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Abstract: To date, there have been no systematic studies on 
anesthetic accidents in Japan. This study was conducted to 
clarify the present status of anesthetic accidents by sending a 
questionnaire to a group of plaintiff's lawyers specializing 
in medical malpractice. At present, because of manpower 
shortages, anesthesia is provided by either anesthesia special- 
ists (anesthesiologists) or non-anesthesiologist physicians in 
Japan. Among 112 lawsuits which involved the use of anesthe- 
sia, 64 were analyzed as to the person primarily responsible 
for administering the anesthesia, the types of anesthesia, the 
details of major mishaps, and intraoperative monitoring. Of 
particular note was a large number of deaths from cardiac 
arrest and hypotension in spinal anesthesia administered by 
non-anesthesiologists. The results clearly showed that non- 
anesthesiologists had a substantial incidence of mortality 
cases among accidents compared with anesthesiologists. 
Human error was the most frequent cause, but a lack and/or a 
grave omission of intraoperative monitors was found in non- 
anesthesiologist-related cases. 
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Introduct ion 

To date, there have been no systematic studies on anes- 
thetic accidents in Japan, except for a few reports from 
the Japanese Association of Legal Medicine [1,2] and 
sporadic case reports of rare anesthetic complications. 
The Japanese Association of Legal Medicine conducted 
nationwide studies covering the period from 1960 
through 1980 on the deaths associated with medical 
malpractice [1,2]. During that period, a total of 215 
deaths were determined by forensic pathologists to 
have been associated with anesthesia. Although these 
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were the nationwide studies, they only dealt with cases 
involving fatal complications investigated by forensic 
pathologists. The Japan Medical Association has a 
medical liability insurance and has accumulated cases. 
However,  as yet we have not been given access to those 
records. The Japan Society of Anesthesiologists has 
recently prepared an annual inquiry for anesthesia acci- 
dents, and it has now been sent to all hospitals with 
board-certified anesthesiologist on staff. The inquiry 
put these hospitals under obligation to report  cases with 
critical anesthetic accidents such as cardiac arrest, 
severe hypotension, and hypoxia necessitating intensive 
treatment,  as well as other critical incidents. The inquiry 
is expected to give us insight into the causes of anes- 
thetic accidents in about 500 large hospitals where 
board-certified anesthesiologists are formally em- 
ployed. However,  the inquiry does not cover about 8000 
hospitals which do not have a board-certified anesthe- 
siologist on staff. 

The present study was undertaken to clarify the 
present status of anesthetic accidents in Japan by send- 
ing a questionnaire to a group of plaintiff's lawyers 
specializing in medical malpractice. The group recently 
established a foundation called the "Medical Malprac- 
tice Information Center"  consisting of 215 lawyers 
throughout  the country, where most medical malprac- 
tice cases are being collected. 

Materials  and m e t h o d s  

A questionnaire was prepared (Table 1) and sent to the 
215 lawyers who comprise the Medical Malpractice In- 
formation Center in October  1991. A total of 126 law- 
yers (58.6%) responded and 112 lawsuit cases were 
obtained. To those who responded to the inquiry, we 
requested that they send us the anesthesia record, medi- 
cal and nursing records, and other documents such as 
expert 's  reports if the claim had been closed. Of 112 
cases, 5 were pain clinic cases and 5 cases were appar- 
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Table 1. Questionnaire form sent to lawyers of the Medical 
Malpractice Information Center 

Age: 

Date of 
Accident: 

Outcome: 

Hospital: 

Operation: 

Anesthesia: 

Sex: 

1. Died 2. Severe brain damage 
3. Slight to moderate brain damage 
4. Other 

1. Private clinic 2. Private hospital 
3. Public hospital 4. University 
hospital 

1. General (intubated, mask) 
2. Epidural 3. Spinal 4. Local 
5. I.V. 6. Other 

Anesthetic 
agents: 

Anesthetist: 1. Anesthesiologist (resident, 
registered, board-certified) 2. Other 
(surgeon, ob-gyn, etc.) 

Monitors: 1. ECG 2. BP 3. Temp 4. Pulse 
oximeter 5. Capnometer 6. Other 

Time of 1. Induction 2. Endotracheal 
accident: intubation 3. Maintenance 4. End 

of anesthesia 5. Post-operative 

Details of 
. the case: 

ently not related to anesthesia. An additional 38 cases 
were excluded due to insufficient records. The remain- 
ing 64 cases were used for the present study. The inci- 
dences were widely distributed from 1973 to 1991, but 
80% occurred after 1980. Thirty of the 64 cases were 
closed at the time of inquiry. 

In this study, anesthetic accidents were categorized as 
follows: cardiac arrest, hypotension necessitating spe- 
cial therapy, hypoxia necessitating special therapy, and 
other critical events such as malignant hyperthermia 

and fulminant hepatitis. The cases were also categorized 
according to whether  the anesthesia was provided by an 
anesthesiologist (including anesthesia residents, regis- 
tered anesthesiologists, or board-certified anesthesiolo- 
gists) or by a non-anesthesiologist physician (such as 
surgeon or gynecologist). 

The search for causes among accidents was primarily 
an intuitive process. Classification of causes was done 
according to the method of Cooper  et al. [3] and one of 
the authors (YS) made the judgment. 

Results 

Basic clinical features of the cases are summarized in 
Table 2. Twenty of the lawsuits involved anesthesiolo- 
gists; in the other 44, anesthesia was administered by 
non-anesthesiologist physicians. Accidents related to 
spinal anesthesia occurred in half of the non-anesthesi- 
ologist-related cases, whereas most of the accidents re- 
lated to anesthesiologists occurred during general 
anesthesia. Table 3 shows the distribution of anesthetic 
accidents according to the types of anesthesia. Of par- 
ticular note is the incidence of cardiac arrest and 
hypotension in spinal anesthesia administered by non- 
anesthesiologists (20 cases). 

Table 4 shows the outcome of anesthetic accidents. 
Severe brain damage denotes a vegetative state. The 
incidence of mortality among accidents of non-anesthe- 
siologist-related cases was substantially greater than 
that of anesthesiologist-related cases (63.6% v s  45.0%, 
respectively). This study clearly revealed substandard 
intraoperative monitoring in Japan (Table 5). In these 
cases, which occurred between 1973 and 1991, neither a 
pulse oximeter nor a capnometer  were ever used. Even 
in one case where an anesthesiologist was in attendance, 
the patient's electrocardiogram (ECG) was not moni- 
tored. Intraoperative monitoring was much worse 
among non-anesthesiologist-related cases: ECG was 
not monitored in half of these cases, and blood pressure 
was not monitored in 7 of the 44 cases. Temperature  
was not monitored in any of the cases. Table 6 shows the 

Table 2. Basic features of the cases 

Anesthesiologist-related Non-anesthesiologist-related 
cases (n = 20) cases (n = 44) 

Age (mean + SD) 25 + 21 29 + 20 
Male/female 9/11 24/20 
Primary anesthesia 

General 17 16 
General + epidural 1 2 
Epidural 1 1 
Spinal 1 21 
Local 0 4 
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Table 3. Distribution of anesthetic accidents according to 
types of anesthesia 

Cardiac Hypotension Hypoxia Others 
arrest 

Anesthesiologist-related accidents 
General 11 2 2 2 
General + 1 0 0 0 

epidural 
Epidural 0 0 0 1 
Spinal 0 1 0 0 
Local 0 0 0 0 

Total 12 3 2 2 

Non-anesthesiologist-related accidents 
General 
General + 

epidural 
Epidural 
Spinal 
Local 

14 0 0 2 
1 1 0 0 

0 1 0 0 
15 5 0 1 
4 0 0 0 

Total 34 7 0 3 

Table 4. Outcome of anesthetic accidents 

Anesthesiologist- Non-anesthesiologist- 
related cases (%) related cases (%) 

Intraoperative 
death 3 (15.0) 17 (38.6) 

Late death 6 (30.0) 11 (25.0) 
Severe brain 

damage 6 (30.0) 10 (22.7) 
Slight/moderate 

damage 4 (20.0) 5 (11.4) 
Others 1 (5.0) 1 (2.3) 

Table 7. Associated factors of human error 

Anesthesiologist- Non-anesthesiologist- 
related cases related cases 

Inadequate airway 8 4 
Hypoventilation 1 10 
Hypovolemia 1 14 
Lack of observation 0 7 
Drug overdose 2 2 
Deep anesthesia 2 1 
Syringe swap 1 0 
Other 2 2 

major factors of accidents. Two or more causes were 
counted in a case if both were considered to have con- 
tributed to the accident. Human error was the most 
frequent, but omission of intraoperative monitors was 
noticeable. 

Table 7 shows the distribution of critical incidents of 
human error according to type of anesthesia provider. 
Most of the inadequate airway management  cases were 
related to the failure to place endotracheal intubation. 
In non-anesthesiologist-related hypoventilation cases, 
there were seven cases where diazepam was used for 
spinal anesthesia, and the levels used were probably 
excessive. Non-anesthesiologist-related hypovolemia 
cases included eight spinal anesthesia cases with severe 
hypotension and/or cardiac arrest. Lack of observation 
denotes that there was no one observing the patient's 
anesthesia during surgery, and this situation was exclu- 
sively found in non-anesthesiologist-related cases. 

Discussion 

Table 5. Intraoperative monitors in anesthesia-related 
accidents 

Anesthesiologist- Non-anesthesiologist- 
related cases (%) related cases (%) 

ECG 19 (95.0) 20 (45.5) 
Blood pressure 20 (100) 37 (84.1) 
Temperature 6 (30.0) 0 (0) 

Total cases 20 44 

In the present study, no attempt has been made to mea- 
sure the absolute occurrence rate of critical anesthetic 
accidents in Japan. To date, even the total number of 
anesthesia or surgical cases has not been investigated, 
and there has not been a single study to investigate 
the epidemiology of anesthetic accidents in Japan. In 
the present study, we tried to identify types of errors 
and associated factors found in cases of medical mal- 
practice. Similar to the closed claims studies [4-7], the 

Table 6. Major factors of anesthetic accidents 

Anesthesiologist-related Non-anesthesiologist-related 
cases (%) cases (%) 

Human error 17 (85.0) 40 (90.9) 
Omission of monitors 1 (0.5) 21 (47.7) 
Anaphylactic shock 0 (0) 4 (9.1) 
Machine failure 0 (0) 1 (2.3) 
Pipeline disconnection 1 (0.5) 0 (0) 
Malignant hyperthermia 0 (0) 2 (2.3) 
Fulminant hepatitis 1 (0.5) 0 (0) 
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analysis of lawsuit cases are biased even when they have 
already been settled or judged. Firstly, this is a retro- 
spective study with all the inherent limitations. Sec- 
ondly, the date of occurrence of these incidents is widely 
distributed from 1973 to 1991, and the anesthetic man- 
agement might not reflect the current situation in Japan. 
Thirdly, in a study of the reliability of the case review- 
ers, Caplan et al. [4] concluded that practicing anesthe- 
siologists can produce a cohesive set of judgments when 
asked to review anesthetic mishaps for basic aspects of 
clinical care. In the present study, only one of the au- 
thors, with more than 20 years' experience in clinical 
anesthesia and with the Japanese Board of Anesthesiol- 
ogy, assessed and judged the causes of accidents. 
Finally, this data base includes only cases wherein 
plaintiff's lawyers decided that the negative outcome 
was serious enough and there were sufficient grounds to 
justify filing a lawsuit. Cases which make it as far as the 
courts are often considered to be the tip of the iceberg. 
In the vast majority of cases, the patient and/or their 
family may not even be aware that an accident has 
occurred, or if they are aware, there may not be enough 
concrete evidence to support the filing of a lawsuit. 

In contrast to studies carried out in the countries 
where anesthesia is invariably performed by anesthesi- 
ologists, this study is unique in that it was conducted in 
a country where probably 70% of anesthesia is adminis- 
tered by doctors who do not specialize in anesthesia [8]. 
In the Japanese medical system, basically every physi- 
cian is allowed to anesthetize patients. However, an 
anesthesia board program was established in 1963. Af- 
ter either 2 years of anesthesia residency in board-quali- 
fied hospitals or anesthetizing 300 cases, any physician 
can submit the necessary documents to the Japanese 
Ministry of Health and Welfare (Koseisho) and will be 
registered as an anesthesiologist (registered anesthesi- 
ologist). Currently, we have 9545 registered anesthesi- 
ologists, but most of them have other specialities and do 
not practice anesthesia on a routine basis. An anesthe- 
sia specialist in training is required to continue an anes- 
thesia residency program for 3 more years. During that 
period, the candidate must sit for the written, oral, and 
clinical examinations administered by the Japan Society 
of Anesthesiology. After completing all the examina- 
tions, the title of board-certified anesthesiologist is 
conferred. Currently, we have 2755 board-certified an- 
esthesiologists. In this study, we analyzed the anesthetic 
accidents according to the anesthesia providers: anes- 
thesiologists who specialize in anesthesia practice, in- 
cluding board-certified anesthesiologists, some of the 
registered anesthesiologists, anesthesia residents, and 
non-anesthesiologists who specialize in another field of 
medicine. 

The results of this study clearly demonstrate that the 
non-anesthesiologists had a substantial incidence of 

serious accidents (Table 3); the incidence of mortal- 
ity cases among accidents of non-anesthesiologist- 
related cases was greater than that of anesthesiologist- 
related cases (63.6% vs 45.0%). Another typical finding 
of this study was the grave omission of adequate moni- 
tors in cases with spinal anesthesia performed by non- 
anesthesiologists. In eight of the cardiac arrest cases 
during spinal anesthesia, we noticed in the anesthesia 
and nursing records that bradycardia and cyanosis were 
the first signs noticed prior to the development of car- 
diac arrest, and the presence of a pulse oximeter could 
have prevented the problem. The risk associated with 
spinal anesthesia has already been pointed out in sur- 
veys by the Japanese Association of Legal Medicine 
[1,2]. Most of the accidents associated with spinal anes- 
thesia occurred in small-sized private hospitals and clin- 
ics with only one surgeon and a few nurses present. 
Human error was found in 89% of the cases as a cause 
of critical anesthetic accidents. The frequency of human 
error was in accord with other studies [3,9-11]. 

The results of this study clearly demonstrate that Ja- 
pan must establish a system to increase the number 
anesthesiologists nationwide. However, in the mean- 
time, in light of the large shortage of trained anesthesi- 
ologists, we must establish an anesthesia safety standard 
first to reduce anesthetic accidents accompanied by a 
lack or total absence of intraoperative monitors [12]. 
We also propose that a national inquiry into peri- 
operative mortality and morbidity be conducted such as 
the CEPOD study in Great Britain [13]. 

In summary, the causes of anesthetic accidents were 
analyzed in 64 lawsuit cases in Japan. Human error was 
the most frequent cause, but in spinal anesthesia con- 
ducted by non-anesthesiologists, omission of intra- 
operative monitors was prominent. 
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