br J
Anaesth 2006; 96: 569-575
3. Cohen MM, Duncan PG, Pope WD, Wolkenstein C. A
survey of 112,000 anaesthetics at one teaching hospital
(1975-83). Can Anaesth Soc J 1986; 33: 22-31
4. Tiret L, Desmonts JM, Hatton F, Vourc'h G.
Complications associated with anaesthesia: a prospective
survey in France. Can Aaesth Soc J 1986; 3: 336-344
5. Biboulet P, Aubas P, Dubourdieu J, Rubenovitch J,
Capdevila X, d'Athis F. Fatal and non-fatal cardiac arrests
related to anaesthesia. Can J Anesth 2001; 48: 426-332
6. Kubota Y, Toyoda Y, Kubota H, Ueda Y, Asada A,
Okamoto T, et al. Frequency of anesthetic cardiac arrest and
death in the operating room at a single general hospital over
a 30-year period. J Clin Anesth 1994; 6: 227-238
7. Kawashima Y, Takahashi S, Suzki M, Morita K, Irita K,
Iwao Y, et al. Anaesthesia-related mortality and morbidity
over a 5-year period in 2,363,038 patients in Japan. Acta
Anaesthesiol Scand 2003; 47: 809-817
8. Olsson GL, Hallen B. Cardiac arrest during anaesthesia. A
computer-aided study in 250,543 anaesthetics. Acta
Anaesthesiol Scand 1988; 32: 653-664
9. Wu KH, Rau RH, Lin CF, Chan YL. Cardiac arrest during
anesthesia in a teaching hospital. A 4 year survey. Int Surg
1997; 82: 254-256
10. Aroonpruksakul N, Raksakiatisak M, Thapenthai Y,
Wangtawesaup K, Chaiwat O, Vasharaksa K, et al.
Perioperative cardiac arrest at Siriraj Hospital between
1999-2001. J Med Assoc Thai 2002; 85 (Suppl 3): S993-999
11. Chopra V, Bovill JG, Spierdijk J. Accidents, near
accidents and complications during anaesthesia. A
retrospective analysis of a 10-year period in a teaching
hospital. Anaesthesia 1990; 45: 3-6
12. Keenan RL, Boyan CP. Cardiac arrest due to anesthesia.
A study of incidence and causes. JAMA 1985; 253:
2372-2377
13. Keenan RL, Boyan CP. Decreasing frequency of
anesthetic cardiac arrests. J Clin Aneth 1991; 3: 354-457
14. Newland MC, Ellis SJ, Lydiatt CA, Peters KR, Tinker
JH, Romberger DJ, et al. Anesthetic-related cardiac arrest
and its mortality: a report covering 72,959 anesthetics over
10 years from a US teaching hospital. Anesthesiology 2002;
97: 108-115
15. Sprung J, Warner ME, Contreras MG, Schroeder DR,
Beighly CM, Wilson GA, et al. Predictors of survival



Perioperative Cardiac Arrest: Analysis of anesthetics over a 16-year period

4 of 5

following cardiac arrest in patients undergoing noncardiac
surgery: a study of 518,294 patients at a tertiary referral
center. Anesthesiology 2003; 99: 259-269
16. Tikkanen J, Hovi-Viander M. Death associated with
anaesthesia and surgery in Finland in 1986 compared to
1975. Acta Anaesthesiol Scand 1995; 39: 262-267
17. Gaba DM. Anaesthesiology as a model for patient safety
in health care. Br Med J 2000; 320: 785-788
18. Cooper JB, Gaba D. No myth: anesthesia is a model for
addressing patient safety. Anesthesiology 2002; 97:
1335-1337
19. National confidential Enquiry into perioperative deaths
(2000) Then and Now-1990-2000. General Data 1-16.
London, www.ncepod.org.uk
20. Lagasse RS. Anesthesia safety: model or myth? A
review of the published literature and analysis of current
original data. Anesthesiology 2002; 97: 1609-1617
21. Auroy Y, Benhamou D, Bargues L, Ecofffey C,
Fallissard B, Mercier FJ, et al. Major complications of
regional anesthesia in France: The SOS Regional Anesthesia
Hotline Service. Anesthesiology 2002; 97: 1274-1280
22. Auroy Y, Narchi P, Messiah A, Litt L, Rouvier B, Samii
K. Serious complications related to regional anesthesia:
results of a prospective survey in France. Anesthsiology
1997; 87: 479-486
23. Rosenfeld BA, Beattie C, Christopherson R, Norris EJ,
Frank SM, Breslow MJ, et al. The effects of different
anesthetic regimens on fibrinolysis and the development of
postoperative arterial thrombosis. Perioperative Ischemia
Randomized Anesthesia Trial Study Group. Anesthesiology
1993;79:435-43

24. Blake GJ, Ridker PM. Inflammatory bio-markers and
cardiovascular risk prediction. J Intern Med
2002;252:283-94
25. Baxevanis CN, Papilas K, Dedoussis GV, Pavlis T,
Papamichail M. Abnormal cytokine serum levels correlate
with impaired cellular immune responses after surgery. Clin
Immunol Immunopathol 1994;71:82-8
26. Priebe HJ. Triggers of perioperative myocardial
ischaemia and infarction. Br J Anaesth 2004;93:9-20
27. Parker SD, Breslow MJ, Frank SM, Rosenfeld BA,
Norris EJ, Christopherson R, et al. Catecholamine and
cortisol responses to lower extremity revascularization:
correlation with outcome variables. Perioperative Ischemia
Randomized Anesthesia Trial Study Group. Crit Care Med
1995;23:1954-61
28. Fleisher LA, Nelson AH, Rosenbaum SH. Postoperative
myocardial ischemia: etiology of cardiac morbidity or
manifestation of underlying disease? J Clin Anesth
1995;7:97-102
29. Landesberg G, Mosseri M, Zahger D, Wolf Y,
Perouansky M, Anner H, et al. Myocardial infarction after
vascular surgery: the role of prolonged stress-induced, ST
depression-type ischemia. J Am Coll Cardiol
2001;37:1839-45
30. Mangano DT, Browner WS, Hollenberg M, London MJ,
Tubau JF, Tateo IM. Association of perioperative
myocardial ischemia with cardiac morbidity and mortality in
men undergoing noncardiac surgery. The Study of
Perioperative Ischemia Research Group. N Engl J Med
1990;323:1781-8.



Perioperative Cardiac Arrest: Analysis of anesthetics over a 16-year period

5 of 5

Author Information

Farouk M. Messahel, FRCA
Chief of Anesthesia, Intensive Care & Pain Medicine, Head of Medical Education Department, Armed Forces Hospital

Ali Saeed Al-Qahtani, KSUF
Chief of Surgery, Consultant ENT/Head & Neck Surgeon, Armed Forces Hospital


