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Background : National statistical data of mortality and morbidity related to anesthesia have not been reported.
The need to comprehensively examine the cause of death as well as other adverse events prompted the first
national study in Thailand.
Material and Method : In the Thai Anesthesia Incidents Study (THAI Study), a prospectively defined cohort of
patients who underwent anesthesia from February 1, 2003 to January 31,2004 (n=163,403) was studied. All
consecutive patients who died intraoperatively or within the period of 24 hr after anesthesia were classified to
determine a relationship with anesthesia by 3 independent reviewers. These data were further analysed to
identify contributing factors.
Results :The incidence of 24-hr perioperative death, anesthesia directly related and anesthesia partially
related death per 10,000 anesthetics was 28.2 (95% CI 25.7-30.8), 1.7 (95% CI 1.1-2.3) and 4.0 (95% CI 3.15.0) respectively. Of 462 deaths, 28 cases (6.5%), 66 cases (14.3%), 61 cases (3.3%), 399 cases (86.7%) and
104 cases (22.6%) were anesthesia directly related, anesthesia partially related, surgical related, patient
disease related and system or management related to perioperative death. The common main causes of death
were exangination (42.4%), traumatic brain injury (14.3%), sepsis (13.6%), heart failure (5.0%) and
hypoxia (5.0%).
Conclusion : This study shows incidence of 24-hr perioperative death of 1:354 which is comparable with other
studies. Quality assurance activity, prevention of human failure and equipment failure, system improvement
of perioperative care, availability of recovery room, intensive care unit, efficient blood bank and adequate
number of MD. anesthesiologists are suggestive corrective strategies.
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Death associated with anesthesia was first
reported in 1847(1). In 1954 Beecher and Todd published
what that was then by for the most extensive study of
anesthesia mortality in the United States.(2) Concerns
over the numbers of deaths attributed to anesthesia in
the United States were shared by the international comCorrespondence to : Somrat Charuluxananan, Department
of Anesthesiology, Faculty of Medicine, Chulalongkorn University, Rama IV Rd., Pathumwan, Bangkok 10330, Thailand
TEL (662) 2564215, (662) 2564295, FAX (662) 2541931. E-mail :
somratcu@hotmail.com

S30

munity and resulted in a number of publications from
South Africa(3), France(4), Australia(5), Canada(6), England including the voluntary Confidential Enquiry into
Perioperative Deaths(7). In 1993 an analysis of cases
with cardiac arrest and death from the first 2000 incidents reported to the Australian Incident Monitoring
Study(8) was reported. This was followed by studies
on fatal and nonfatal cardiac arrest in France(9) in 2001
and anesthesia related mortality in Japan(10) in 2003.
Since statistical data of anesthetic mortality and morbidity, which would objectively illustrate the state of
J Med Assoc Thai Vol. 88 Suppl 7 2005

clinical achievement in Thailand, are absent, the Royal
College of Anesthesiologists of Thailand host the Thai
Anesthesia Incidents Study (THAI Study) in 2003.(11,12)
The aims of this study was to investigate the cause of
perioperative death with 24 hr postoperatively.
Material and Method
Base upon the Thai Anesthesia Incidents
Study (THAI Study),(11,12) a multicentered study among
20 hospitals (7 university, 4 general, 5 tirtiary or regional, 4 general and 4 district hospitals) across the
country, with approvals from institutional ethic review
boards, data were gathered between February 2003 to
January 2004. The data consisted of patients characteristics, surgical procedure or site of operation, anesthesia profiles and anesthesia related adverse outcomes
including perioperative death within 24 hr postoperatively. The attending anesthesia personnel or site managers were requested to fill in the preplanned structured data-entry form (form 1) in addition to the usual
anesthetic record. Whenever perioperative death (intraoperative to 24 hr postoperative period) occurred
the details of events were recorded in a data entry form
(form 2) specific for cardiac arrest or death. For the
purpose of analysis, timing of adverse events was divided into three periods : intraoperative, recovery room
and 24 hr postoperative periods. All forms were reviewed by research nurses and/or site managers for
completeness. Correction were then made by each cen-

tre including the verification of event recorded. In addition, further data quality checks and the addition of
missing data were made at the end of the data collection period by the site managers.
Data collection and analysis. All form 1 from
each hospital were keyed in at the data management
centre with double-entry technique to ensure the reliability of the data base. All form 2 (cardiac arrest or
death specific form) and anesthetic recorded were reviewed by 3 independent senior anesthesiologists and
were asked to provide their assessment of the primary
cause and secondary cause (if presented) of death as
due to (1) anesthesia (directly related, partially related,
undetermined and non-related) (2) surgery (3) patient s
disease or condition (4) management or system such
as nonavailable intensive care unit or nonavailable
blood transfusion). The assessors were also asked to
assess the contributing factors, factors minimizing incidents and suggested corrective strategies for anesthesia directly or partially related perioperative death.
Descriptive statistics was used for analysis of the data.
Chi-square test was used to compared categorical data,
P value 0.05 was considered to be significant.
Results
In this study, there were 163403 consecutive
anesthetic cases during 12 months periods (between
February 2003 to January 2004), including both inpatients and outpatients in 20 hospitals. A total of 462

Table 1. Demographic, surgical and anesthetic characteristics of patients with perioperative death stratified by
types of hospitals

Age (yr)
Weight (kg)
Height (cm)
Gender : male
female
Emergency (cases)
Duration of anesthesia (min)
Main anesthetic technique
• GA
• GA(TIVA)
• Spinal anesthesia
• MAC

University
hospital
n = 171

Regional
hospital
n = 225

General
hospital
n = 66

Total

44.3 (26.1)
50.4 (21.8)
144.9 (39.1)
110 (64.3%)
61 (35.6%)
141 (83.9%)
151.6 (138.1)

41.6 (21.5)
55.5 (15.7)
157.8 (19.7)
161 (71.5%)
64 (28.4%)
201 (89.3%)
91.8 (67.8)

48.3 (20.6)
57.8 (14.1)
160.1 (7.9)
45 (66.2%)
21 (31.8%)
53 (80.3%)
101.4 (73.0)

43.5 (23.2)
53.9 (18.2)
154.6 (26.1)
316 (68.3%)
146 (31.6%)
395 (86.1%)
115.1 (103.8)

156 (91.2%)
3 (1.8%)
2 (1.2%)
10 (5.8%)

197 (87.6%)
0 (0.0%)
4 (1.8%)
24 (10.7%)

56 (84.8%)
1 (1.5%)
5 (7.6%)
4 (6.1%)

409 (88.5%)
4 (1.9%)
11 (2.4%)
38 (8.2%)

Value shown as mean(SD), number (%)
GA = General anesthesia, TIVA = Total intravenous anesthesia
MAC = monitor anesthesia care
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perioperative deaths within 24 hr postoperative period
were identified from the THAI Study database. Overall
incidence of death from all causes was 28.3 per 10000
anesthetics. There was no death in the district hospitals. Demographic characteristics and surgical condition of the patients with perioperative death are shown
in Table 1. The American Society of Anesthesiologists
classification of physical status (ASA PS) of all cases
and time of cardiac arrest detected were stratified according to types of hospitals with statistically significant different (p<0.001) as shown in Table 2.
According to opinions of 3 independent assessors who were senior anesthesiologists, the consensus of the main and secondary causes of death (if
presented) is shown in Table 3. After reviewing both
form 1 and form 2, the etiological factors of death due
to anesthesia (directly related, partially related, undetermined and non-related), surgery, patient s disease
or condition and management or system, were considered as shown in Table 4. The age groups of the patients with anesthesia directly and partially related
death, are demonstrated in Figure 1. In all phases of
anesthesia critical events most frequently occurred in
postoperative period in 44 (46.8%) of 94 anesthesiarelated death. In 25 (26.6%) deaths critical events oc-

curred first during maintenance. Details of anesthetia
phases which critical events began to occur are shown
as Figure 2. Services and sites of operations or procedures of 94 cases of anesthesia related death are shown
in Table 5. Among these cases, the ASA PS classification 1, 2, 3, 4 and 5 were : 2 cases (2.1%), 16 cases
(17.0%), 35 cases (37.2%), 30 cases (31.9%) and 11 cases
(11.7%) respectively; 70 cases (47.5%) were conducted
as emergency condition. The anesthesia related problems, management and surgical problems in 94 cases
anesthesia (directly and partially) related death are
shown in Table 6. The contributing factors, factors minimizing incidents and suggested corrective strategies
as assessed by the 3 reviewers are also demonstrated
in Table 7.
Discussion
This report provides an insight into the origins and outcomes of anesthesia-related death under
conditions of contemporary practices in Thai hospitals. No attempt was made to distinguish adverse
events that may be attributable to the surgical procedure rather than to the anesthetic. However, the main
focus of the THAI Study is to examine the consequences of the surgical process that have a high likeli-

Table 2. The ASA physical status classification of patients with perioperative death and time of events stratified
by types of hospitals
University
hospital
n = 171
• ASA PS*
1
2
3
4
5
• Time of cardiac arrest detected
none
intraoperative
recovery room
24 hr postoperative
intraoperative
+ 24 hr postoperative
recovery room
+ 24 hr postoperative

Regional
hospital
n = 225

General
hospital
n = 66

Total
n=462

1 (0.6%)
11 (6.4%)
39 (22.8%)
65 (38.0%)
55 (32.2%)

3 (1.3%)
8 (3.6%)
49 (21.8%)
95 (42.2%)
70 (31.1%)

1 (1.5%)
15 (22.7%)
10 (15.2%)
24 (36.4%)
16 (24.2%)

5 (1.1%)
34 (7.4%)
98 (21.2%)
184 (39.5%)
141 (30.5%)

6 (3.5%)
72 (42.1%)
3 (1.8%)
89 (52.0%)
1 (0.6%)

12 (5.3%)
44 (19.6%)
3 (1.3%)
162 (73.3%)
1 (0.4%)

2 (3.0%)
20 (30.3%)
1 (1.5%)
40 (60.6%)
2 (3.0%)

20 (4.3%)
136 (29.4%)
7 (1.5%)
294 (63.6%)
4 (0.9%)

0 (0.0%)

0 (0.0%)

1 (1.5%)

1 (0.2%)

Value shown as number of case (%)
ASA PS = American Society of Anesthesiologists classification of physical status
* p<0.001 by Pearson Chi-Square
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Table 3. Main and secondary causes of death by consensus of 3 assessors of perioperative death from more
common to less frequent causes
Main causes of death (n=462)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Exangination
Severe traumatic brain injury
Sepsis
Heart failure
Hypoxemia
Nontraumatic central nervous system injury
Prolonged shock
Suspected myocordial ischemia or infarction
Multiple trauma
Hypoventilation

196
66
63
23
22
20
10
8
7
7

42.4%
14.3%
13.6%
5.0%
5.0%
4.0%
2.0%
2.0%
2.0%
2.0%

19
14
14
12
9
4
8
6
4
4

17.1%
13.0%
13.0%
11.0%
8.0%
7.0%
7.0%
6.0%
4.0%
4.0%

Secondary causes of death (n=109)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Multiple trauma
Severe traumatic brain injury
Prolonged shock
Metabolic cause
Hypoxia
Bleeding
Heart failure
Sepsis
Suspected myocardial ischemia or infarction
Surgical technical error

Table 4. Incidence of etiologic factors death and preventability of perioperative death
Etiologic factor

• Anesthesia
- directly related
- partially related
- undetermined
- non-related
• Surgery*
• Patient disease or condition
• Management or system*
• Preventability of death
- Preventable
- May be preventable death
- Non-preventable death

University
hospital
n = 171

Regional
hospital
n = 225

General
hospital
n = 66

Total
n=462

9 (5.3%)
21 (12.3%)
7 (4.1%)
134 (78.4%)
34 (20.0%)
143 (84.1%)
24 (14.1%)

13 (5.8%)
37 (16.4%)
1 (0.4%)
174 (77.3%)
16 (7.1%)
200 (89.3%)
60 (26.8%)

6 (9.1%)
8 (12.1%)
1 (1.5%)
51 (77.3%)
11 (16.7%)
56 (84.8%)
20 (30.3%)

28 (6.1%)
66 (14.3%)
9 (1.9%)
359 (77.7%)
61 (13.3%)
399 (86.7%)
104 (22.6%)

24 (14.1%)
29 (17.0%)
118 (69.0%)

47 (20.9%)
44 (19.6%)
134 (59.6%)

10 (15.2%)
11 (16.7%)
45 (68.2%)

81 (17.5%)
84 (18.2%)
297 (64.3%)

Value shown as number of case (%)
* p<0.01 by Pearson Chi-Square

hood of an anesthetic contribution. The time frame of
the follow-up (24 hr) also makes it unlikely that many
surgical problems would become manifest.
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Because we were able to include 163,403 consecutive anesthetics during the first twelve months
period, our approach was successful in obtaining suf-
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Table 5. Services and sites of operations or procedures of patients with anesthesia (directly and partially) related
death (n=94)
Services
General abdominal surgery
General non-abdominal surgery
Neurosurgery
Cardiothoracic surgery
Orthopedic surgery
Obstetric and gynecological surgery
Ear-nose-throat surgery
Vascular surgery
Diagnostic procedure
Pediatric surgery
Dental surgery

39
8
13
9
6
6
6
2
2
2
1

(41.5%)
(8.5%)
(13.8%)
(9.6%)
(6.4%)
(6.4%)
(6.4%)
(2.1%)
(2.1%)
(2.1%)
(1.1%)

Sites of operations or procedures
Upper abdomen
Extremities
Head
Thorax
Lower abdomen
Trachea
Neck
Oral
Spine
Magnetic resonance imaging
Endoscopy

38
16
10
9
8
5
4
1
1
1
1

(40.4%)
(17.0%)
(10.6%)
(9.6%)
(8.5%)
(5.3%)
(4.3%)
(1.1%)
(1.1%)
(1.1%)
(1.1%)

ficient prospective data for the investigations. Because
serious complications such as perioperative death are
rare, large numbers of patients are required. Thus studies like ours should carefully choose a large size of
subjects enrolled. Studying too few patients provides
results that have too little discriminatory power. Studying too many patients requires unaffordable luxuries in
funding and time. However, it was not practical to follow up for 48 hr postoperatively in some hospitals.
Hence, we agreed to limit the follow up to 24 hr postoperative period. In some instances, individual case logs
were inspected by site managers and investigators.
Nevertheless, the self-consistency of reports, the prospective character of the study, the voluntary participation and work ethic of the anesthesiologists and
personnel, the focus on chosen important complications and the confidential, nonaccusatory style of data
gathering caused us to conclude that the collected information was reliable.
The total number of reported death was 462
with estimated incidence of 24 hr perioperative death
per 10,000 anesthetic of 28.3 (95% CI 25.7-30.8). Recently, anesthetic mortality was estimated to be as low
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as 0.05 per 10,000 anesthetics(13-15). However, these
results may be biased by study methods (voluntary
reporting, closed claims analysis, classification of a
small subset), the confusing definitions of overall, contributory or total anesthesia related or the postoperative observation period. We agreed with the report of
Arbous et al.(16) that perioperative mortality in which
anesthetic factors are involved was not as low as these
estimates. Our results, however, are comparable with
the data from recent studies applying a study method,
classification and postoperative observation period
similar to ours, in which estimated 24 hr perioperative
mortality was 20 per 10,000 anesthetics, and anesthetic
mortality rate of 1.9 - 7.0 per 10,000 anesthetic(3,17-20).
There were large variation in 24 hr
perioperative mortality between different types of hospitals. There was no perioperative death in district hospitals because only minor cases and rather healthy
patients were selected to be operated at hospitals of
this level. The more serious cases were transferred to a
higher level of hospitals. Sixty-eight percents of
perioperative deaths were male with 86% of emergency
anesthesia. One possible explanation was higher pro-
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Table 6. Anesthesia related, management and surgical problems in anesthesia (directly and partially) related
perioperative death (n=94)
Anesthesia related problems
1. Medication related events (relative overdose)
2. Uncontrolled hemodynamic status
3. Exangination
4. Uncontrolled hypoxia (loss of airway, unable to ventilate)
5. Early extubation
6. Inappropriate postanesthesia care
7. Total spinal block
8. Inadequate central lim monitoring
9. Endobronchial intubation
10. Pulmonary embolism
11. Pulmonary aspiration
12. Inadequate preoperative assessment
13. Complication associated with central venous access
14. Probable vagal reaction

22
17
14
12
8
5
2
2
2
2
1
1
1
1

(23.4%)
(18.1%)
(14.9%)
(12.8%)
(8.5%)
(5.3%)
(2.1%)
(2.1%)
(2.1%)
(2.1%)
(1.1%)
(1.1%)
(1.1%)
(1.1%)

Management problems
1. Inadequate perioperative care
2. No intensive care unit available
3. Inadequate preoperative assessment and preparation
4. Inappropriate or unnecessary surgery
5. Blood bank problems (Inadequate blood stock or long duration of waiting)
6. Anesthesia personnel problems (no MD anesthesiologist, inappropriate staffing)
7. Referral system problem

13
11
7
7
3
3
1

(13.8%)
(11.7%)
(7.4%)
(7.4%)
(3.2%)
(3.2%)
(1.1%)

9
3
4
3

(9.6%)
(3.2%)
(4.3%)
(3.2%)

Surgical problems
1. Surgical failure
2. Surgical error (surgical tear, malanastomosis)
3. Extensive surgery
4. Other. surgical problems

portion of male gender involved with emergency traumatic surgery which is one of the most important public health problems in Thailand.
General anesthesia alone was employed in
most cases (90.4%), regional techniques and monitored
anesthesia care were conducted in 2.4% and 8.2% respectively. This also corresponded to other studies.(6,16,21) The ASA PS classification of perioperative
death patients were statistical significantly different
(p<0.001). As expected, more perioperative deaths occurred in the higher ASA categories and in emergency
procedures. There were higher proportion (24.2%) of
ASA PS 1 and 2 patients with perioperative death in
general hospital which one possible explanation was
problem that the cause by the lack of MD anesthesiologists for supervision in these hospitals. Four hundred and twenty-two cases (91.2%) were ASA PS 3, 4, 5
patients. There were 5 cases (1.1%) and 34 cases (7.4%)
of ASA PS classification 1 and 2 respectively. The mor-
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tality rate of ASA PS 1, 2, 3, 4 and 5 in this study were
0.01%, 0.06%, 0.56%, 5.73% and 38.11% respectively
(Fig. 3). This also agreed with other studies.(6,22)
There were 20 cases (4.3%) of 24-hr
perioperative death without cardiac arrest detected that
represented some quality problems in the postoperative period. Two-thirds (63.6%) of patients had cardiac arrest within 24 hr postoperative period whereas
nearly one-third (29.4%) of them had intraoperative
cardiac arrest. Although only 7 cases (1.5%) developed cardiac arrest in the recovery room that anesthesia personnel should take sole responsibility in the
postanesthesia care unit. There were few deaths that
developed more than one time of cardiac arrest. Firstly,
either in the operating room or the recovery room and
repeated cardiac arrest and finally died within 24 hr
postoperative period.
Based on the consensus of the three members of investigators, the 10 most common main causes
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Table 7. Contributing factors, factors minimizing incidents and suggested corrective strategies of anesthesia
(directly and partially) related death (n=94)
Contributing factors
Inappropriate decision
Inadequate knowledge
Lack of experience
Anesthesia practice in rush manner
Communication failure
Emergency
Inadequate preoperative preparation
Inadequate equipment
Malfunction of equipment

48
16
43
8
8
37
13
8
6

(51.1%)
(17.0%)
(45.7%)
(8.5%)
(8.5%)
(39.4%)
(13.8%)
(8.5%)
(6.4%)

Factors minimizing incidents
More experience
More experience teamwork
Vigilance
Good consultation or supervision
Effective communication
Improvement of training
Adequate equipment
Good equipment maintenance
Continual equipment check

49
33
56
25
20
9
2
1
1

(52.1%)
(35.1%)
(59.6%)
(26.6%)
(21.3%)
(9.6%)
(2.1%)
(1.1%)
(1.1%)

Suggested corrective strategies
Practice guidelines
Additional training
More manpower
Improvement of supervision
Improvement of communication
Quality assurance activity
Good referral system

22
25
10
50
27
76
11

(23.4%)
(26.6%)
(10.6%)
(53.2%)
(28.7%)
(80.9%)
(11.7%)

of death were, namely : exangination (42.0%), severe
traumatic brain damage (14.0%), sepsis (14.0%), heart
failure (5.0%), hypoxemia (5.0%), nontraumatic central
nervous system injury (4.0%), prolonged shock (2.0%),
suspected myocardial ischemia or infarction (2.0%),
multiple trauma (2.0%) and hypoventilation (2.0%), respectively. These epidemiological data can be used for
priority setting for surgical management in Thailand.
The surgery-related incidence, patients condition related and system management related per 10,000 cases
were 3.7 (95% CI 2.8-4.7), 24.4 (95% CI 22.0-26.8) and
6.4 (95% CI 5.1-7.6), respectively. There were 28 cases
or 1.7 cases (95% CI 1.1-2.3) per 10,000 and 66 cases or
4.0 cases (95% CI 3.1-5.0) per 10,000 cases of anesthesia directly and partially related death, respectively;
compared to the incidence of anesthesia related mortality of 1 per 130,000 anesthetics in Lagasse s study
and were much higher than incidence of death solely,
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attributable to anesthesia of 1 : 200,000 in Eichhorn s
study. There were 5.0 cases (95% CI 3.9-6.0) per 10,000
cases of preventable perioperative death which was
comparable to some studies(23-25), but was higher than
1 : 48748 anesthetics in Dutch teaching hospital.(26) We
agree with Lagasse s review that a wide range of
perioperative mortality and other statistics are probably caused by differences in operational definitions
and reporting sources, as well as a lack of appropriate
risk stratification.(22)
Of ninety-four cases of anesthesia (partially
and directly) related perioperative death, the five most
common services of these patients were general abdominal surgery, neurosurgery, cardiothoracic surgery,
general non abdominal surgery and orthopedics surgery. The five most common sites of operation were :
the upper abdomen, the extremities, the head, the thorax and the lower abdomen respectively. Surgery of the
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Age (yr)

Fig 1. Age groups of anesthesia (directly and partially) related death and total perioperative death

trachea and neck were also considered to be risky.
According to the phase of anesthesia (Figure
2), it was judged that occurrence of events leading to
anesthesia related death occurred most frequently in
postoperative period, maintenance and induction
phases respectively. The anesthesia related problems
most frequently pertained to medication related events
especially relatively anesthetic overdose. Others common problems were, namely : uncontrolled hemodynamic status, exangination, uncontrolled hypoxia such
as loss of airway control or unable to ventilate, too
early extubation and in appropriate postanesthesia care.
There were few cases of total spinal block, inadequate
central line monitoring, endobronchial intubation, pulmonary embolism, pulmonary aspiration, inadequate
preoperative assessment, probable vagal reaction and
complication associated with central venous access.
Therefore continuous medical education in anesthesia
should be emphasized on medication related events,
J Med Assoc Thai Vol. 88 Suppl 7 2005

cardiovascular management and respiratory management. Appropriate operative assessment and preparation, setting of postanesthesia care unit, intensive care
unit, improvement of blood bank and increasing number of MD anesthesiologists were systemic or management solution for policy-maker.
It was judged that human failure mainly comprised : inappropriate decision making (51.0%), lack of
experience (45.7%), inadequate knowledge (17.0%), inadequate preoperative preparation (13.8%), communication failure (8.5%) and anesthesia practice in rush
manner (8.5%) were major contributing factors of anesthesia related death. Emergency condition (39.4%) and
equipment failure [inadequate equipment (8.5%) and
malfunction of equipment (6.4%)] were other contributing factors. Vigilance (59.6%), more experience
(52.1%), more experience teamwork (35.1%), improvement of consultation or supervision (26.6%) and effective communication were judged to be common factors
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Periods

Fig 2. Occurrence of events of anesthesia related death according to phase of anesthesia (n=94)

that could minimize the incidents. For suggested corrective strategies, quality assurrance activity such as
morbid-mortality conference, quality round or peer review of incidents were judged to have major role. Other
strategies were, namely : improvement of supervision,
improvement of communication, additional training,
practice guidelines, good referral system and increasing manpower.
In summary, current data suggests that the
overall perioperative mortality rate for patients having
ASA PS 1-5 is approximately 1:354 which is consistent
with earlier reports on perioperative mortality rates using the same definition and similar mandatory reporting. Our data further suggest that the anesthesia solely
related mortality rate, as determined by peer review is
approximately 1.7 per 10000. Patient disease and emergency condition are the main risk factors of perioprative
death. Quality assurance activity, prevention of human and equipment failure, systemic management
perioperative care, development of postanesthesia care
unit, availability of intensive care unit, efficient blood
bank, and adequate MD anesthesiologists are suggested corrective strategies to improve quality and
safety of anesthesia service in Thailand.

S38

Acknowledgements
This research was accomplished by personal
sacrifices and perpetual inspiration of attending anesthesiologists together with all personnel and by guidance of head of departments of all sites in this
multicentered study. The Royal College of Anesthesiologists of Thailand and the THAI Study group wish
to express deep gratitude to project advisors Professor
Chitr Sitthi-Amorn and Associate Professor Joranit
Kaewkungwal for their exceptionally wise, encourage
criticism and advices. We also wish to thank Professor
Pyatat Tatsanavivat, head of Clinical Research
Collaborative Network (CRCN) for this continued
support, encouragement and helpful suggestions.
The study was financially supported by
Health Systems Research Institute (HSRI); Faculty of
Medicine of Chiang Mai University, Chulalongkorn
University, Khon Kaen University, Mahidol University (Ramathibodi Hospital and Siriraj Hospital), Prince
of Songkla University and Thailand Research Fund.
References
1. Anan. Fatal operation under the influence of ether.
Lancet 1847 ; 1 : 340-2.

J Med Assoc Thai Vol. 88 Suppl 7 2005

2. Beecher HK, Todd DP. A study of the deaths
associated with anesthesia & surgery. Ann Surg
1954; 140: 2-34.
3. Harrison GG. Death attribute to anaesthesia. Br J
Anaesth 1978; 50: 1041-6.
4. Tiret L, Desmonts JM, Hatton F, Vourc h G. Complications associated with anaesthesia : A prospective survey in France. Can Anaesth Soc J 1986;
33: 336-44.
5. Holland R. Anaesthetic mortality in New South
Wales. Br J Anaes 1987; 59: 834-41.
6. Cohen MM, Duncan PG, Tate RB. Does anaesthesia contribute to operitive mortality? JAMA 1988;
260: 2859-63.
7. Buck N, Devlin HB, Lunn JN. The Report of a Confidential Enquiry in Perioperative Deaths, Nuffield
Provincial Hospitals Trust. London, The King Fund
Publishing House, 1987.
8. Morgan CA, Web RK, Cockling J, Williamson JA.
Cardiac arrest : An analysis of 2000 incident
reports. Anaesth Intens Care 1993; 21: 626-37.
9. Bilboulet P, Aubas P, Dubourdieu J, Rubenoritch
J, Capdevila X, d Athis F. Fatal and non fatal
cardiac arrest related to anesthesia. Can J Anaesth
2001 ; 48 : 326-32.
10. Kawashima Y, Takahashi S, Suzuk M, Morita K,
Irita K, Iwao Y. Anesthesia-related mortality and
morbidity over a 5-year period in 2,363,038 patients
in Japan. Acta Anaes Scand 2003 ; 47 : 809-17.
11. Charuluxananan S, Suraseranivongse S, Punjasawadwong Y, Somboonviboon W, Nipitsukarn
T, Sothikarnmanee T, et al. The Thai Anesthesia
Incidents Study (THAI Study) of anesthetic
outcomes : I Description of methods and
population. J Med Assoc Thai 2005; 88 (Suppl
7): 1-13.
12. Charuluxananan S, Punjasawadwong Y, Suraseranivongse S, Srisawasdi S, Kyokong O, Chinachoti
T, et al. The Thai Anesthesia Incidents Study
(THAI Study) of anesthetic outcomes : II Anesthetic profiles and adverse events. J Med Assoc
Thai 2005; 88 (Suppl 7): 14-29.
13. Eichhorn JH. Prevention of intraoperative
anesthesia accidents and related severe injury
through safety monitoring. Anesthesiology
1989 ; 70 : 572-7.

J Med Assoc Thai Vol. 88 Suppl 7 2005

14. Cohen MM, Duncan DG, Tweed WA. The Canadian four-centre study of anaesthetic outcomes :
I Description of methods and populations. Can
J Anaes 1992 ; 39 : 420-9.
15. Lunn JN, Devlin HB. Lessons from the confidential enquiry into perioperative deaths in three NHS
regions. Lancet 1987 ; 2 : 1384-6.
16. Arbous MS, Grobbee DE, Vankleef JW, De Lange
JJ, Spoormans HHAJM, Touw P, et al. Meursing
AEE. Mortality associated with anaesthesia : a
qualitative analysis to identify risk factors.
Anaesthesia 2001 ; 56 : 1141-53.
17. Bodlander FM. Deaths associated with anaesthesia. Br J Anaesth 1975 ; 47 : 36-40.
18. Harrison GG. Death due to anaesthesia at Groote
Schuur Hospital, Cape Town-1956-87 Part I.
Incidence. S Afr Med J 1990 ; 77 : 412-15.
19. Harrison GG. Death due to anaesthesia at Groote
Schuur Hospital, Cape Town-1956-87 Part II.
Causes and changes in aetiological pattern of
anaesthetic-contributory death. S Afr Med J
1990 ; 77 : 416-21.
20. Hovi-Viander M. Death associated with anaesthesia in Finland. Br J Anaes 1980 ; 52 : 483-9.
21. Morray JP, Geiduschek JM, Ramamoorthy C,
Haberkern CM, Hackel A, Caplan RA. et al. Anesthesia-related cardiac arrest in children. Initial finding of the Pediatric Perioperative Cardiac Arrest
(POCA) Registry. Anesthesiology 2000 ; 93 : 6-14.
22. Lagasse RS. Anesthesia Safety : Model or Myth?
A review of the published literature and analysis
of current original data. Anesthesiology 2002 ;
97 : 1609-17.
23. Marx G, Mateo C, Orkin L. Computer analysis of
postanesthetic deaths. Anesthesiology 1973 ; 39 :
54-8.
24. Pedersen T, Eliasen K, Henriksen E. A prospective
study of mortality associated with anesthesia and
surgery : Risk indicators of mortality in hospital.
Acta Anaes Scand 1990 ; 34 : 176-82.
25. Mckenzie A. Mortality associated with anesthesia
at Zimbabwean teaching hospitals. S Afr Med
J 1996 ; 86 : 338-42.
26. Chopra V, Bovill J, Spierdijk J. Accidents, near
accidents and complication during anaesthesia.
Anaesthesia 1990 ; 45 : 3-6.

S39

°“√»÷°…“Õÿ∫—µ‘°“√≥å°“√‡ ’¬™’«‘µÀ≈—ß„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° ”À√—∫°“√ºà“µ—¥„πª√–‡∑»‰∑¬ :
°“√«‘‡§√“–Àåª®í ®—¬‡ ¬’Ë ß
¡√—µπå ®“√ÿ≈—°…≥“π—π∑å, ∞‘µ‘¡“ ™‘π–‚™µ‘, Õ—°…√ æŸ≈π‘µ‘æ√, »‘√‘≈—°…≥å °≈â“≥√ß§å, Õ√≈—°…≥å √Õ¥Õπ—πµå,
ÿ√»—°¥‘Ï ∂π—¥»’≈∏√√¡
∑’Ë ¡ “·≈–‡Àµÿ º ≈: ªí ® ®ÿ ∫— π ¬— ß ‰¡à ¡’ ¢â Õ ¡Ÿ ≈ ∑“ß ∂‘ µ‘ ¢ π“¥„À≠à ¢ Õß°“√‡ ’ ¬ ™’ «‘ µ ·≈–¿“«–·∑√°´â Õ π∑“ß«‘ — ≠ ≠’
„πª√–‡∑»‰∑¬ ®÷ß‡ÀÁπ ¡§«√∑”°“√»÷°…“ “‡Àµÿ¢Õß°“√‡ ’¬™’«‘µ ·≈–¿“«–·∑√°´âÕπ¥—ß°≈à“«„π√–¥—∫™“µ‘
«— ¥ÿ · ≈–«‘ ∏’ ° “√: °“√»÷°…“Õÿ∫—µ‘°“√≥å ¿“«–·∑√°´âÕπ∑“ß«‘ —≠≠’„πª√–‡∑»‰∑¬ (THAI Study) ®“°¢âÕ¡Ÿ≈
ºŸâªÉ«¬√–À«à“ß 1 °ÿ¡¿“æ—π∏å æ.». 2546 ∂÷ß 31 ¡°√“§¡ æ.». 2547 √«¡®”π«πºŸâªÉ«¬ 163,403 √“¬ ´÷Ëß‡ ’¬™’«‘µ√–À«à“ß
°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° ”À√—∫°“√ºà“µ—¥ ®π∂÷ß 24 ™—Ë«‚¡ß¿“¬À≈—ß°“√ºà“µ—¥ ‡æ◊ËÕ«‘‡§√“–ÀåÀ“ªí®®—¬‡°’Ë¬«¢âÕß
º≈°“√»÷ ° …“: Õÿ ∫— µ‘ ° “√≥å ¢ Õß°“√‡ ’ ¬ ™’ «‘ µ ¿“¬„π 24 ™—Ë « ‚¡ßÀ≈— ß °“√ºà “ µ— ¥ , °“√‡ ’ ¬ ™’ «‘ µ Õ— π ‡°’Ë ¬ «‡π◊Ë Õ ß
‚¥¬µ√ß°—∫«‘ —≠≠’, °“√‡ ’¬™’«‘µÕ—π‡°’Ë¬«‡π◊ËÕß°—∫«‘ —≠≠’∫“ß à«π‡∑à“°—∫ 28.2 (§«“¡‡™◊ËÕ¡—Ëπ 95% 25.7-30.8),
1.7 (§«“¡‡™◊ËÕ¡—Ëπ 95% 1.1-2.3) ·≈– 4.0 (§«“¡‡™◊ËÕ¡—Ëπ 95% 3.1-5.0) µàÕ 10000 √“¬ µ“¡≈”¥—∫ ®“°®”π«π
ºŸâ‡ ’¬™’«‘µ∑—ÈßÀ¡¥ 462 √“¬ ; 28 √“¬ (6.5%), 66 √“¬ (14.3%), 61 √“¬ (13.3%), 399 √“¬ (86.7%) ·≈– 104 √“¬ (22.6%)
‰¥â√∫— °“√æ‘®“√≥“«à“‡ªìπ°“√‡ ¬’ ™’«µ‘ ‡°’¬Ë «‡π◊ÕË ß‚¥¬µ√ß®“°«‘ ≠
— ≠’, ‡°’¬Ë «‡π◊ÕË ß∫“ß «à π®“°«‘ ≠
— ≠’, ‡°’¬Ë «°—∫°“√ºà“µ—¥,
‡°’Ë¬«°—∫¿“«–‚√§¢ÕßºŸâªÉ«¬ ·≈–‡°’Ë¬«°—∫ªí≠À“‡™‘ß√–∫∫ À√◊Õ°“√®—¥°“√µ“¡≈”¥—∫ “‡Àµÿ°“√µ“¬∑’Ëæ∫∫àÕ¬‰¥â·°à
‡ ’¬‡≈◊Õ¥¡“° (42.4%), ∫“¥‡®Á∫»’√…–Õ¬à“ß√ÿπ·√ß (14.3%), ¿“«–µ‘¥‡™◊ÈÕ (13.6%), À—«„®≈â¡‡À≈« (5.0%) ·≈–¿“«–
¢“¥ÕÕ°´‘‡®π (5.0%)
√ÿ ª : Õÿ ∫— µ‘ ° “√≥å ‡ ’ ¬ ™’ «‘ µ „π 24 ™—Ë « ‚¡ßÀ≈— ß °“√ºà “ µ— ¥ ‡∑à “ °— ∫ 1:354 Õ¥§≈â Õ ß°— ∫ °“√»÷ ° …“Õ◊Ë π °‘ ® °√√¡
ª√–°—π§ÿ≥¿“æ∫√‘°“√, °“√ªÑÕß°—π§«“¡º‘¥æ≈“¥¢Õß¡πÿ…¬å, °“√®—¥°“√ªí≠À“¢“¥·§≈π À√◊Õ‡§√◊ËÕß¡◊Õº‘¥æ≈“¥,
°“√ª√—∫ª√ÿß√–∫∫Õ—π‰¥â·°à °“√æ—≤π“°“√¥Ÿ·≈ºŸªâ «É ¬, °“√®—¥À“ÀâÕßæ—°øóπô ÀÕÕ¿‘∫“≈ºŸªâ «É ¬«‘°ƒµ °“√æ—≤π“ §≈—ß‡≈◊Õ¥
·≈–°“√‡æ‘Ë¡®”π«π«‘ —≠≠’·æ∑¬å„Àâ‡æ’¬ßæÕ ‡ªìπ¢âÕ‡ πÕ·π–„π°“√·°â À√◊Õ≈¥ªí≠À“°“√‡ ’¬™’«‘µ ®“°°“√ºà“µ—¥
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