
Background: Although the average age of patients undergoing surgical procedures or anesthesia 
is increasing, differences in anesthesia-related injuries among different age groups have been not 
reported. This study compared older and younger patients on the basis of disputes regarding an-
esthesia-related injuries referred to the Korean Society of Anesthesiologists (KSA). Methods: We 
retrospectively analyzed disputes regarding anesthesia-related injuries referred to the KSA be-
tween 2009 and 2018. After excluding duplicates, incomplete data, local anesthesia cases, and 
patients aged ≤18 or 55–64 years, the subjects were divided into older (≥65 years) and younger 
(19–54 years) age groups. The parameters included in the KSA database were compared between 
these two groups. Results: The 115 cases included in the study included 28 and 87 cases from 
the older and younger groups, respectively. The proportions of preventable cases of anesthe-
sia-related adverse events differed significantly between the older (25%) and younger groups 
(48.3%). The most common medical disputes in the older group were related to general anesthe-
sia, orthopedic surgery, local hospitals, and anesthesiologist, whereas those in the younger group 
were related to sedation, plastic surgery, local clinics, and non-anesthesiologists. Conclusion: In 
addition to understanding the differences in anesthesia characteristics according to age group, it 
is also necessary to develop means for reducing preventable anesthesia-related adverse events. 
Furthermore, we must continue to register anesthesia-related disputes, and a voluntary reporting 
system should be established to prevent anesthesia-related accidents. 
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INTRODUCTION 

South Korea became an aged society in August 2017. With 14.3% 
of the population considered aged in July 2018, it will become a 
post-aged society by 2026 according to the Korean Statistical In-
formation Service.1) According to the Health Insurance Review 
and Assessment Service (HIRA), the rate of geriatric anesthesia 
(age ≥ 65 years) has been increasing, accounting for 26% of all cas-
es of anesthesia in 2018 and exceeding the proportion of aged peo-
ple in the population. Furthermore, age is a risk factor for anesthe-
sia and surgery. Therefore, it is important to closely monitor geriat-
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ric anesthesia and related injuries. 
Injuries require treatment and patients make claims when unex-

pected damage occurs. As injuries related to anesthesia can cause 
serious patient injury, opinions and feedback from various sources 
are needed to solve this problem. Since the American Society of 
Anesthesiologists (ASA) organized the Closed Claim Project in 
1985, research on patient safety has been conducted continuously, 
and patient safety concerning anesthesia has improved. The Kore-
an Society of Anesthesiologists (KSA) established a database in 
2009 at the request of the courts, public prosecutor’s office, and 
police regarding medical disputes or claims for problems associat-
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ed with anesthesia. The findings of several analytical studies based 
on the KSA database2-4) have led to changes in healthcare policies. 
However, to our knowledge, no comparative studies have used this 
database to assess anesthesia-related injuries according to age 
group. Therefore, the present study compared older and younger 
patients on the basis of medical disputes referred to the KSA be-
tween 2009 and 2018. 

MATERIALS AND METHODS 

Study Design and Population
The present study was approved by the Institutional Review Board 
of Konyang University Hospital (No. KYUH-2018-06-017). We 
retrospectively analyzed the database, which was developed by the 
KSA in 2009–2018. There was no requirement to obtain informed 
consent from the subjects because of the retrospective nature of 
the study. 

The inclusion criteria were legal claims associated with anesthe-
sia in cases referred to the KSA in 2009–2018. Of those, duplicate 
cases because of re-consultation, cases in which a connection be-
tween anesthesia and outcome could not be confirmed because of 
incomplete data, cases involving local anesthesia, and cases in 
which the patients were aged ≤ 18 or 55–64 years were excluded. 
The parameters registered in the KSA database were compared be-
tween the remaining subjects, who were divided into older ( ≥ 65 
years) and younger (19–54 years) age groups. 

Patients Characteristics
The patients’ characteristics included age, sex, ASA physical status 
classification, pre-anesthetic assessment, and surgical diagnosis. 
The characteristics of the surgery included its nature (cosmetic, 
disease treatment, or diagnosis), types (plastic surgery, orthopedic 
surgery, general surgery, obstetrics and gynecology, urology, oto-
laryngology, ophthalmology, neurosurgery, cardiothoracic surgery, 
dental, or ‘non-surgery’—i.e., procedures performed by non-sur-
geons, such as general physicians, internal medicine physicians, 
family medicine physicians, dermatologists, and anesthesiologists), 
and the types of hospital in which the operation took place (uni-
versity or general hospital, local hospital, or local clinic). The char-
acteristics of anesthesia included the types of anesthesia (general, 
spinal, epidural, sedation—defined here as only procedural seda-
tion—or peripheral nerve block), anesthesia provider (anesthesi-
ologist, non-anesthesiologist, or nurse), and induction agent. 

Outcome assessments
Adverse events, defined as the cause of the final outcome, were 
classified as respiratory system, cardiovascular system, nervous 

system, or other events (musculoskeletal-system, skin, hepatic or 
renal, endocrine, thermal, or infectious events; transfusion reac-
tions; equipment problems; incorrect drug or dose; drug reac-
tions; and others). The outcomes were defined by the final result 
of the adverse event and were classified as temporary, permanent, 
or death. Permanent injury was defined as cases requiring continu-
ous treatment, such as brain damage, quadriplegia, or irreversible 
neurological damage. The appropriateness of anesthesia was as-
sessed by a reviewer who provided an expert consultation about 
the assigned cases using a numeric rating scale (NRS) from 1 to 9, 
in which 1 was the least appropriate and 9 was most appropriate in 
the process of anesthesia. On the basis of appropriateness, we esti-
mated the preventability of the adverse event or outcome,4) which 
was the possibility that a certain injury could have been prevented 
by appropriate treatment or precautions. NRS 1–3 included pre-
ventable events, that is, events that could easily have been prevent-
ed; NRS 4–6 included moderately preventable events, that is, 
events that might have been preventable; and NRS 7–9 included 
hardly preventable events, that is, events that were unlikely to have 
been prevented.4) The primary outcome was the percentage of 
preventable events. In addition, in the older patient group, we de-
termined whether a preoperative frailty evaluation or comprehen-
sive geriatric assessment had been carried out. 

We performed comparisons between total cases and cases with-
out sedation because sedation is used mainly in cosmetic or diag-
nostic procedures, which are expected to differ from other proce-
dures in terms of patient age distribution. Moreover, the causes of 
accidents in sedated patients were different from those in other pa-
tients administered anesthesia.5-8) 

Statistical Analyses 
Statistical analyses were carried out using PASW Statistics for Win-
dows, version 18.0 (SPSS Inc., Chicago, IL, USA). The patients’ 
characteristics, surgical characteristics, anesthesia characteristics, 
adverse events, outcomes, and appropriateness were compared be-
tween the older and younger groups. Continuous data were ana-
lyzed using Student t-test or Mann– Whitney U-test depending on 
the variables and normality, whereas categorical data were analyzed 
using the chi-square test or Fisher exact test. p-values < 0.05 were 
considered statistically significant. 

RESULTS 

Anesthesia-related claims in 154 cases in the target age groups 
were referred to the KSA; of these, 115 cases were analyzed after 
excluding duplicate cases, cases of incomplete data, and local anes-
thesia cases. A flowchart is shown in Fig. 1. 
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Comparisons of the Older and Younger Groups: Analysis of 
Total Cases 
The older and younger groups included 28 and 87 cases, respec-
tively. The differences between the two groups are presented in 
Table 1. The percentages of preventable cases were 25% in the old-
er group and 48.3% in the younger group (p = 0.047). The distri-
butions of ASA physical status classification differed significantly 
between the two groups (p = 0.003), with 75% ASA class-I and -II 
cases in the older group and 90.8% in the younger group. The 
types of anesthesia also differed significantly between the two 
groups (p < 0.001), with general anesthesia most common in the 
older group and sedation most common in the younger group 
(50.0% and 52.9%, respectively). The nature of the surgery also 
differed significantly between the two groups (p < 0.001), al-
though treatment was the most common reason for surgery in 
both (89.3% and 48.3%, respectively). The distribution of hospital 
type in which anesthesia differed significantly between the two 
groups (p < 0.001); with local hospitals most common in the older 
group and local clinics in the younger group (53.6% and 59.8%, re-

spectively). The distributions of anesthesia providers also differed 
significantly between the two groups (p < 0.001), with anesthesi-
ologists the most common provider in the older group and 
non-anesthesiologists most common in the younger group (82.1% 
and 52.9%, respectively). The presence of anesthesia records was 
significantly higher in the older group than in the younger group 
(82.1% and 52.9% of cases, respectively; p =  0.007). The percent-
age of hospitals directly employing anesthesiologists was also sig-
nificantly higher in the older group than that in the younger group 
(82.1% and 42.5%, respectively; p < 0.001). The mortality rates 

Anesthesia claims referred to KSA (n=154)

Study population (n=115)

Patient characteristics
Surgical characteristics 

Anesthesia characteristics
Adverse events

Outcomes
Appropriateness

Older group (n=28) Younger  group (n=87)

Enrollment

Allocation

Analysis

Excluded (n=39)
  Duplicate cases
  Incomplete data
  Local anesthesia

Fig. 1. Study flowchart. KSA, Korean Society of Anesthesiologists.

Table 1. Comparisons of the older and the younger groups: total cases

Older 
(n = 28)

Younger 
(n = 87) p-value

Age (y) 74 (70–80.8) 37 (28–46) < 0.001
Sex, male 14 (50.0) 32 (36.8) 0.269
ASA class 0.003
  I 3 (10.7) 60 (69.0)
  II 18 (64.3) 19 (21.8)
  III 7 (25.0) 3 (3.5)
  NE 0 (0) 5 (5.7)
Types of anesthesia < 0.001
  General 14 (50.0) 30 (34.5)
  Spinal 7 (25.0) 5 (5.7)
  Epidural 3 (10.7) 3 (3.4)
  Sedation 4 (14.3) 46 (52.9)
  Peripheral nerve block 0 (0) 3 (3.4)
Nature of surgery < 0.001
  Cosmetic 0 (0) 38 (43.7)
  Treatment 25 (89.3) 42 (48.3)
  Diagnosis 3 (10.7) 6 (6.9)
  Other 0 (0) 1 (1.1)
Types of hospital < 0.001
  University or general hospital 11 (39.3) 13 (14.9)
  Local hospital 15 (53.6) 22 (25.3)
  Local clinic 2 (7.1) 52 (59.8)
Anesthesia provider < 0.001
  Anesthesiologist 23 (82.1) 38 (43.7)
  Non-anesthesiologist 5 (17.9) 46 (52.9)
  Nurse 0 (0) 3 (3.4)
Anesthesia consent 16 (57.1) 44 (50.6) 0.665
Presence of anesthesia records 23 (82.1) 46 (52.9) 0.007
Full-time anesthesiologist 23 (82.1) 37 (42.5) < 0.001
Preventable case 7 (25.0) 42 (48.3) 0.047
Outcomes 0.152
  Death 23 (82.1) 59 (67.8)
  Permanent injury 3 (10.7) 24 (27.6)
  Temporary injury 2 (7.1) 4 (4.6)

Values are expressed as the median (Q1–Q3) or number (%).
ASA, American Society of Anesthesiologists; NE, not evaluated.
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were 82.1% in the older group and 67.8% in the younger group. 
Fig. 2A presents the types of surgery in the two groups. Ortho-

pedic surgery was the most common type in the older group, 
whereas plastic surgery was the most common type in the younger 
group (57.1% and 31%, respectively). 

Adverse events are presented in Fig. 3A. The most common ad-
verse events were cardiovascular system events in the older group 
and respiratory system events in the younger group (57.1% and 
50.6%, respectively; p =  0.009). No patients with the older group 
had received preoperative frailty evaluations or comprehensive 
geriatric assessments.  

Comparisons of Older and Younger Groups without Sedation 
The 65 patients who were not sedated included 24 and 41 patients 
in the older and younger groups, respectively. Table 2 shows the 
comparisons of the two age groups without sedation. The percent-
ages of preventable cases were 16.7% in the older group and 29.3% 
in the younger group, which were lower than those observed in the 
total case analysis. The distribution of ASA physical status classifi-
cations differed significantly between the two groups (p < 0.001), 
with 75% and 92.7% of cases categorized as ASA class-I and -II in 
the older and younger groups, respectively. The distributions of 
hospital types differed significantly between the older and younger 
groups (p = 0.027), with local hospitals being the most common 
in both groups (54.2% and 48.8%, respectively). General anesthe-
sia was the most common in both groups, at 58.3% and 73.2% 
among those without sedation, respectively. The most common 
anesthesia providers were anesthesiologists in both groups with-
out sedation (95.8% and 82.9%, respectively). The mortality rates 
did not differ significantly between the older and younger groups, 

at 79.2% and 75.6%, respectively, after excluding patients with se-
dation.

Orthopedic surgery was most common in both the older and 
younger groups (76.2% and 34.1%, respectively) (Fig. 2B) regardless 
of sedation. Cardiovascular events were the most common adverse 
events in both groups (66.7% and 39%, respectively) among those 
without sedation (Fig. 3B). 

DISCUSSION 

We observed a difference in legal anesthesia-related disputes be-
tween older and younger groups and propose that an increased 
understanding of the factors leading to the differences between the 
two groups might help prevent anesthesia-related accidents. 

Although cardiovascular and respiratory events were overall the 
most common adverse events in the older group younger groups, 
cardiovascular events were the most common in both groups with-
out sedation. This difference may have been due to differences in 
the types of surgery and anesthesia between the older and younger 
groups. Only 3% of cases had monitored anesthesia care (MAC) 
in a study of closed claims in 2012,5) and MAC claims were associ-
ated with higher age, higher ASA, and similar percentages of death 
and brain damage compared with other anesthesia-related claims.6) 
Furthermore, as there were no sedation-related claims in an analy-
sis of anesthesia-related medical disputes referred to the KSA in 
2004,7) cosmetic procedures using propofol sedation appear to 
have begun to be performed mainly in younger patients. Except for 
sedation, although the ASA physical status was higher in older 
group than that in the younger group, there were no differences in 
the type of surgery, type of anesthesia, or preventable cases be-

Fig. 2. Type of surgery: (a) total cases and (b) cases without sedation.
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tween the two groups. The percentages of patients with sedation 
and of younger age in this study were higher than those reported in 
a closed claims study in the United States (US);8) these factors may 
have contributed to the difference in preventable events between 
the two groups. 

We expected that claims would be rare in older patients, as we 
assumed that death or injury would be more readily accepted in 
these patients, even in the context of critical events. As older adults 
often have multiple comorbidities, such as diabetes mellitus, hy-
pertension, and cardiac hypertrophy, they are not only a high-risk 
group for anesthesia and surgery but also require management in 
terms of baseline diseases.9,10) In addition, anesthesia in geriatric 
patients must be administered carefully because of their decreased 
sympathetic response, venous compliance, and cardiac preload; 
propensity for injury in association with glucose tolerance; diastol-
ic dysfunction; and decline in renal function and mass.11) Indeed, 
the rate of claims by older patients is about 5–10 times lower than 
that by younger patients.12) In addition, as our older patients re-
ceived appropriate explanations and provided consent on the basis 
of their family’s understanding of their condition and the associat-
ed risks in the event of problems, we expected a low likelihood of 
medical disputes when negative results occurred. Contrary to our 
expectations, however, the percentage of claims referred to the 
KSA in the older group was 24.3% and increased to 36.9% after ex-
cluding cases with sedation. Although older adult patients com-
prised 14.3% of the population in 2018,1) 26.2% of cases of anes-
thesia involved older adults. Thus, the percentage of older patients 
undergoing anesthesia for surgery is higher than the percentage of 

older adults in the overall population. 
Reducing the overall number of claims requires examination of 

the current problems associated with sedation. Our results regard-
ing sedation-related problems are consistent with those of previous 
studies13-15) showing that respiratory system events were the most 
common adverse events. Several studies4,13-17) have warned of the 
risk of respiratory depression associated with propofol overdose. 
The risk of propofol overdose is emphasized because the metabol-
ic ability varies 19-fold among individuals;18) thus, a lack of suffi-
cient physician attention is related to a high risk of overdose. A pre-
vious study using the KSA database of 2009–20144) showed that 
most cases of sedation were managed by a non-anesthesiologist 
(92.3%) and were associated with the use of propofol (89.7%), 
similar to our observations. Our results show that propofol ac-
counted for 92% of sedation-related claims, which is a comparably 
high percentage to that reported previously. 

The European National Societies of Anesthesia concluded that 
non-anesthesiologists should not use propofol as a sedative agent 
for clinical procedures.16) Moreover, Korean studies4,19) have recom-
mended that propofol be used only with close monitoring by au-
thorized clinicians or anesthesiologists. Despite these concerns, the 
use of propofol and critical problems related to its use have in-
creased in Korea.19) Furthermore, claims for sedation-related inju-
ries continue to be made. Although sedation can be performed by 
any qualified specialist, simultaneous anesthesia and surgery is diffi-
cult.4) Recently, the European Society of Anesthesiology proposed 
a minimal requirement that those performing procedural sedation 
be able to assess and manage the level sedation.20) They also recom-
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Fig. 3. Comparison of adverse events between the older and younger groups: (a) total cases and (b) cases without sedation. ‘Others’ includes 
musculoskeletal-system, skin, hepatic or renal, endocrine, thermal, or infectious events; transfusion reactions; equipment problems; inappropriate 
drug or dose; drug reaction, etc.
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mended that procedural sedation and analgesia be performed in an 
environment in which an anesthesiologist is readily available.20) Sev-
eral methods have been proposed to resolve the problems associat-
ed with sedation, including strengthening the sedation monitoring 
standards, for example, via addition of end-tidal CO2 (EtCO2) 
monitoring, making the monitoring of operations by doctors man-
datory (depending on the type or difficulty of surgery), or mandat-
ing anesthesiologist participation in sedation. Such measures could 
help prevent sedation-related accidents. In situations requiring the 
use of propofol, the ‘Practice Guidelines for Propofol Sedation by 
Non-anesthesiologists21)’ should be followed. 

On the basis of the numbers of cases of anesthesia investigated 

by the HIRA in 2018 (1,112,139 in university and general hospi-
tals, 689,872 in local hospitals, and 124,779 in local clinics) as well 
as the poor condition of patients and the difficulty in performing 
surgery in university or general hospitals, the number of anesthesia 
accidents were predicted to be higher in university or general hos-
pitals than in other hospitals. However, local hospitals and local 
clinics were most commonly associated with claims in the older 
group and younger groups, respectively. The low rate of cases pro-
ceeding to a dispute in university or general hospitals may be due 
to the provision of adequate explanations about anesthesia before 
surgery, as well as to the provision of informed consent, the diffi-
culty of determining whether the accident was caused by anesthe-
sia or surgery, and physician recognition of poor patients’ condi-
tion. In contrast, the increased numbers of disputes in local hospi-
tals and local clinics may be due to the lower likelihood of adequate 
explanations regarding anesthesia before surgery, lower rate of in-
formed consent, and deficiencies in physician education and abili-
ty to cope with medical disputes. Furthermore, as the behavior of 
physicians and their ability to communicate with patients affect 
the numbers of claims,22) disputes are more likely in local hospitals 
and local clinics characterized by a lack of communication between 
physicians and patients because of the absence of full-time anes-
thesiologists.23) In our study, the anesthesiologists were full-time in 
only 42.5% of hospitals in the younger group and written consent 
for anesthesia was obtained in only half of cases across both 
groups. Freelance anesthesiologists are relatively common in Ko-
rea, which may have been the cause of improper preanesthetic as-
sessments23) and inadequate explanations about anesthesia before 
surgery. 

However, there are other problems associated with anesthesia in 
Korea in addition to inadequate explanations and lack of informed 
consent. There were no claims involving intubation failure during 
the induction of general anesthesia at university or general hospi-
tals in the KSA database, whereas four deaths related to intubation 
failure had occurred in local clinics and hospitals. Adequate equip-
ment, such as videoscopes or bronchoscopes, as well as sufficient 
manpower to address airway problems is likely to be available in 
university or general hospitals. However, anesthesia providers at 
local hospitals or clinics are not usually available full time,23) and 
shortage of manpower and equipment is possible. Freelance anes-
thesiologists may not be sufficiently familiar with a hospital’s facili-
ties to act appropriately in the event of an accident. As peripheral 
oxygen saturation (SpO2) and EtCO2 monitoring reduce the inci-
dence rates of mortality and brain death associated with respirato-
ry problems,10) a standard for anesthetic care including sedation is 
necessary to ensure adequate manpower and equipment essential 
for anesthesia. 

Table 2. Comparisons of the older and the younger groups after 
excluding cases with sedation

Older 
(n = 24)

Younger 
(n = 41) p-value

Age (y) 74 (70–80.8) 42 (32–50) < 0.001
Sex, male 12 (50.0) 22 (53.7) 0.776
ASA class < 0.001
  I 2 (8.3) 23 (56.1)
  II 16 (66.7) 15 (36.6)
  III 6 (25.0) 2 (4.9)
  NE 0 (0) 1 (2.4)
Types of anesthesia 0.178
  General 14 (58.3) 30 (73.2)
  Spinal 7 (29.2) 5 (12.2)
  Epidural 3 (12.5) 3 (7.3)
  Peripheral nerve block 0 (0) 3 (7.3)
Nature of surgery 0.288
  Cosmetic 0 (0) 4 (9.8)
  Treatment 24 (100.0) 37 (90.2)
Types of hospital 0.027
  University or general hospital 10 (41.7) 9 (22.0)
  Local hospital 13 (54.2) 20 (48.8)
  Local clinic 1 (4.2) 12 (29.3)
Anesthesia provider 0.356
  Anesthesiologist 23 (95.8) 34 (82.9)
  Non-anesthesiologist 1 (4.2) 4 (9.8)
  Nurse 0 (0) 3 (7.3)
Anesthesia consent 16 (66.7) 28 (68.3) 1.000
Presence of anesthesia records 23 (95.8) 36 (87.8) 0.400
Full-time anesthesiologist 22 (91.7) 29 (70.7) 0.063
Preventable cases 4 (16.7) 12 (29.3) 0.373
Outcome 0.647
  Death 19 (79.2) 31 (75.6)
  Permanent injury 3 (12.5) 8 (19.5)
  Temporary injury 2 (8.3) 2 (4.9)

Values are expressed as the median (Q1–Q3) or number (%).
ASA, American Society of Anesthesiologists; NE, not evaluated.

Ann Geriatr Med Res 2019;23(4):204-211

209Anesthetic Disputes in the Older and Younger 



It is important to collect detailed data on anesthesia-related inju-
ries. The closed-claims database established by the ASA in 1985 
has contributed to improved patient safety.9,24) A system has also 
been implemented in Korea since 2015 for voluntary reporting of 
medical accidents; however, it comprises mainly reports of minor 
accidents and reports of fatal accidents are very rare. The rates of 
serious adverse events, including death and permanent brain dam-
age, in closed-claims analyses conducted in the US were 56% in 
1975 and 27% in 2000.24) The death rates in the older and younger 
groups in the present study were 82.1% and 67.8%, respectively, 
higher than those reported in the US. This difference may be be-
cause of a greater tendency for cases involving minor problems to 
proceed to medical disputes in the US than in Korea. However, the 
percentage of cases resolved through settlement before proceeding 
to a medical dispute is high in Korea, and medical disputes regard-
ing minor problems can be resolved by government organizations 
such as the Korea Consumer Agency or the Korea Medical Dis-
pute Mediation and Arbitration Agency, which may also cause the 
percentage of cases of deaths to differ from that in the US. An in-
crease in medical litigation associated with cases of death, perma-
nent injury, temporary nerve injury, or backache that are not due 
to malpractice is expected; thus, suitable preparations are neces-
sary to deal with such cases. Analysis of closed-claims studies and 
cases referred to the KSA could provide a basis for resolving com-
mon accidents. However, because of settlements, it is difficult to 
determine the true incidence of some accident types, even in fatal 
cases. In addition, if the numbers of accidents associated with a 
type of drug or anesthesia are increasing, early identification and 
prevention may be limited. Therefore, a system that allows volun-
tary reporting of accidents to the KSA is essential. However, even if 
the KSA were to create such a system, individuals making volun-
tary reports cannot be legally protected, and the system could be 
subject to the issue of warrants by the courts. A system that legally 
protects those reporting to the KSA and thus encourages voluntary 
reporting, as in other fields of geriatric medicine, is required to pre-
vent medical accidents and improve patient safety.25) 

Although the awareness of patients’ rights is increasing in Korea, 
an understanding of the difference between medical malpractice 
and medical maloccurrence (i.e., adverse outcomes that are unre-
lated to the quality of care provided) remains poor. A Korean court 
recently ruled that an automobile accident that caused only minor 
scalp abrasions was responsible for dementia. Legal disputes relat-
ed to older patients may be more likely in cases of postoperative 
functional deterioration or dementia and may be affected by 
whether appropriate patient evaluation is judged to have been per-
formed. Predicting the complications of anesthesia and surgery in 
older surgical patients requires expanding the implementation of 

preoperative comprehensive geriatric assessments; furthermore, 
informed consent and appropriate explanation of anesthesia are 
also important to improve patient safety and prevent legal disputes. 

This study has some limitations. First, the data were extracted 
from datasheets stored at the KSA. As mentioned above, we could 
not accurately determine the incidence of anesthesia-related inju-
ries because of the use of claims data. In addition, as this was a ret-
rospective study, the results might have differed if other assessment 
criteria had been used, including the preventability and appropri-
ateness of anesthesia as assessed by different anesthesiologists. 

In conclusion, we identified differences in anesthesia-related dis-
putes between older and younger patients. Preventable events were 
more likely in younger patients than in older patients. When seda-
tion was not considered, no differences were seen between the 
older and younger groups. However, the analysis was based on the 
KSA database and it was not possible to determine causal relation-
ships in the anesthesia-related injury data. Anesthesia-related dis-
putes should be registered via a voluntary reporting system, which 
must be established by the KSA itself to help prevent accidents. 
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