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Background: As a site of the Thai Anesthesia Incidents Study (THAI Study) of anesthetic adverse outcome, the
authors continued the institutional data collection to determine the incidence and factors related to 24-hour
perioperative cardiac arrest in geriatric patients (aged 65 years and over) representing a Thai university
hospital.

Material and Method: Between July 1, 2003 and March 31, 2007, an anesthesia registry was conducted at
King Chulalongkorn Memorial Hospital. Anesthesiologists and anesthesia residents were requested to record
perioperative variables and adverse outcomes including 24-hour perioperative cardiac arrest on a structural
data record form. Univariable analysis was used to identify factors related to 24-hour perioperative cardiac
arrest. A multivariable generalized linear regression for risk ratio was used to investigate independent
factors with significant association to 24-hour perioperative cardiac arrest. A forward stepwise algorithm
was chosen. A p-value < 0.05 was considered as statistically significant.

Results: Among 54,419 cases in the registry, 8,905 geriatric patients underwent a non-cardiac surgery under
anesthesia. Thirty-six patients experienced cardiac arrest. The incidence of intra-operative cardiac arrest,
within 24 hours postoperative cardiac arrest, and overall 24-hours perioperative cardiac arrest were 18:10000
(mortality rate of 62.5%), 22.5:10000 (mortality rate of 90%), and 40.4:10000 (mortality rate of 77.8%),
respectively. By multivariable analysis, age of 76-85 [RR 2.6 (95% Cl: 1.2,5.4)], age > 86 [RR 4.4 (95% CI:
1.7, 11.8)], recent respiratory failure [RR 6.6 (95% CI: 1.9, 22.3)], ASA physical status 3-5 [RR 19.9 (95% Cl:
4.6, 86)], emergency surgery [RR 2.8 (95% CI: 1.4, 5.6)], intrathoracic surgery [RR 3.7 (95% CI: 1.4, 9.9)],
upper abdominal surgery [RR 2.8 (95% CI: 1.3, 5.7)], and administration of ketamine [RR 5.4 (95%Cl: 1.8,
15.9)] were factors related to 24-hour perioperative cardiac arrest.

Conclusion: The incidence of 24-hour perioperative cardiac arrest of geriatric patients in a Thai university in
the present study was 40.4:10000 anesthetics, which was comparable to others with high mortality rate. Risk
factors for 24-hour perioperative cardiac arrest were older age, ASA physical status 3-5, emergency surgery,
intrathoracic surgery, upper abdominal surgery, recent respiratory failure, and administration of ketamine.
Pre-anesthetic evaluation is important for finding the risks and optimal preparation for preventing perioperative
cardiac arrest in these aging patients.
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People aged 65 years and over are 10.3% of
the Thai population®. Because this patient population
is more likely to require operations, the growth in anes-
thesia and surgery is expected to outpace the popula-
tion growth over the next decade. This is particularly
true in the specialties that care for a greater proportion
of geriatric patients such as cardiothoracic surgery,
urology, and ophthalmology®. The increasing number
of elderly patients who require surgical interventions
creates a need to more clearly understand the impli-
cations for the practice of anesthesia with this sub-
population.

In the United States, the operative mortality
has decreased in surgical patients who are more than
65 years, possibly because of advances in surgical
procedures and anesthetic techniques®®, but peri-
operative morbidity continues to be more frequent.
Manku et al® reported that 21% of geriatric patients
undergoing surgery developed one or more post-
operative complications®. Perioperative and post-
operative complications in geriatric patients are
common and may be severe in some cases. Age, in
and of itself, may not be a risk factor for postoperative
complications. The underlying comorbidities that
develop as part of the aging process are risk factors®.
Furthermore, limited functional capacity and recovery
ability of the elderly patient also increase risk of
perioperative complications. Several studies reported
the postoperative complications in this group of
patients such as oxygen desaturation®, pulmonary
embolism®, pulmonary aspiration®, cardiac arrest®?,
and death®. The 24-hour perioperative cardiac arrest
in geriatrics surgical patients is one of the most serious
complications, because it can lead to fatal outcome or
others serious morbidity.

Since 2003, the Royal College of Anesthesio-
logists of Thailand has hosted the Thai Anesthesia
Incidents Study (THAI Study). This study revealed
the average incidence of 24-hour perioperative cardiac
arrest was 28.3:10000 anesthetics?. As a site of the
multi-centered study, the registry of anesthesia service
was continued at the Department of Anesthesiology,
Faculty of Medicine, Chulalongkorn University. The
aim of the present study was to investigate the
incidence and factors related to 24-hour perioperative
cardiac arrest in geriatric surgical patients receiving
anesthesia in a university hospital, in Thailand.

Material and Method

The Royal College of Anesthesiologists of
Thailand hosted the Thai Anesthesia Incidents Study
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(THAI Study) of anesthetic adverse outcomes was a
prospective, multi-centered registry of consecutive
anesthesia performed in 20 hospitals, during 2003 and
2004. As asite of this multi-center study, the registry of
anesthesia was continued at the Department of
Anesthesiology, Faculty of Medicine, Chulalongkorn
University. The present study was approved by the
ethics committee of the Faculty of Medicine,
Chulalongkorn University. The basic design of the
present study was a registry of anesthesia service, i.e.
all consecutive patients who received anesthesia for
non-cardiac surgery at King Chulalongkorn Memorial
Hospital, a 1,500-bed university hospital.

During the period from July 1, 2003 to March
31, 2007, for each geriatric surgical patient who received
anesthesia, an anesthesiologist or anesthesia resident
completed a preplanned structured data entry form
(Form1) including a series of variables related to the
patient’s profile, surgical procedure, and anesthesia
technique. For in-patients, within the first 24 hours
after the surgical procedure, the anesthesia resident or
nurse anesthetist visited the patient to complete the
24-hour anesthesia record for any adverse outcomes.
Whenever, 24-hour perioperative cardiac arrest (intra-
operative to 24-hour postoperative period) in geriatric
patients occurred, the details of events were recorded
in a data entry form.

For the purpose of subsequent analysis,
timing of adverse events was divided into three
periods: intraoperative, postanesthesia care period (in
the recovery room or post anesthesia care unit: PACU)
and 24-hour postoperative period (within 24-hour
after the operation). The adverse outcome of interest
in the present study was 24-hour perioperative cardiac
arrest in patients aged 65 years and over. The 24-hour
perioperative cardiac arrest was defined as an event
requiring cardiopulmonary resuscitation within 24-hour
postoperative. The present study analyzed the data-
base of 8,905 geriatric surgical patients receiving
anesthesia care at King Chulalongkorn Memorial
Hospital.

Data collection and analysis

All Form1 information collected during the
study period were entered at the data management
center with double entry technique to ensure the
reliability of the database. With this prospective data
collection, a retrospective analysis was performed.
Descriptive statistics were used for analyses of the
demographic data. Chi-square test or Fisher’s exact test
was used to compare categorical variable while t-test
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or Wilcoxon’s rank-sum test was used to analyze
continuous data. Univariable analysis was used to
identify factors related to 24-hour perioperative cardiac
arrest. Amultivariable generalized linear regression for
risk ratio was used to investigate independent factors
with significant association to 24-hour perioperative
cardiac arrest. Aforward stepwise algorithm was chosen.
At each step, independent variables not yet included
in the equation were tested for possible inclusion. The
variables with the significant contribution (p <0.05) to
improve the model were also included. The variables
that were already included in the equation were tested
for exclusion on the basis of the probability of a log
likelihood test ratio. The analyses ended when no
further variables for inclusion or exclusion were avail-
able. A P value of less than 0.05 was considered as
statistically significant.

Results

During the 45 months of the present study,
there were 36 geriatric patients who developed peri-
operative cardiac arrest within 24-hour. Perioperative
cardiac arrest occurred in 19 (52.8%) female and
17 (47.2%) male patients with a total incidence of
40.4:10,000 anesthetics. Mean (SD) and maximum age
of these perioperative cardiac arrest patients were 77.9
(7.6) and 93 years old, while mean (SD) and maximum
age of non-perioperative cardiac arrest patients were
73.2 (6.3) and 104 years old respectively.

Among the 36 patients of 24-hour periopera-
tive cardiac arrest, 16 developed cardiac arrest during
intraoperative period with the intraoperative mortality
rate of 62.5% (10 out of 16 patients). There was one
patient who developed cardiac arrest during the post-
anesthesia care period with no fatality. In addition, 20
patients developed cardiac arrest during 24-hour
postoperative period with mortality rate of 90% (18 out
of 20 patients). Most of 24-hour perioperative cardiac
arrest patients, 35 out of 36 cases underwent surgery
with general anesthesia technique, while another case
received monitor anesthesia care.

The demographic, surgical, and anesthetic
characteristics of geriatric patients are demonstrated
in Table 1 and Table 2. From univariate analysis, the
present study revealed that age (p < 0.001), neuro-
muscular disease (p = 0.003), hematological disease
(p < 0.001), miscellaneous disease (p < 0.001), recent
respiratory failure (p <0.001), congestive heart failure
(p=0.006), ischemia heart disease (p = 0.003), shock/
impending shock (p < 0.001), arrhythmia (p = 0.001),
anemia (p <0.001), coagulopathy (p <0.001), electrolyte
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imbalance/acid-base imbalance (p < 0.001), alteration
of conscious (p < 0.001), sepsis (p < 0.001), renal
insufficiency (p = 0.036), history of post cardiac arrest
(p<0.001), increased ASA Physical status (p < 0.001),
emergency surgery (p < 0.001), intrathoracic surgery
(p <0.001), upper abdominal surgery (p < 0.001), and
anesthetic technique (p = 0.002) were statistically
significant factors.

The anesthetic agents used during anesthesia
which significantly related to 24-hour perioperative
cardiac arrest by univariate analysis were pentothal
(p=0.043), propofol (p = 0.021), ketamine (p <0.001),
midazolam (p < 0.001), pancuronium (p = 0.003),
rocuronium (p = 0.007), nitrous oxide (p = 0.015), and
prostigmine (p = 0.004).

From multivariate analysis, the present
study found that ASA physical status 3-5 (p < 0.001),
age 76-85 and > 86 years (p = 0.012 and p = 0.003,
respectively), emergency surgery (p = 0.005), recent
respiratory failure (p = 0.003), intrathoracic surgery
(p=0.009), upper abdominal surgery (p = 0.006), and
ketamine (p = 0.002) were significantly related to 24-
hour perioperative cardiac arrest in geriatric patients
as shown in Table 3.

Discussion

There has been increasing interest in studying
the risks or predictors of anesthesia related mortality
and morbidity, in order to improve quality of anesthesia
care either in the general population or in a specific
group of patients such as pediatric® or geriatric
patients®™®. The anesthesia-related factors have been
studied using different types of database such as local
hospital records, incidents reports, closed claims, etc.
The reported cases may be compulsory or voluntary.
\oluntary reports inform reliable data but their limita-
tions include under-reporting, selective report, and
lack of the total number of anesthesia care performed.

The presented registry provides a large
quantitative anesthesia database obtaining sufficient
prospective data for the investigation of related factors
of 24-hour perioperative cardiac arrest. The incidence
of 24-hour perioperative cardiac arrest in our institute
was 40.4:10,000 anesthetics, which was higher than the
average incidence of 30.8:10,000 anesthetics in the THAI
Study®?. This was because our reports were confined
to aging patients, which was similar to the incidence
of other Thai university hospital®®. However, the
presented incidence was lower than the incidence of
68.8:10000 at a Brazilian teaching hospital®. Only the
intraoperative mortality rate of geriatric patients was
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Table 1. Demographic and baseline characteristics of geriatric patients with 24-hour perioperative cardiac arrest (univariate

analysis)
Factors 24-hour perioperative Crude RR 95% Cl  p-value
cardiac arrest
Yes (n=36) No (n=8,869)
n (%) n (%)

Gender

Male 17 (47.2) 4,317 (48.7) 1.0

Female 19 (52.8) 4,552 (51.3) 1.0 0.8-1.4 0.862
Age (years)

65-75 14 (38.9) 6,107 (68.8) 1.0

76-85 16 (44.4) 2,364 (26.7) 1.9 1.3-2.9 0.003

> 86 6 (16.7) 398 (4.5) 49 2.4-9.9 <0.001
BMI (kg/m?)

<18.49 4(11.1) 963 (10.9) 0.9 0.4-2.1 0.754

18.50-24.99 27 (75.0) 5,502 (62.0) 1.0

25.00-29.99 4 (11.1) 1,933 (21.8) 0.8 0.4-1.4 0.295

>30.00 1(2.8) 9(0.1) 0.5 0.1-2.8 0.847
History of smoking 3(8.3) 664 (7.5) 11 0.4-3.3 0.847
Premedication

Midazolam 2(5.6) 701 (7.9) 0.7 0.2-2.6 0.602

Diazepam 1(2.8) 41 (0.5) 6.0 1.1-341  0.043
Comorbidity

Cardiovascular disease 26 (72.2) 5,083 (57.3) 13 1.0-1.6 0.071

Respiratory disease 5(13.9) 599 (6.8) 2.1 0.9-4.7 0.089

Neuromuscular disease 8(22.2) 755 (8.5) 2.6 1.4-5.0 0.003

Hematological disease 16 (44.2) 831 (9.4) 4.7 3.1-7.3 <0.001

Endocrine disease 12 (33.3) 2,335 (26.3) 13 0.8-2.1 0.341

Miscellaneous 13 (36.1) 935 (10.5) 3.4 2.1-56 <0.001
Respiratory disease

COPD 2(5.6) 222 (2.5) 2.2 0.6-8.5 0.243

Recent respiratory failure 3(8.3) 22 (0.3) 33.6 15.8-71.3 <0.001
Cardiovascular disease

Hypertension 19 (52.8) 4,298 (48.5) 1.1 0.8-1.5 0.605

Congestive heart failure 3(8.3) 172 (1.9) 4.3 1.5-121  0.006

Ischemic heart disease 11 (30.6) 1,202 (13.6) 2.3 1.3-3.9 0.003

Shock / Impending shock 7(19.4) 101 (1.2) 17.1 9.8-29.8 <0.001

Vascular disease 1(2.8) 193 (2.2) 1.2 0.2-8.9 0.805

Arrhythmia 5(13.9) 323(3.6) 3.8 1.7-8.5 0.001

Valvular heart disease 1(2.8) 297 (3.4) 0.8 0.1-5.7 0.849

Cardiovascular accident 2 (5.6) 467 (5.3) 11 0.3-4.1 0.938
Hematology disease

Anemia 12 (33.3) 677 (7.6) 4.4 2.6-7.2  <0.001

Coagulopathy 4(11.1) 144 (1.6) 6.8 2.9-16.0 <0.001
Endocrine disease

DM 11 (30.6) 2,161 (24.4) 1.3 0.8-2.1 0.388

Electrolyte imbalance (Acid-Base imbalance) 4(11.1) 139 (1.6) 7.1 3.0-16.5 <0.001
Neuromuscular disease

Alteration of conscious 6 (16.7) 260 (2.9) 5.7 2.8-11.5 <0.001

CVA/TIA 2(5.6) 467 (5.3) 11 0.3-4.1 0.938

Increased ICP 1(2.8) 84 (1.0) 2.9 0.5-19.0  0.755
Miscellaneous

Sepsis 7(19.4) 169 (1.9) 10.2 5.6-18.7 <0.001

Renal disease 6 (16.7) 662 (7.5) 2.2 1.1-4.8 0.036

Liver disease 2 (5.6) 157 (1.8) 3.1 0.8-11.6  0.087
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Table 1. (Cont.)

Factors 24-hour perioperative Crude RR 95% Cl  p-value
cardiac arrest

Yes (n=36) No (n=8,869)

n (%) n (%)

ASA Physical status

2 2(5.6) 6,368 (71.8) 1.0

3-5 34 (94.4) 2,501 (28.2) 3.4 2.6-4.4  <0.001
Surgical conditions

Elective 15 (41.7) 7,680 (86.6) 1.0

Emergency 21 (58.3) 1,189 (13.4) 4.4 3.0-6.3 <0.001
Site of surgery

Intracranial surgery 2 (5.6) 384 (4.3) 1.3 0.3-5.0 0.719

Intrathoracic surgery 5(13.9) 267 (3.0) 4.6 2.1-10.2 <0.001

Upper abdominal surgery 13 (36.1) 1,004 (11.3) 3.2 2.0-5.2 <0.001

Lower abdominal surgery 4(11.1) 1,606 (18.1) 0.6 0.3-15 0.276

Extremities surgery 7 (19.4) 1,650 (18.6) 11 0.5-2.0 0.897

Cardiac surgery 1(2.8) 433 (4.9) 0.6 0.1-3.8 0.558
Main anesthesia techniques

Non GA (MAC, Spinal block, and Epidural block) 1(2.8) 2,348 (26.5) 1.0

General anesthesia (GA./TIVA) 35(97.2) 6,521 (73.5) 13 1.1-1.6 0.002
Duration of anesthesia

<30 min 3(8.3) 656 (7.4) 1.0

30-59 min 2(5.6) 1,023 (11.5) 0.7 0.3-1.6 0.338

1-3 hours 22 (61.1) 5,021 (56.6) 1.0 0.9-1.1 0.945

> 3 hours 9 (25) 2,169 (24.5) 1.0 0.7-1.3 0.884

Table 2. Anesthetic agents and 24-hour perioperative cardiac arrest in geriatric patients (univariate analysis)

Anesthetic agents 24-hour perioperative cardiac arrest Crude RR 95% ClI p-value
Yes (n = 36) No (n = 8,869)
n (%) n (%)
Pentothal 7(19.4) 3,156 (35.6) 0.5 0.3-1.0 0.043
Propofol 3(8.33) 2,215 (25.0) 0.3 0.1-0.8 0.021
Ketamine 4 (11.1) 71(0.8) 13.9 6.5-29.7 <0.001
Midazolam 15 (41.7) 1,212 (13.7) 3.0 1.9-4.8 <0.001
Succinylcholine 8(22.2) 2,157 (24.3) 0.9 0.5-1.7 0.770
Pancuronium 14 (38.9) 1,695 (19.1) 2.0 1.3-3.2 0.003
Atracurium 4(11.1) 1,933 (21.8) 0.5 0.2-1.2 0.121
Cistracurium 6 (16.7) 941 (10.6) 1.6 0.7-3.3 0.239
Vecuronium 4(11.1) 639 (7.2) 15 0.6-3.9 0.366
Mivacurium 3(8.3) 262 (2.9) 2.8 1.0-8.2 0.058
Rocuronium 3(8.3) 177 (2.0) 4.2 1.5-11.8 0.007
Nitrous oxide 13 (36.1) 4,989 (56.3) 0.6 0.4-0.9 0.015
Isoflurane 16 (44.4) 4,352 (49.1) 0.9 0.6-1.3 0.580
Sevoflurane 7(19.4) 1,734 (19.6) 1.0 0.5-1.9 0.987
Desflurane 3(8.3) 426 (4.8) 1.7 0.6-5.2 0.324
Morphine 4(11.1) 2,196 (24.8) 0.4 0.2-1.0 0.058
Fentanyl 17 (47.2) 4,201 (47.4) 1.0 0.7-1.4 0.986
Pethidine 2(5.6) 472 (5.3) 1.0 0.3-4.0 0.950
Lidocaine 1(2.8) 218 (2.5) 11 0.2-7.9 0.902
Prostigmine 1(2.8) 2,015 (22.7) 0.1 0.03-0.52 0.004

202 J Med Assoc Thai Vol. 92 No. 2 2009



Table 3. Factors related to 24-hour perioperative cardiac arrest in geriatric patients (multivariate analysis)

Factors Adjusted RR 95% confident interval p-value
Age (years)

65-75 1.0

76-85 2.6 1.2-54 0.012

> 86 4.4 1.7-11.8 0.003
ASA Physical status

2 1.0

3-5 19.9 4.6-86.0 <0.001
Emergency surgery 2.8 1.4-5.6 0.005
Intrathoracic surgery 3.7 1.4-9.9 0.009
Upper abdominal surgery 2.8 1.3-5.7 0.006
Recent respiratory failure 6.6 1.9-22.8 0.003
Ketamine 54 1.8-15.9 0.002

higher than that of overall population surgical patients
in our recent previous study (62.5% vs. 48.0%)%".
However, this mortality was lower than the average
incidence of Thailand in the THAI Study of peri-
operative death®®. This might be because the present
study was confined to a tertiary care referral university
hospital where anesthesia is provided by full-time
academic faculty and residents.

It is rather difficult to compare the cardiac
arrest and mortality rates among different reports
because of different study designs, lack of uniformity
of definition, time span, and organizational culture
(blame or errors)®?, In the present study, the mortality
among elderly patients was high, which was similar to
previous studies that advanced age increases the risk
of perioperative mortality®".20-24,

Gender is known to be a significant factor
of perioperative cardiac arrest and mortality that
males represent greater risk than females®11417, The
possible reason in this difference are men trending to
suffer from more severe cardiopulmonary diseases in
the elderly or severe traumatic injuries in young adults
whereas females receive a larger number of minor
gynecologic surgery. However, in both univariate and
multivariate analysis, gender and body mass index did
not constitute higher risk because the present study
was confined to only patients aged 65 years and over.

Age between 76 to 85 and > 86 years posed
1.9 folds and 4.9 folds higher risk compared with 24-
hour perioperative cardiac arrest in age groups between
65 to 75 years. This was corresponding to studies that
anesthesia related cardiac arrest and death in 70-80
years old patients seemed to be increasing particularly
during hip surgery®212425 The explanation may be
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that organ function is reduced with increasing age.
Therefore, the present study confirmed that age in
itself carried a risk for elderly surgical patients.

By multivariate analysis, ASA physical
status 3-5 was the strongest predictor of 24-hour peri-
operative cardiac arrest with adjusted risk ratio of
19.9. The rate of perioperative cardiac arrest in ASA
physical status 3-5 patients was 1.34% (38.2:10000
anesthetics) compared with 0.03% (2.3:10000 anesthe-
tics) in ASA physical status 2 patients (p <0.001). This
confirmed the finding of previous reports®0:12627)
that ASA physical status may be a result of pre-exist-
ing disease such as cardio-pulmonary diseases and
neurological diseases. The present study also revealed
that cardiac arrest frequency was 6.6 folds higher in
patients with recent pulmonary failure. Twenty-one
patients out of 36 (58.3%) perioperative cardiac arrest
were operated under emergency condition. Emergency
surgery was also a statistically significant predictor of
cardiac arrest with adjusted relative risks of 2.3. This
was similar to several studies101114:17.23.26)

Upper abdominal surgery and intrathoracic
surgery accounted for 36.1% and 13.9% of all 24-hour
perioperative cardiac arrest respectively. These two
sites of surgery were 2.8 and 3.7 folds higher risk of
cardiac arrest. Djokovic and Hedley-Whyte reported
that 57% of patients receiving intrathoracic surgery
and 24% of patients underwent upper abdominal
surgery required controlled ventilation®. Recently
Kojima and Narita also revealed patients undergoing
abdominal surgery associated with decreased
survival rates®). Moreover, several studies stated
that emergency abdominal surgery was associated
with increased morbidity and mortality, especially in
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old patients®-3), In contrast, the THAI Study of
perioperative death in geriatric patients did not show
that sites of operation were significant risk factors of
death®®, All but one geriatric patient who experienced
cardiac arrest received general anesthesia. Several
studies showed that cardiac arrest incidence is
higher during general anesthesia*%434%), This may be
because high-risk surgeries are performed under
general anesthesia. Moreover, there may be selection
bias towards general anesthesia in emergency condi-
tion or in patients who have underlying diseases®®.
Likewise, the comprehensive recent surveys of intra-
operative cardiac arrest after spinal anesthesia
revealed incidence of 2.7:10000 neuraxial anesthe-
sia®"3®. The use of new local anesthetics with fewer
side-effects, routinely used of pulse oximetry and
improving knowledge of neuraxial block physiology
has substantially decreased risk of major adverse
events after neuraxial anesthesia. None of the cardiac
arrest in the present series received neuraxial
anesthesia. Ketamine was the only anesthetic shown
to be a statistically significant risk of cardiac arrest. It
was recommended in some situations because of its
advantage of cardiovascular stimulation and preserva-
tion of breathing®“9, In contrast, ketamine can cause
negative inotropic effect leading to hypotension and
poor perfusion in debilitating patients“?. In the present
study, two out of four cardiac arrest patients who
received ketamine had chronic obstructive pulmonary
disease.

There were some limitations of this study.
Firstly, despite the design of registry that provided
large quantitative database, this was non-randomized,
non-blinded study, with the possibility of some
selection or observers bias. Second concern was the
retrospective analysis of prospective collected
database that may have missing data. Thirdly, the low
frequency of some potential factors resulted in a loss
power for analysis.

Conclusion

The incidence of intraoperative, within 24-
hour postoperative, and overall 24-hour perioperative
cardiac arrest were 18:10000 (mortality rate 62.5%; 10
out of 16), 22.5:10000 (mortality rate 90%; 18 out of
20), and 40.4:10000 (mortality rate 77.8%; 28 out of 36),
respectively. Risk factors for 24-hour perioperative
cardiac arrest were older age, ASA physical status 3-5,
emergency surgery, intrathoracic surgery, upper
abdominal surgery, recent respiratory failure, and
administration of ketamine. Thoroughly preanesthetic
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evaluation is important for finding the risks and
optimal preparation for preventing cardiac arrest.
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