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Abstract

Aims: Colon perforation is the most serious complication of colonoscopy, and tends to be considered as malpractice. The

aim of this study was to identify the characteristics and causes of medical accidents by analyzing lawsuit cases on colon

perforation during colonoscopy. Methods: We collected judgment results that were ruled from 2005 to 2015 using the keyword

of ‘colonoscopy’ in the ‘Korea’s Written Judgment Public Reading System’ of the Supreme Court, and extracted the cases

of colon perforation. Characteristics of medical accidents and the decisions of courts were analyzed from written judgments.

Results: Twenty-two lawsuits were analyzed. Most cases were ruled in favor of the plaintiff (n=20). The allegations against

defendants, filed by the plaintiffs, were the performance error (n=22), the improper monitoring after colonoscopy (n=7), and

the lack of informed consent (n=8). The median compensation was 9,335.47 US dollar, this is about 130 times the cost of a

single colonoscopy in Korea. The greater the intestinal damage, the greater the amount of compensation (p=0.016). The time

interval from procedure to diagnosis of perforation was most frequently 24 hours later (n=9). Conclusions: It is important to

educate patients fully about the symptoms of colon perforation and to guide them to contact medical institutions immediately

when symptoms occur. In addition, doctors should explain sufficiently the possibility of perforation before colonoscopy to the

patients, not caregiver, and get an informed consent.

What’s already known about this topic?

Medical accidents can be experienced by any doctor, and especially gastroenterologists are always being
exposed to risk of developing perforation during colonoscopy.

What does this article add?

This is the first study to analyze the characteristics of lawsuit cases of the colon perforation. Most of the
lawsuit cases related to colonoscopic perforation were judged in favor of the plaintiff, and the greater the
intestinal damage, the greater the amount of compensation. The court declared the doctor’s negligence, but
reduced liability for damages if appropriate actions were taken.

Introduction

Colonoscopy, which is one of the most commonly performed gastrointestinal endoscopic procedures, has
been used for diagnostic and therapeutic purposes1. With the recent rise in colonoscopy screening and the
increasing prevalence of colorectal cancer, the use of colonoscopy is steadily increasing worldwide, which also
leads to an increase in colonoscopy related complications2,3. Colonoscopy is considered relatively safe1,4,5,
but it can cause complications such as bleeding or perforation, especially in the elderly patients and patients
with inflammatory bowel disease2. Among colonoscopy-related complications, colon perforation is the most

1



P
os

te
d

on
A

u
th

or
ea

12
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

25
38

24
.4

57
61

91
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. serious complication2. A recent systematic review of 55 studies reported the risk of perforation during
screening colonoscopy as 0.4 per 10,000 case6. Kim et al. reported the incidence of colon perforation as
0.5 to 8.5 per 10,000 case. Even though colon perforation rarely occurs, it can lead to serious sequelae
such as death or sepsis caused by peritonitis1. From the medico-legal perspective, colon perforation often
tends to be considered as a doctor’s negligence7. As a result, doctors may take the defensive attitude of
rejecting high-risk patients or passively providing conservative treatment to avoid litigation8-10. Review of
the medicolegal cases of medical accident can help us prevent similar accidents in the future. From this
perspective, written judgments of medical lawsuits on colon perforation may provide useful information to
avoid similar accidents. Until now, a few reviews of the cases on the complications of colonoscopy were
mostly based on the patient medical records or insurance company records11-13, but no studies were based
on the using written medical lawsuit judgments. The aim of this study is to identify the characteristics and
causes of medical accidents by analyzing lawsuits on colon perforation during colonoscopy.

Materials and Methods

Data source This study was a retrospective analysis to review all lawsuit cases of colon perforation during
colonoscopy using the Court Records of the Republic of Korea ruled from January 2005 to December 2015. We
used the keyword of ’colonoscopy’ in the ‘Written Judgment Public Reading System’ provided by the Supreme
Court. The courts provided us with the copies of the written judgements deleted personal information.
Among the written judgments we collected, the following types of cases were excluded; 1) non-colonoscopy
cases, 2) non-perforation cases, 3) non-colon perforation, or 4) cases with insufficient clinical information.
When an appeal was made on a case, only the final judgment was included in this study.Study designThe
written judgments were reviewed and assessed by two researchers (HM Oh and SH Shin), independently. If
the assessments of the two researchers were divergent, they tried to reach common ground through discussion,
and if an agreement was not reached, a third researcher (S Choi) additionally analyzed the contents till an
agreement was reached. Judicial and clinical information were collected. The judicial information includes
type of defendant, the process of lawsuit, the trial outcome, the plaintiff’s claim, the claimed amount, and the
payment awarded. For the claimed amount and awarded compensation, 1 US Dollar (USD) was converted
to 1,165 Korean won based on the average exchange rate in 2019. Clinical information such as the patient’s
age and sex, indication of colonoscopy, perforation cause and location, the type of surgical treatment, and
final outcomes were also collected. In addition, information pertaining to the type of recognition of colon
perforation, interventions for perforation, and time elapsed from procedure to diagnosis of perforation were
also collected. The diagnosis time point for the colon perforation was defined as the point at which perforation
was confirmed with a radiologic examination or a clinical suspicion by a doctor. We divided the patients
into three groups according to the degree of contamination in the abdominal cavity, the occurrence of shock,
and organ damage using the classification of Flint14. Three groups were defined as follows: grade 1 - cases of
simple surgery, such as a suture, grade 2 - cases in which the patient had temporary colostomy, and grade 3 -
cases with cardiopulmonary resuscitation or deep shock events.Statistical analysisData normality was tested
with the Shapiro-Wilk test. To compare the three groups based on Flint’s classification, the Kruskal-Wallis
tests with Bonferroni’s correction for multiplicity were performed and considered statistically significant
when p < 0.05. All statistical analyses were conducted using Microsoft Excel 2013 (Redmond, WA, USA)
and IBM SPSS Statistics 25 for windows (Chicago, IL, USA).Ethics statementThis retrospective study was
approved by the Institutional Review Board in Yonsei University Health System (No. Y-2020-0097) and
informed consent was waived.

Results

In total, 48 lawsuit cases were found through a search of the written judgments. Twenty-six cases were
excluded due to being non-colonoscopy cases (n=2), non-perforation cases (n=18), non-colon perforation
(n=1) and cases with insufficient clinical information (n=5) (Figure 1). Finally, 22 cases were considered
for the analysis. Demographics and clinical characteristics are presented in Table 1. The most common
perforation location was the sigmoid colon (54.5%). Perforations occurred most frequently after polypectomy
(68.2%). 40.9% of perforations were detected by a doctor during colonoscopy, and the rest (59.1%) were found
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. after the patient complained of abdominal pain or hematochezia. Perforations were most often detected
24 hours after colonoscopy (40.9%). Thirteen patients (59.1%) were transferred to other institutions for
optimal management after recognition of perforation. Seventeen (77.3%) of the total patients recovered after
treatment, while five (22.7%) died. Twenty-one patients, except for one patient who died of cardiac arrest
after perforation, underwent surgery for perforation treatment. The most common surgeries were simple
closure and temporary colostomy with seven patients each. Table 2 presents the detailed nine cases in which
perforation was detected 24 hours later after colonoscopy. All nine patients underwent polypectomy, and six
of them had symptoms such as abdominal pain, hematochezia, or vomiting 21 to 57 hours after colonoscopy.
Two out of nine revisited the hospital after 18 hours or more in spite of the symptom onset (Case 4, 20).
For cases 11 and 20, the diagnosis of perforation was delayed because the patients visited the hospital after
meals. Two patients had symptoms when they were in the hospital, but the diagnosis was delayed because
no perforation was found even in additional colonoscopy or x-ray (Case 5, 15). Table 3 shows the judicial
information for all 22 lawsuits. Most cases (95.5%) were concluded at first trial and 91.0% were ruled in
favor of the plaintiff. The median compensation claimed by plaintiffs was 47,917.83 USD, but the median
compensation awarded was 9,335.47 USD, which is a fifth of the median compensation claimed. All plaintiffs
made more than one allegation against defendants which were categorized into three groups: performance
error (n=22), improper monitoring after colonoscopy (n=7), and lack of informed consent (n=8). Of the
eight cases claiming lack of informed consent, five were judged as negligence on the part of the doctor. Four
doctors out of the five did not explain the possibility of perforation before colonoscopy, and one explained
it to the caregiver, not to the patient. In the case of improper monitoring after colonoscopy, four cases (in
which perforation diagnosis was delayed because the patients’ complaints of abdominal pain were ignored)
and one case (in which no appropriate measures were taken although perforation was suspected during the
colonoscopy) were judged as negligence on the part of the doctor. All plaintiffs claimed the perforation
occurred due to the doctor’s performance error, but the courts did not judged it as the negligence of the
doctor in four cases. In addition, for 13 cases, the courts declared doctor negligence but reduced the
liability for damage. The most common reason of extenuating circumstances was the doctor’s quick and
appropriate response to perforation (Figure 2). Table 4 shows data comparing the three groups based on
Flint’s classification. Ten patients were classified as Grade 1. Grade 2 included seven patients, and Grade 3
included five. There was no statistically significant difference in the time elapsed from procedure to diagnosis
of perforation between the three groups (p=0.102). Patients in Grade 2 experienced a longer time lapse from
procedure to diagnosis of perforation than those in Grade 3 who had severe colon damage. The difference in
the compensation between the groups was statistically significant (p=0.016) and, as a result of Bonferroni
Correction, the groups with significant differences were Grade 1 and Grade 3. The median compensation
for Grade 3 was 4.6 times higher than that of Grade 1. As a result of analyzing the loss of earning capacity
affecting the indemnity for damages (Table 5), ’100% loss of the remaining lifespan’ was recognized in all
cases where the patient died (n=5). On the other hand, when the patient recovered, there were various
court’s decisions regardless of the type of surgery the patients received. Among them, ’ Not recognized of
loss of labor ability’ was the highest with seven cases.

Discussion

Colon perforations are inherent in the performance of colonoscopy, which may raise a medicolegal problem.
As far as we know, this study is the first one to analyze characteristics of lawsuit cases of colon perforation
caused by colonoscopy using the Court Records. The most important finding of the current study is that
lawsuit cases of colon perforation during colonoscopy are characterized by 1) colon perforation detected 24
hours later after colonoscopy, 2) decision in favor of the plaintiffs in most cases, and, in particular, the worse
the patient’s condition, the higher the compensation, and 3) not all cases recognized as malpractice despite
of an obvious colon perforation. In general, perforation is detected within a few hours after colonoscopy, but
perforation symptoms may develop after several days, especially in the case of a therapeutic procedure15-17.
In addition, when the size of the perforation is small, symptoms may not appear for several days18,19. In this
study, there were nine cases of delayed perforation, and symptoms of suspected perforation appeared up to 57
hours after colonoscopy. Since perforation can occur at any time in up to seven days after colonoscopy20-22,
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. delayed perforation may not be noticed by a close monitoring, such as a short hospitalization. Therefore,
thorough patient education for the possible symptoms of colon perforation after procedure may be the best
way to detect a missed perforation. The median compensation was 9,335.47 USD, this is about 130 times
the cost of a single colonoscopy in Korean primary clinic (with a one-time charge of about 72.66 USD as
of 2020). The more severely damaged the colon, the higher the compensation. However, it is impossible
to judge the severity of malpractice simply by the amount of compensation, because the compensation is
calculated by taking into consideration the patient’s age and income levels, mental damage and limitation of
liability. Compensation covers medical expenses, damages due to loss of earning capacity, and consolation
money for mental damage. We found that the types of loss of earning capacity varied regardless of which
surgery the patient underwent or the patient outcome, except when the patient died. In Korea, ’Disability
Evaluation of McBride’ are used when determining the loss of earning capacity23, but this standard, created
in the 1960s, does not adequately reflect the current situation and is limited in that the doctor’s subjective
opinion or judgment may have an influence. Consolation money for mental damage is also judged entirely in
accordance with the discretion of the court24. In this study, it can be seen that the level of consolation money
varies (See the supplementary table). In Korea, in the case of traffic accidents, the court set the standard
for consolation money25, but there is no standard in medical accidents. Therefore, for the court’s consistent
and fair judgment on medical accidents, it is necessary to improve the criteria for consolation money and
loss of earning capacity and to regard the nature of medical practices such as the possibility of force majeure
medical accidents. Perforation is an obvious medical accident. In this study, 91% case was decided in favor
of the plaintiff. However the courts did not judge every case as a doctor’s performance error. In general,
it is known that doctors need to meet a minimum standard of colonoscopy experience to ensure the quality
of colonoscopies26,27. However, even the most skilled doctors may not avoid colon perforation28, and some
people are skeptical of requiring for minimal standards of colonoscopy experience29,30. It was found that
judges considered how doctors responded after recognizing the perforation or whether there was any cause
on the part of the patient, rather than the doctor’s competency. In addition, sometimes, courts regarded
perforation as an unavoidable complication of colonoscopy. Therefore, doctors can reduce the liability for
damages in a lawsuit as much as possible by responding appropriately and immediately after recognizing
perforation. However, since colonoscopy is often performed in primary clinic3,20, it is not easy to immediately
treat perforation in their clinic. Therefore, it is necessary for medical institutions to establish an emergency
transfer system. Since informed consent is the best way to ensure patient autonomy and protect doctors from
dispute, it is important to both parties31. Based on the trust between the doctor and the patient, the doctor
must fully explain the possibility of perforation to the patient and let the patient self-determine whether to
undergo colonoscopy despite such risks32. Sufficient time is required for informed consent. Colonoscopy is
rarely performed urgently, so it is not impossible to devote sufficient time to informed consent before testing.
However, it is never easy to establish a doctor-patient relationship, since colonoscopy is mainly performed in
a short time at an outpatient clinic3,20. Doctors and patients may neglect the informed consent because of
people’s perception that the colonoscopy is safe33. However, patients tend to sue when trust building with
doctor fails34,35. In addition, lack of informed consent is the main reason for the medical litigation36. In
the process of informed consent, the doctor should explain this to the patients, not their family members.
In this study, there was a case in which a doctor, who explained the possibility of perforation to a patient’s
family members, was judged as violating doctor-patient confidentiality. Obtaining consent from the patient’s
family members is clearly a violation of the patient’s autonomy37 and does not conform to the purpose of the
informed consent. In this context, we suggest that doctors explain and obtain consent for polypectomy and
biopsy together when explaining colonoscopy to all patients. If doctors did not get a written consent before
colonoscopy, a polyp, which is unexpectedly encountered during colonoscopy cannot be removed because
it is virtually impossible to obtain immediate consent from the patient being examined. This study has
some limitations. First of all, it was difficult to perform rich and in-depth analysis because detailed clinical
information was not provided in the lawsuit and there were many missing data. In addition, the total number
of cases is small and therefore the generalizability of the results is limited. In fact, when a medical accident
occurs, not all patients sue. Since medical disputes are often settled through negotiation between patients
and doctors, it is hard to say that this study, using lawsuit cases, represents the status of colon perforation

4



P
os

te
d

on
A

u
th

or
ea

12
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

25
38

24
.4

57
61

91
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. accidents during colonoscopy. Nevertheless, it is significant that this study has been analyzed from a medical
and legal point of view, with a clear focus on the subject of colon perforation caused by colonoscopy.
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. Table 1. Demographics and clinical characteristics of study population

Demographics and clinical characteristics Demographics and clinical characteristics Demographics and clinical characteristics Results

Age (yr), mean (range) Age (yr), mean (range) Age (yr), mean (range) 56 (35-82)
Sex, n (%) Sex, n (%) Sex, n (%)

Male Male 6 (27.3)
Female Female 10 (45.4)
Not identified Not identified 6 (27.3)

Location of colon perforation, n (%) Location of colon perforation, n (%) Location of colon perforation, n (%)
Sigmoid colon Sigmoid colon 12 (54.5)
Descending colon Descending colon 2 (9.1)
Transverse colon Transverse colon 2 (9.1)
Ileocecal valve Ileocecal valve 1 (4.6)
Not identified Not identified 5 (22.7)

Main cause of perforation, n (%) Main cause of perforation, n (%) Main cause of perforation, n (%)
With polypectomy With polypectomy 15 (68.2)

Direct trauma by endoscope 4 (18.2)
Barotrauma 2 (9.1)
Thermal injury 1 (4.5)
Not identified 8 (36.4)

Without polypectomy Without polypectomy 7 (31.8)
Direct trauma by endoscope 2 (9.1)
Not identified 5 (22.7)

Time elapsed from procedure to diagnosis of perforation, n (%) Time elapsed from procedure to diagnosis of perforation, n (%) Time elapsed from procedure to diagnosis of perforation, n (%)
Immediately by doctor (during procedure) Immediately by doctor (during procedure) 9 (40.9)
Within 24 hours Within 24 hours 4 (18.2)
24-72 hours 24-72 hours 9 (40.9)

Interventions for colon perforation, n (%) Interventions for colon perforation, n (%) Interventions for colon perforation, n (%)
Transfer to other institution for optimal management Transfer to other institution for optimal management 13 (59.1)
Treatment at the institution (defendant) Treatment at the institution (defendant) 9 (40.9)

Type of surgical treatment the patient received, n + Type of surgical treatment the patient received, n + Type of surgical treatment the patient received, n +

Simple closure Simple closure 7
Temporary colostomy Temporary colostomy 7
Segmental resection Segmental resection 4
Not identified Not identified 3

Final clinical outcomes after perforation, n (%) Final clinical outcomes after perforation, n (%) Final clinical outcomes after perforation, n (%)
Recovery after treatment Recovery after treatment 17 (77.3)
Death Death 5 (22.7)

+ One case that the patient died of cardiac arrest after perforation was excluded.

Table 2. The detailed nine cases in which perforation was detected 24 hours later after
colonoscopy

Case no + Time elapsed (hrs) Time elapsed (hrs) Time elapsed (hrs) Time elapsed (hrs) Polypectomy Patient’s first symptom Patient’s clinical outcome

From colonoscopy to perforation diagnosis From colonoscopy to symptom onset From symptom onset to the rehospitalisation From the rehospitalisation to perforation diagnosis
4 43.5 24.5 19 ++ 0 Yes Abdominal pain Recovery after temporary colostomy
5 30.5 0 Not applicable 30.5 Yes Abdominal pain, Vomiting, Hematochezia Recovery after simple closure
8 25.5 21.5 0 § 4 yes Abdominal pain Recovery after temporary colostomy
10 62.5 57 5.5 0 Yes Abdominal pain Recovery after segmental resection
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. Case no + Time elapsed (hrs) Time elapsed (hrs) Time elapsed (hrs) Time elapsed (hrs) Polypectomy Patient’s first symptom Patient’s clinical outcome

11 72 51 6 15 yes Abdominal pain, Vomiting Death
15 65 7.5 0 § 57.5 Yes Hematochezia Recovery after temporary colostomy
17 35 31 0 ¶ 4 Yes Abdominal pain Recovery after temporary colostomy
20 32.5 7 18 7.5 Yes Abdominal pain Death
22 54.5 46 3 5.5 Yes Abdominal pain Recovery after temporary colostomy

+ Refer to the supplementary table

++ The patient called the hospital immediately after onset of symptoms, but the staff ignored the patient’s
complain.

§ The patient was in the hospital.

¶ The patient visited the emergency room immediately after onset of symptoms.

Table 3. Judicial characteristics of 22 lawsuits

Judicial characteristics Judicial characteristics Results

Type of defendant, n (%) Type of defendant, n (%)
Physician only 9 (40.9)
Physician and medical institution 9 (40.9)
Medical institution only 4 (18.2)

Process of lawsuit, n (%) Process of lawsuit, n (%)
First instance 21 (95.5)
Final appeal 1 (4.5)

Trial Outcome, n (%) Trial Outcome, n (%)
Ruled in favor of plaintiff 20 (91.0)
Settlement decision 1 (4.5)
Dismissal 1 (4.5)

Compensation claimed (USD) Compensation claimed (USD)
Median (IQR) 47,917.83 (30,362.55-84,544.97)

Compensation awarded (USD), n (%) Compensation awarded (USD), n (%)
Median (IQR) 9,335.47 (6,837.46-21,126.82)
> 30,000 5 (22.7)
> 1,000 [?] 30,000 16 (72.7)
None (dismissal) 1 (4.6)

Type of plaintiff’s claim against defendants, n + Type of plaintiff’s claim against defendants, n +

Performance error 22
Improper monitoring after colonoscopy 7
Lack of informed consent 8

USD = United States Dollar; IQR = Interquartile range (Q1-Q3)

The exchange rate was 1 USD=1,165 Korean Won

+ All plaintiffs made more than one allegation against defendants. Three cases included all three types of
claims, and nine included two types.

Table 4. Time elapsed from procedure to diagnosis of perforation and awarded compensation
in each group
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. Group Time elapsed from procedure to diagnosis of perforation (hr) Awarded compensation (USD)

Grade 1 (n=10, death n=0) 0 (0-6.1) P=0.102 * 7,378.80 (6,837.46-9,711.36) P=0.016 * 1<3 **

Grade 2 (n=7, death n=0) 35 (24.3-49) 8,583.69 (4,771.48-17,243.81)
Grade 3 (n=5, death n=5) 4 (0-32.5) 34,573.05 (34,334.76-39,016.64)

USD = United States Dollar; the exchange rate was 1 USD=1,165 Korean Won

Data are presented as median values along with interquartile range (Q1-Q3).

* Kruskal–Wallis non-parametric test

** Bonferroni Correction. Significant differences between Grade 1 and Grade 3 (P=0.003)

Table 5. Types of the loss of earning capacity recognized by the court

Type of loss of earning capacity Patient’s clinical outcome Patient’s clinical outcome Patient’s clinical outcome Patient’s clinical outcome Patient’s clinical outcome Total +

Recovery Recovery Recovery Recovery Death
Temporary colostomy Simple closure Segmental resection Not identified

Not recognized 2 2 2 1 0 7
100% loss of only the hospitalization period 2 3 1 0 0 6
100% loss of the remaining lifespan 0 0 0 0 5 5
13% loss of the remaining lifespan 1 0 0 0 0 1
100% loss of the hospitalization period and 50% loss of the period from the first discharge to colostomy closure 1 0 0 0 0 1
15% loss of the period from the hospitalization to full recovery (6 months) 0 0 1 0 0 1
Total + 6 5 4 1 5 21

+ Of all 22 cases, a dismissal case was excluded.

Figure legends

Figure 1. Flow chart of the search protocol

Figure 2. Reason of extenuating circumstances in allegations regarding doctor’s performance
error.

This analysis contains 16 lawsuits. One out of 17 cases was excluded because of insufficient information.
Nine cases of these include two or more reasons.

+ old age, obesity, high blood pressure, general weakness due to other diseases, history of abdominal surgery,
ulcerative colitis, smoking, and etc.
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