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The Japanese Society of Anesthesiologists(] JSSAO Subcommittee on Surveillance of Anesthesia-
related Critical Incidents sent confidential questionnaires to all JSA Certified Training Hospitalsd n(J
806 on averagel] every year from 1999 to 2002. Data collected in the identical forms each year were
analyzed for incidence of cardiac arrest and other critical events during anesthesia and surgery, and
for outcomes within 7 postoperative days. The principal cause of each critical incident selected from
a list of 52 items provided on the questionnaires was also analyzed.

With an average response rate of 75.000 , a total of 4,297,066 cases were documented over 4 years.
A total of 2,860 patients died within 7 postoperative days. The two principal causes of deaths were
preoperative hemorrhagic shock and massive hemorrhage during surgery Fig. 20 representing
32800950 Cl at pd 0.050 31.0, 34.60 and 18.000 0 15.1, 20.80 of cases, respectively] Fig. 300 The two
principal causes of cardiac arrest during surgery and anesthesia were also preoperative hemorrhagic
shock and massive hemorrhage during surgery Fig. 400 To reduce life-threatening hemorrhagic
events in the operating room and mortality and morbidity within 7 postoperative days in Japan,
analysis is need of causes of perioperative bleeding sequences leading to fatality[] adequacy of staff-
ing levels in the operating room( as well as the functional state of the blood supply system from a
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blood bank, through transfusion service of the hospital to the operating room.

Key words[] anesthesia, preoperative hemorrhagic shock, intraoperative bleeding, cardiac arrest, pe-

rioperative deaths, transfusion service
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Table 10 List of the 52 Principal Causes of Critical Incidents” during Anesthesia and Surgery.

0. Totally attributable to anesthetic management

Human factors
Inadequate vigilance
Overdose of main anesthetics
Inadvertent high spinal anesthesia
Local anesthetics intoxication
Drug overdose or selection error
Swap drug ampule/syringe
Gas flow setting error
Hypoventilation(] human error
Inappropriate airway management
Suffocation, aspiration
Pneumothorax, -mediastinum
Incompatible blood transfusion
Inappropriate infusion, transfusion
Others

Disconnection, misconnection
Breathing circuit
Loss of gas supply
Arterial/venous line
Others

Equipment failure
Anesthesia machine
Ventilator
Breathing circuit
Airway devices
Monitoring
Laser machine
Macro/microshock
Others

0. Intraoperative pathological events

Myocardial infarction, ischemia, coronary spasm
Serious arrhythmia

Pulmonary embolism

Asthmatic attack

Central nervous system derangement
Anaphylactic shock

Malignant hyperthermia

Others

0. Preoperative complications

Cardiovascular events
Myocardial infarction, ischemia
Valvular diseases
Cardiomyopathy
Cardiac failure
Hemorrhagic shock
Congenital heart disease
Others
Respiratory
Central nervous system derangement
Subarachnoid hemorrhage
Others
Multiple organ dysfunction syndrome, sepsis
Endocrine disease
Musculoskeletal
Others

0. Surgery

Surgery
Massive hemorrhage, hypovolemia
Others

0. Others

O Critical incidents include deaths up to 7 postoperative days as well as cardiac arrest, severe hypotension and

severe hypoxemia during surgery and anesthesia.
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Fig.1 Mortality rate per 10,000 anesthesias due to four major categories of principal
causes during anesthesia and surgery in Japan Society of Anesthesiologists Certi-

fied Training Hospitals.

Total deathsO up to 7 postoperative daysO for four years from 1999 to 2002 were
2,860, and annual mortality rate per 10,000 anesthesias declined significantlyd pO
0.0100 Mortality rate due to the four major categories of principal causes did not

show a significant annual decline.
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Hemorrhagic shock ] 933
Massive hemorrhage _ 510
MODS - sepsis : 210
Surgery [ 55
Myocardial infarction, ischemia :l 142
CHNS derangement :l 119
Other cardiovascular :l 116
Myocardial infarction, ischemia : m
Cardiac failure :l a9
Congenital heart disease :l 73
Pulmonary embolism | 68 [1 Preop. complications
Respiratory dizsease -:l 57 [ Surgery
i [] Intracp. pathol.events
I [ Anesthetic
Anesthetic management ] 46
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Fig. 2 Number of deaths by the 12 worst principal causes for four years from 1999 to
2002 in Japan Society of Anesthesiologists Certified Training Hospitals O total

deaths 2,8600

Sum of deaths due to preoperative hemorrhagic shock and massive hemorrhage
during surgery represented 5000 or more of total deaths. Sum of deaths by the 26
principal causes due to anesthetic management are shown at bottom for reference.
MODSO multiple organ dysfunction syndrome, CNSO central nervous system.
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Fig. 3 Contribution of preoperative hemorrhagic shock
and massive hemorrhage due to surgery to the princi-
pal causes of deathU nJ 2,8600]

Preoperative hemorrhagic shock represented 32.80
0 31.00 34.60 mean 950 ClIOof deaths, and massive
hemorrhage due to surgery represented 18.001] 15.100
2080 The sum of these two principal causes repre-
sented 50.7[1] 48.40 53.000 of cases. No annual changes
were observed.
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Fig. 4 Contribution of preoperative hemorrhagic shock
and massive hemorrhage due to surgery to principal
causes of survival in a vegetative state(] n(J] 1620
Preoperative hemorrhagic shock and massive hemor-
rhage due to surgery represented 9.7(1] 4.400 15.10 and
138000 9.20 1840 of cases of survival in a vegetative
state, respectively. No annual changes were observed.
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Fig. 5 Contribution of preoperative hemorrhagic shock
and massive hemorrhage due to surgery to principal
causes of cardiac arrest during surgery and anesthesia

0 n0O 38360
Preoperative hemorrhagic shock and massive hemor-
rhage due to surgery represented 20.5000 18.600 22.40J
and 12,7017 11.00 14.30 of total cardiac arrests, respec-
tively. About one-third of total cardiac arrests for four
years resulted from those two principal causes. No an-
nual changes were observed.
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Fig. 6 Contribution of preoperative hemorrhagic shock

and massive hemorrhage due to surgery to principal
causes of serious hypotension’ during surgery and an-
esthesiall nd 4,9120]
Preoperative hemorrhagic shock, massive hemorrhage
due to surgery and these two principal causes com-
bined represented to 16.800 14.40 19.2000 29.4000 24.60
34.30and 46.2[11 43.10 49.4(bf severe hypotension cases,
respectively. No annual changes were observed.”seri-
ous hypotension events suggesting the possibility of
impending cardiac arrest or permanent disability of the
central nervous system or myocardium.
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Table 20 Percentage of Critical Incidents during Anesthesia
and Surgery due to the Two Principal Causes, Preoperative
Complication of Hemorrhagic Shock and Massive Hemorrhage
during Surgery, in 1999-2002(1 n (I 4,297,0660]

Critical Incidents

Mean[J 95% CIO

Death within 7 postoperative days
Vegetative state

50.700 48.400 53.00
2350 14.600 32,50

Cardiac arrest during anesthesia/surgery 33200 3210 34.30
Severe Hypotension during anesthesia/surgery 46.200 43.100 49.40
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