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Abstract
Background: We retrospectively analyzed incident reports from surgeons to
learn about surgical patient safety and improve surgical quality. Material and
Methods: For the 10 years and 3 months between February 2007 and May
2017, 236 incident reports from surgeons were collected. The impact levels of
the incidents for patients were represented by a degree of adverse influence to
a patient (level 0, 1, 2, 3a, 3b, 4a, 4b, and 5). The outcome of the incident reports was evaluated by the profile, cause, surgery-relation, and factor. Results: The level of incidents resulted in level 0 (n = 18, 7.6%), level 1 (n = 28,
11.9%), level 2 (n = 16, 6.8%), level 3a (n = 44, 18.6%), level 3b (n = 94,
39.8%), level 4a (n = 1, 0.4%), level 4b (n = 6, 2.5%), level 5 (n = 15, 6.4%) and
others (n = 14, 5.9%). The profiles of the surgery-related incidents (n = 84)
showed other unexpected events (15.7%, n = 37), second surgery within 24
hours (9.3%, n = 22), and unexpected excessive bleeding (6.8%, n = 16). The
cause of the surgery-related incidents involved hemorrhage (n = 45, 53.6%).
Except for complications and accidental diseases (n = 77, 32.6%), the occurrence factor of the incidents cited factors of personal behavior (n = 85,
36.0%), human factors (n = 37, 15.7%), environmental equipment (n = 6,
2.5%), and others (n = 31, 13.1%). Conclusions: The perioperative incidents
submitted by surgeons were comparatively proved to be a higher influence
level for patients such as unexpected events or surgery and second surgery
within 24 hours. An incident reporting system is crucial for surgeons to ensure both surgical patient safety and to improve surgical quality. An aggressive reporting attitude should become useful to enhance safety awareness on a
facility-wide basis.
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1. Introduction
With an estimated 1 million perioperative deaths globally occurring each year
[1], surgical safety has emerged as a crucial health issue in the past two decades,
requiring increased financial and research investments [2] [3] [4]. A surgical
complication is any undesirable, unintended, and direct result of an operation
affecting the patient that would not have occurred, had the operation gone; and
could reasonably be expected [5]. Societal interest in surgical outcomes is expressed in the now-familiar Institute of Medicine report, “To Err Is Human”,
which detailed “unnecessary deaths resulting from surgical complications” [6].
In treating patients, the 21st century health care system must adapt and increasingly focus upon the provision of care, that is, safe, effective, patient-centered,
timely, efficient, and equitable [7]. Knowledge, technical skill, and judgement are
the foundations of safe surgical care, but do not always preventing complications. Patients are frequently injured because of flaws in the design of medical
systems. Increasingly, improvement is the results of team efforts in the form of
surgical collaboratives, rather than individual technical brilliance.
The ethics of surgical complications can be described in the framework of the
“Four Principles” approach to medical ethics, including respect for patient autonomy, beneficence, nonmaleficence and justice [8] [9]. The stress of responsibility for patient outcomes including complications has also been emphasized.
For both the surgeon and the patient, a system of surgical accountability that
focuses on blaming individuals has a poor prospect of significant improvement.
Contemporary surgical morbidity and mortality conferences must reflect this
realization. The prevention, reporting, analysis, and minimization of surgical
harm can only occur in learning environments, not those of blame and reprisal.
The moral imperative to improve patient care to the greatest extent humanly
possible implies that surgical complications will remain a major focus area for
surgeons.
As a realistic tool has an immediate effect for the management of patient safety in a hospital, an incident-reporting system is widely being used in medical institutions in Japan [10]. The significance of the reporting is that many more incidents sent to the division of medical safety management are summarized by
the following five items: 1) securing patient safety, that is, hospital executive and
head can grasp and intervene in the reported adverse event as soon as possible; it
is possible for a multidisciplinary team to perform the best treatment and care
for the patient at cross-department; 2) to share the facts of incidental and accidental events; that is, at the time of reporting and submitting an incident report,
a hospital organization can consider not only the issue of an individual and/or
single department, but also the problems of hospital jurisdiction; 3) to secure
transparency, that is, submitting an incident report, at least, at that time, they
disclose evidence of no vicious hiding and no ill will; 4) to receive formal support from hospital top management, that is, not only the supporting of medical
treatment and care, but also receiving the full support from the hospital organiDOI: 10.4236/ss.2018.911049

423

Surgical Science

T. Ayabe et al.

zation, if the reported incident case might have developed a disputed issue; and
5)to improve the hospital healthcare system, that is, it is possible to perform a
systematic improvement and reduce defects inside the hospital.
However, generally, there are relatively fewer numbers of doctor’s reports of
incidents compared to those from other personnel such as nurses. In an operating room, the surgeons and anesthesiologists have taken little care of the responsibility about an accident and incident, and also, they aim for intraoperative and
postoperative safe surgery in order to be able to discharge patients. In that situation, although they are known to be very busy, however, it is considered to be
very important, novel, good attitude to report incidents. The World Health Organization has focused on surgical care specifically through a separate effort referred to as the “Safe Surgery Save Lives” campaign. One very tangible result of
this effort is the Surgical Checklist [11]. It is now being tested in eight countries;
the vision is that a standardized forum for intraoperative communication will be
internationally adopted. We have already evaluated the effectiveness of the surgical check list implemented in a university hospital in Japan and we could confirm its importance and usefulness [12].
The terms quality and safety have important bearings on any discussion of patient care. These are related subjects but have different meanings, and these differences should be underscored before any dialogue about patient safety begins.
Safety means “freedom from harm”; in the context of patient care, “safety” mean
freedom from harm associated with any medical action or treatment. Quality is a
more global term referring to a “degree of excellence”. It is theoretically possible
for a hospital to be safe, but with an average or poor quality. However, it is not
possible for a hospital to be of high quality and unsafe. In performing very high
risk surgery, it should be considered to be difficult and important to maintain a
balance of high quality and safety during surgery.
It becomes an important goal for surgeons to improve the quality of care by
minimizing surgical complications and adverse events. Surgeons should collect
and analyze past similar incident cases from their reporting system and should
categorize them to perform problem-solving, and as a result, they can improve
their surgical quality. We significantly focus on the subject of patient safety in
surgery, and then retrospectively analyze surgical incidental experiences with
complications. Although we collected data from a single university hospital, we
studied the surgeon-reported incidents and their results. We tried to clarify their
features and to evaluate the outcomes of the surgical incidents, and we want to
use the obtained novel experience for future development in the surgical field.

2. Materials and Methods
2.1. Collection of Incident Reports
For 11 years and 3 months between February 2007 and May 2017, we collected
236 incidents reported by surgeons of our facility. The breakdown of the reported divisions was by Thoracic Surgery (n = 42, 17.8%), Cardiovascular SurDOI: 10.4236/ss.2018.911049
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gery (n = 61, 25.8%), and Hepato-Biliary-Pancreatic, Digestive, Endocrine, and
Pediatric Surgery (n = 133, 56.4%). The level classification of incidents was based
on the guidelines developed by the Council of Medical Safety Management of
National University (Table 1). This study was approved by the University of
Miyazaki Hospital Clinical Research Ethics Board (No. 2015-129).

2.2. Range of the Reported Incidents Recommended for Medical
Safety Management in Our University Hospital
2.2.1. Subject of Incidents
The incidents are summarized into three categories: 1) situation of an occurrence of injury to a patient (except for the items described in “2.2.2. Exclusion of
subject of incidents”), 2) situation of the possible occurrence of injury to a patient, and 3) claim from the patients and the family (which is related to medical
treatment).
For situations of 1) and 2), they deal with the failure of medical equipment
(medical materials and instruments), tumbles and falls, suicide and suicide attempts, leaving without permission, medication mistakes of patient’s self-management drugs, and patient needlestick.
Even if complications were suggested, the medical staff should report unexpected complications, “hiyari-hatt” (the word is Japanese, similar word meaning
near-miss) of the medical staff, results of severe adverse events, complication
events that could not be denied as a delayed discovery, delayed correspondence,
and delayed treatment.
Table 1. The classification of the level of incident (Council of Medical Safety Management of National University Hospital).
level of influence
(a time-point of report)

Continuity of
Degree of injury
injury

Contents

Level 0

-

-

There were some errors and failures of drug medicine and medical device, however,
which were not performed for patients.

Level 1

none

-

There was no actual harm (there could not be denied to affect some influences to the
patients).

Level 2

Temporarily

Mild

There was no medical treatment and cares (enhancement of patient-observation, mild
changes of vital sign, necessity of medical examination to confirm a patient safety).

Level 3a

Temporarily

Moderate

There needed to perform simple care and medical treatment (disinfection, wet cloth,
skin suture, medication of painkiller).

Level 3b

Temporarily

Severe

Level 4a

Permanent Mild to moderate

Level 4b

Permanent

Moderate to
severe

Level 5

Death

-

Others

-

-

There needed to perform rich care and medical treatment (severe changes of vital sign,
necessity of respirator, surgery, extended duration of hospitalization, admission of
outpatients, bone fractures).
Permanent disorders and after effects have not remained, however, it was not
accompanied by significant functional disorders and cosmetic problems.
Permanent disorders and after effects remained, however, there was accompanied by
significant functional disorders and cosmetic problems.
Death (except for natural course of primary disease).
-

The above incidents includes which were occurred by force majeure, mistake, and unexpected events.

DOI: 10.4236/ss.2018.911049
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2.2.2. Exclusion of Subject of Incidents
The exclusion of the subject of incidents is described as follows: hospital-acquired
infections, food poisoning cases, needle stick injury by staff member, violence
and bodily injury cases, robbery cases, claim from the patient and the family
(non-related to medical treatment), and natural course of primary disease. These
items are excluded because another reporting system has been developed by the
Council of Medical Safety Management of National University.

2.3. Incidental Items Recommended to Be Reported to the
Department of Operation Room
For the department of operation room, incidental items recommended to be reported include mistaken patient identify, incorrect surgical site, intraoperative
death, intraoperative cardiac arrest, surgery without obtaining informed consent, unscheduled surgery (especially surgery without informed consent), incorrect surgery, unexpected extension of a scheduled operating time (>6 hours,
consumption of more than two times the scheduled time), unexpected excessive
hemorrhage (≥5000 ml), admission to the intensive care unit, death within
postoperative 48 hours, nerve injury, dermopathy (burns, bedsores, etc.), foreign
body remaining in situ (surgical instrument, remnant, surgical sponge and
gauze), intraoperative rupture of surgical instrument, occurrence of an accident
due to failure of medical equipment, occurrence of an accident due to medical
equipment (an improper operation), unexpected contamination of operating
field and clean area, physical damage during tracheal intubation and extubation,
anesthetic accident connected to certain death crisis of life, extension of postoperative awakening from anesthesia (>4 hours), accident involving drug administration and instillation, accident involving blood transfusion, missing of
resected specimen, misidentification of resected specimen, patient injury during
transportation and transfer, intraoperative discovery of foreign body, defective
surgery application, and other unexpected events.

2.4. Incidental Items Recommended to Report in Inpatient and
Outpatient Wards
In the inpatient and outpatient wards, incidental items recommended for reporting include mistaken patient identify, medication error, incorrect examination (involving drawing blood), incorrect treatment, and occurrence of accident
due to inadequate instruction (oral instruction); also, unexpected extension of
examination and therapy, treatment time (>two times the scheduled time), unexpected excessive hemorrhage during examination and therapy, treatment (required for blood transfusion), postponement and cancellation of surgery due to
influence of drug administration, examination, therapy, and treatment. Also included is nerve injury, dermopathy (burns, bedsores, etc.), tumble and falls (accidents due to imperfect informed consent). Also corruption of the medical
equipment during examination and treatment, accidents due to the failure of the
medical equipment, accidents due to improper operation and/or setup mistakes
DOI: 10.4236/ss.2018.911049
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of medical equipment. Physical damage during tracheal intubation and extubation, physical damage during gastric lavage, and physical damage during cardiopulmonary resuscitation are also included along with accidents of artificial respiration, accidental extubation and or self-extubation of drain or tube. Also, accidental pollution of clean regions, accident during blood transfusion, poor documentation in medical records, actions of self-harm, suicide, and suicide attempt. Also, lost and damage of patient belongings (medications brought in,
dentures, outfits, glasses), violence by fellow patient, sexual harassment, and
other unexpected events.

2.5. Items of Analysis
We investigated incidents reported by surgeons and their breakdown and ratio.
The collected incident reports totalled 236, and analyzed by classification of the
levels of incidents, profile, cause, place of occurrence, occurrence factors, occurrence scenes, presence or absence of surgical relationship, and presence or absence of explanation of incident occurrence. In these 236 reports, 107 cases
(45.3%, 107/236) were extracted involving incidents in surgery, and that84 cases
(35.6%, 84/236) were surgery-related incidents.

2.6. Statistical Analysis
A statistical technique was used by the seven techniques for qualitative analysis,
which are collectively called the seven tools for quality control (QC seven tools).
To analyze the frequency of appearance of the incident levels, a Pareto chart was
used from the QC seven tools, i.e., quality control. The data in this study were
analyzed by breakdown of the stratified analysis, distribution of numbers, and
ratio.

3. Results
3.1. The Classification of the Level of the Reported Incidents
Table 2 shows the breakdown of the 236 incidents. Figure 1 shows a Pareto diagram of the incident levels, which displays the frequency of reports and percent
of reports by the level of the incidents. The influence levels were summarized as
follows: level 0: 18; level 1: 28; level 2: 16; level 3a: 44; level 3b: 94; level 4a:1; level
4b: 6; and level 5: 15, and others: 14. As the most often surgeon-reported incidents, the first place was the level of 3b (39.8%) and the second was the level of
3a (18.6%).The incidents classified by a higher degree than that of level 3b were
about half of the total (49.2%), which means better medical treatment and care
for severe injuries.

3.2. Profiles of the Incidents
Table 3 shows the profile of the incidents. Figure 2 shows a Pareto diagram of
the incident profiles. The first place was medical treatment and care (59.7%,
141/236), the second was medical examination (15.3%, 36/236), the next was
DOI: 10.4236/ss.2018.911049
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Table 2. The classification of the level of the incident.
Level

Cases (n = 236)

%

0

18

7.6

1

28

11.9

2

16

6.8

3a

44

18.6

3b

94

39.8

4a

1

0.4

4b

6

2.5

5

15

6.4

Others

14

5.9

≥Level 3b

116

49.2

Table 3. The profile of the incidents.
Profile

Cases (n = 236)

%

Medical treatment and care

141

59.7

Medical examination

36

15.3

Drug administration

15

6.4

Drain and tube

14

5.9

Giving instructions

10

4.2

Medical equipment

7

3.0

Blood transfusion

3

1.3

Nursing care

2

0.8

Unknown

8

11.4

Figure 1. Pareto diagram of incident levels.
DOI: 10.4236/ss.2018.911049
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Figure 2. Pareto diagram of incident profile.

drug administration (6.4%, 15/236), and drain and tube (5.9%, 14/236), giving
instructions (4.2%, 10/236), medical equipment (3%, 7/236), blood transfusion
(1.3%, 3/236), nursing care (0.8%, 2/236), and unknown (11.4%, 8/236). The
medical treatment and care and medical examination involved three-quarters of
the total.
Surgeons should know the profiles of the incidents, that is, they should know
that almost all incidents were related to the medical treatment and care and the
medical examination.

3.3. The Causes of the Incidents
Table 4 shows causes of the incidents. Figure 3 shows a Pareto diagram of the
incident causes. The first place was order (27.1%, 64/236), the second was medical examination (17.4%, 41/236), the third was treatment and care (14.4%,
34/236), the fourth was medical materials (8.9%, 21/236), and the fifth was medication (7.6%, 18/236). The next places were medical equipment (2.1%, 5/236),
heat injury (1.3%, 3/236), and consent documents (1.3%, 3/236), and tumbles
(0.4%, 1/236). This order is observed in most of the incidents.
Surgeons should know the cause of the incidents; that is, when they should
take care when ordering, performing the medical examination, and treatment
care.

3.4. The Places Where the Incidents Occur
Table 5 shows the breakdown of the places where the incidents take place. Figure 4 shows a Pareto diagram of the incident occurrence places. The first place
was the operating room (37.7%, 89/236), the second place was the patient room
DOI: 10.4236/ss.2018.911049
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Table 4. The causes of the incidents.
Causes

Cases (n = 236)

%

Order

64

27.1

Medical examination

41

17.4

Treatment and care

34

14.4

Medical materials

21

8.9

Medication

18

7.6

Medical equipment

5

2.1

Heat injury

3

1.3

Consent document

3

1.3

Tumble

1

0.4

The other of lots of things

46

9.5

Table 5. The places where the incidents occur.
The places where the incidents occur

Cases (n = 236)

%

Operating room

89

37.7

Patient room

60

25.4

Intensive care unit

34

14.4

Hospital ward

7

3

Outpatient treatment room

3

1.3

Patient lavatory

1

0.4

Hospital corridor

1

0.4

Others

41

17.4

Department of radiology

6

2.5

Department of optical diagnosis and treatment

14

5.9

Others

21

8.9

Figure 3. Pareto diagram of incident cause.
DOI: 10.4236/ss.2018.911049

430

Surgical Science

T. Ayabe et al.

Figure 4. Pareto diagram of incident locations.

(25.4%, 60/236), and the third place was the intensive care unit (14.4%, 34/236).
The next places were the hospital ward (3.0%, 7/236), outpatient treatment room
(1.3%, 3/236), restroom (0.4%, 1/236), corridor (0.4%, 1/236), and others (17.4%,
41/236) which are the department of radiology (2.5%, 6/236), department of endoscopic diagnostics and therapeutics (5.9%, 14/236), others (8.9%, 21/236). Because of the surgeon-reported incidents, it was natural that the operating room
was the most common of the occurrence places.
Surgeons should know the occurrence place of the incidents, that is, almost all
incidents occurred in the operating room, patient room, and intensive care
units.

3.5. The Occurrence Factors of the Incidents
Table 6 shows the occurrence factors of the incidents. Figure 5 shows a Pareto
diagram of the incident occurrence factor. By analysis of the occurrence factors
of the incidents, Table 6 shows the complications and accidental disease (32.6%,
77/236), personal behavior (36.0%, 85/236), human factor (15.7%, 37/236), environment equipment (2.5%, 6/236), and others (13.1%, 31/236). The complications and accidental disease occupied one-third of the total. Regarding the personal behavior, the first place was confirmation error (24.6%, 58/236), the
second place was judgment error (6.4%, 15/236), and the next places were observation error (1.7%, 4/236), lack of explanation (1.7%, 4/236), insufficient cooperation (0.8%, 2/236), and recording deficiencies (0.8%, 2/236). Regarding the
human factor, the first place was immature technique and procedure (10.6%,
25/236), while the next places were lack of knowledge (2.5%, 6/236), usually with
DOI: 10.4236/ss.2018.911049
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Table 6. The occurrence factors of the incidents.
Occurrence factors

Cases (n = 236)

%

Complications, accidental disease

77

32.6

Personal behavior

85

36.0

Confirmation error

58

24.6

Judgment error

15

6.4

Observation error

4

1.7

Lack of explanation

4

1.7

Insufficient cooperation

2

0.8

Recording deficiencies

2

0.8

Human factor

37

15.7

Immature technique and procedure

25

10.6

Lack of knowledge

6

2.5

Usually with different body conditions

5

2.1

Complicated work situation

1

0.4

Environment equipment

6

2.5

Problem of medical equipment

4

1.7

Problem of drugs

1

0.4

Problem with the system

1

0.4

Others

31

13.1

Figure 5. Pareto diagram of incident occurrence factor.

different body conditions (2.1%, 5/236), and complicated work situation (0.4%,
1/236). Regarding the environment equipment, the first place was a problem
with the medical equipment (1.7%, 4/236), and the next places were problem of
DOI: 10.4236/ss.2018.911049
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drugs (0.4%, 1/236), and problem with the system (0.4%, 1/236).
Surgeons should report their surgical complications and accidental diseases.
Surgeons should take care of their personal behavior, especially, regarding the
confirmation and judgment errors. For the immature technique and procedure,
surgeons should increase their surgical technical skills.

3.6. The Locations of the Incidents
Table 7 shows the locations of the incidents. Figure 6 shows a Pareto diagram of
the incident locations. The first place for the loation of the incidents was that the
vast majority existed during surgery (45.3%, 107/236). The next locations were
specimen collection and reception (7.6%, 18/236), other treatment (5.5%, 13/236),
and general treatment (5.1%, 12/236). The rest involved treatment and medication (5.1%), endoscopic examination (3.8%), functional examination (2.5%),
first-aid treatment (2.1%), image examination (1.3%), instruction by ordering
system (1.3%), locations of life (0.8%), and preparation of medication (0.8%).
Surgeons should know the locations of the incidents, that is, almost all the incidents naturally occurred during surgery, thus the surgeons should take care of
their surgical safety during an operation.

3.7. The Locations of Incidents during Surgery
Figure 7 shows a Pareto diagram of the surgery-related incident profile.
Table 8 shows the locations of incidents during surgery (45.3%, 107/236). The
first place was laparotomy (12.3%, 29/236), and the second was thoracotomy
(10.6%, 25/236). The next places were video-assisted surgery (6.4%, 15/236),
open heart surgery (5.5%, 13/236), and postoperative treatment (3.4%, 8/236).
Table 7. The locations of the incidents.

DOI: 10.4236/ss.2018.911049

The locations of the incidents

Cases (n = 236)

%

Surgery

107

45.3

Specimen collection and reception

18

7.6

Other treatment

13

5.5

General treatment

12

5.1

Treatment and medication

12

5.1

Endoscopic examination

9

3.8

Functional examination

6

2.5

First-aid treatment

5

2.1

Image examination

3

1.3

Instruction by ordering system

3

1.3

Location of life

2

0.8

Preparation of medication

2

0.8

Others

19

8.1
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Figure 6. Pareto diagram of the incident location.

Figure 7. Pareto diagram of the surgery-related incident profile.

Surgeons should know the locations of the incidents during surgery, that is,
almost all the incidents occurred during a laparotomy or thoracotomy.

3.8. The Profile of Surgery-Related Incidents
Table 9 shows the profile of the surgery-related incidents (35.6%, 84/236). The
surgery-related incidental events occupied one-third of the surgeon-reported
DOI: 10.4236/ss.2018.911049
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Table 8. The locations of incidents during surgery (Breakdown of Surgery n=107
(45.3%)).
The locations of incidents during surgery

Cases (n = 107)

%

Laparotomy

29

12.3

Thoracotomy

25

10.6

Video-assisted surgery

15

6.4

Open heart surgery

13

5.5

Other surgery

9

3.8

Postoperative treatment

8

3.4

Limbs

1

0.4

Others

7

3.1

Table 9. Profiles of the surgery-related incidents.
Profile of the surgery-related incidents

Cases (n = 84)

%

The other unexpected events

37

15.7

Second surgery within 24 hours

22

9.3

Unexpected excessive hemorrhaging

16

6.8

Unexpected surgical operation

5

2.1

Death within 48 hours

3

1.3

Intraoperative cardiac arrest

1

0.4

incidents. The first place was the other unexpected events (15.7%, 37/236), the
second was second surgery within 24-hours (9.3%, 22/236), and the third was
unexpected excessive hemorrhaging (6.8%, 16/236). The next places were unexpected surgical operation (2.1%, 5/236), death within 48-hours (1.3%, 3/236),
and intraoperative cardiac arrest (0.4%, 1/236).
Surgeons should take care of unexpected events during their surgery, that is,
the prediction and anticipating are very important when they are performing an
operation. When considering another method except for the standard procedure, that is, preventable treatment should be carefully considered. The complete confirmation of the bleeding point and complete hemostasis of the bleeding site should be important before closing wounds. During dealing with vessels
and vascular branches, the operator should anticipate vascular injury and adapt
for unexpected hemorrhages. Welfare manipulations are important. Surgeons
should always be aware of surgical safety during an operation.

3.9. The Presence or Absence of a Relationship between the
Surgery and Incidents
Table 10 shows the relationship between the surgery and incidents. The surgery-related events occupied one-half of the surgeon-reported incidents. The
surgery-related incidents were observed in 128 (54.2%, 128/236) cases and the
non-surgery-related incidents were 108 (45.8%, 108/236). Regarding the surgery-related incidents (n = 128), intraoperative management was 75 (31.8%,
DOI: 10.4236/ss.2018.911049
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Table 10. The presence or absence of a relationship between the surgery and incidents.
Relationship between surgery and incidents

Cases (n = 236)

%

Surgery-related incidents

128

54.2

Intraoperative management

75

31.8

Postoperative management

51

21.6

Others

2

1.6

Non-surgery-related incidents

108

45.8

Postoperative management

20

8.5

Others

88

81.5

75/236) and postoperative management was 51 (21.6%, 51/236). In contrast, for
the non-surgery-related incidents (n = 108), postoperative management was 20
(8.5%, 20/236).
Surgeons should take care of incidents using both intraoperative and postoperative managements.

3.10. The Surgery-Related Factors of the Incidents (Hemorrhage,
Organ Injury, and Vascular Occlusion)
Table 11 shows the surgery-related factors of hemorrhage, organ injury, and
vascular occlusion. Regarding the hemorrhages (53.6%, 45/84), the first place
was intraoperative bleeding (25.9%, 21/84), the second place was postoperative
bleeding (21.4%, 18/84), in contrast, there were less observed incidents during
the preoperative examination and preoperative treatment. Regarding organ injury (19.0%, 16/84), the first place was nerves (6.0%, 5/84), the second place was
cardiovascular (4.8%, 4/84), and the next places were lung and trachea (2.4%,
2/84), ureter (2.4%, 2/84), skin (1.2%, 1/84), intestinal tract (1.2%, 1/84), and bile
duct (1.2%, 1/84). The vascular occlusion was observed in 7 incidents (8.3%,
7/84).
In order to perform surgical safety during an operation, surgeons should take
care of hemorrhages, organ injury, and vascular occulusion.

3.11. The Presence or Absence of Explanations of the Incident
Occurrences
Table 12 shows the presence or absence of explanations for the patient and family. The incident occurrence was explained in 110 (46.6%, 110/236) and unexplained in 126 (53.4%, 126/236) for the patients. On the other hand, the incident
was explained in 75 (31.8%, 75/236) and unexplained in 161 (68.2%, 161/236) for
the patient’s family.
Based on an open disclosure, the attitude of surgeons should be to explain the
incident occurrence during their surgery.

4. Discussion
Patient safety is a global public issue receiving rapidly increasing attention. Patient
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Table 11. The surgery-related factors of incidents.
Surgery-related factors

(n = 84)

%

Hemorrhage-related incidents

45

53.6

Preoperative examination

2

2.4

Preoperative treatment

4

4.8

Intraoperative bleeding

21

25.9

Postoperative bleeding

18

21.4

Organ injury-related incidents

16

19

Nerve

5

6.0

Cardiovascular

4

4.8

Lung and trachea

2

2.4

Ureter

2

2.4

Skin

1

1.2

Intestinal tract

1

1.2

Bile duct

1

1.2

Vascular occlusion-related incidents

7

8.3

Table 12. The presence or absence of explanations of the incident occurrences.
Explanation of incident occurrence
Explanations for patient
Explanations for patient’s family

Cases (n = 236)

%

Presence

110

46.6

Absence

126

53.4

Presence

75

31.8

Absence

161

68.2

safety is the absence of avoidable harm inflicted on the patient through flaws in
the healthcare systems [13]. Patient safety is an immature discipline compared
with other fields of medical study. Assessing safety is more complicated than assessing the effectiveness of a new drug or accuracy of a novel diagnostic device
as safety outcomes (surgical complications and other adverse events) are diverse
and cannot be uniformly measured, and their incidences are too rare to be statistically stable in studies with a small sample size.
The important issues of errors and adverse outcomes in patient care have received attention in recent years as healthcare professionals become more focused
on patient safety. Most studies of healthcare systems document an incidence of
errors occurring in 3.5% - 10% of hospitalized patients [14] [15]. A total of 51% 77% of adverse events in hospitals are related to perioperative care [16]. A systemic review revealed that 14% of perioperative patients experience some form
of adverse events, that 38% of these adverse events are preventable and 4% of patients experiencing adverse events have fatal outcomes [17]. In a 2008 review of
in-hospital errors, Healthcare Grades cites a 5.5% incidence of errors in surgical
patients of which 29.1% resulted in fatalities [18]. Several studies have suggested
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that the proportion of preventable adverse events may be over 30% [19] [20].
Most arise due to communication failure, poor records, clinician inexperience
and poor discharge planning [20]. Improved reporting will ensure several improvements in the patient safety pathway by virtue of problem recognition; open
cross-professional exchange, development of improved practice protocols and a
strong peer-review mechanism. It has been argued that self-discussion by
healthcare providers would be a good source for pro-actively encouraging error
prevention [21].
In order to prevent errors and adverse outcomes, it is necessary to understand
and anticipate the conditions that lead to errors [22]. The top error-producing conditions that are most important in surgical care are listed as fatigue/physiological
degradation, faulty risk perception and stratification, high-risk/low-frequency
event, time pressure, inadequate standardization, poor information transfer,
“one-way decision gates” and plan continuation. The nature of surgical errors
can be best characterized utilizing the Joint Commission standard nomenclature
for the taxonomy of adverse outcomes. The most common error types and domain contributing to avoidable deaths in surgery fall into three major categories;

i.e., 1) diagnosis, 2) treatment, and 3) prevention. In Gruen’s analysis, 61% of the
fatal errors were errors in treatment, 20% were errors in prophylaxis and prevention, 13% were errors in diagnosis, 5% errors in transport and transfer, and
1% were associated with equipment failure [23].
Elective surgery carries risks to patients for adverse outcomes. Each of the
complex phases of surgical management introduces unique risks for errors with
slightly different etiologies, that is, 1) initial assessment and diagnosis of surgical
disease, 2) patient selection for surgery, 3) timing and plan of surgical intervention, 4) immediate preoperative care, 5) technical aspects of surgical procedure,
6) postoperative care, and 7) discharge and medication reconciliation. Krizek et
al. [24] identified surgical errors and adverse events in 480 (45.8%) of 1047 patients [24]. There were a total of 2138 incidents that included 164 (7.5%) diagnostic errors (of which 5.2% were judged to be serious, and 230 (10.5%) errors
that occurred during the surgical procedure (17.9% serious) [24]. The root cause
of these errors involves a combination of surgical competency, technical skill,
team performance, communication and decision-making [25].
In Japan, in the field of patient safety and medical safety, there are some differences from the rest of the world. Incident, hiyari-hatt (in Japanese), medical
accident, and medical malpractice are defined as listed below. During medical
examination and treatment, an “incident” means an occurrence of deviated behavior and undesired situation, which were shifted from the ideal situation. A
hiyari-hatt means a chilling, scary incident nearly missed event in everyday clinical work, which had not cause any injury to a patient. A “medical accident”
harms a patient more than a certain level (level of influence is more than level
3b), which is described as follows: producing injury to the patient more than a
certain level, that is defined as more than the level of influence which is more
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than level 3b, and there is a delinquency in the medical practice, which was defined as having a causal relationship. Table 1 shows a definition of the level of
incident, which is defined by the Council of Medical Safety Management of National University Hospital in Japan. The above incidents occurred by force
majeure, mistake, and unexpected events.
Surgeons should have to perform an invasive surgery in order to do a medical
examination and treatment of a disease at a high-quality level. Patients have obtained informed consent to receive an examination and treatment and they expect an advantage from the invasive interventional treatment. On the other
hand, patients might have problems from complications and adverse events. The
patient and medical personnel have to consider the possibility of positives and
negatives and their balance. They should understand and agree to undergo a
risky surgery. During the process of the decision making, if there is some deviation between the patients understanding and explained skills of the medical side,
when some bad conditions occur, such as there is a preoperative insufficient explanation, and an unexpected and impossible to foreseen adverse event occurred, trouble between the patients and doctors could produce the occurrence
of complications and an adverse event. In addition to this situation, if some delay occurred in the diagnosis, medical examination, and start of the treatment,
the trust relationship between the patient and doctor degrades, a situation that
would be hard to fix. That is, the distrust of patients and their family increases,
and poor and lack of communication, which causes the possibility of medical
disputes. Although the medical staff intends to select the best appropriate therapy and care and intends to perform the best medicine for patients, however,
complications and an adverse event can occur resulting in a bad outcome. If
there is some added delay in the initial response and attitude for adverse events
and complications, and if overlapping of other errors occur in these poor conditions, the hospital organization and the practical clinical scene might take the
risk of litigation.
The operating room is one of the highest-risk areas for serious complications
[26] [27], but little is known about the response of surgeons to serious complications, or how best to support the staff in the aftermath of adverse events. A recent survey study [28] of 7900 surgeons found that those who had experienced a
surgical error during the past 3 months were more likely to have a lower quality
of life, and increased probability of symptoms of burn-out and depression. Such
effects are not only important for surgeons and their families, but also for their
patients, as high levels of stress can adversely affect the clinical performance and
patient safety [29] [30] [31] [32].
Performing surgery is an invasive practice, which has a definite risk, and some
required complications cannot be avoided. As a postoperative complication, they
range from some mild degrees to unavoidable severe and unexpected ones that
occur with a certain probability. For example, in case of elderly patients with a
poorer performance status and with severe preoperative complications, if
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surgeons performed extended invasive and long-time surgery, a high probability
of postoperative complications should be able to be predicted. For example,
postoperative pulmonary complications are an important contributor to surgical
risk, occurring in an estimated 6.8% for all surgical patients [33]. Guidelines exist for assessing perioperative pulmonary risk and recommending preventive
strategies for high-risk patients [34]. Respiratory failure, usually defined as unplanned intubation or prolonged ventilation, is considered to be the most serious of the respiratory complications because of its high morbidity, mortality,
and associated costs [35]. If a surgical patient has an onset of postoperative
pneumonia, it could be found during an early postoperative phase, and if a precise medication were started, it could be completely cured. However, there was
some delay in the early-phase of pneumonia and in interventional medication,
and also in addition to the lack of explanation, and poor prediction of prognosis
of pneumonia and a certain probability, errors in management, small troubles
and incidental events were increasing with postoperative complications. Although the adverse event was a complication, if there was some doubt among the
patient, doctor and/or medical group, and in-hospital 3rd person, as an incident,
it should be reported to the division of medical patient safety. The reason is that
the hospital organization has to be notified of the incident as soon as possible.
The incident will occur with a certain probability, which is an undesired and
unexpected event. Based on medical safety behavior, human factor and hospital
system, the incidents can be decreased, but they cannot reduce them to zero. A
hospital organization should have response measures and support the medical
staff group and definitely respond to the incident.
Retrospectively, we investigated the characteristics of the surgeon-reported
incidents, and more than half of which were clarified as more than level 3b (included 57.1% of the total) and more than half of the reported incidents were related to surgery (occupied 52.9% of all), which were related to intraoperative
events (51.4%), postoperative management (48.6%), bleeding (56.8%), and organ
injury (29.7%). The breakdown of the surgeries showed a second surgery within
24 hours (35.1%), another unexpected event (21.6%), performing of unscheduled
operations (13.5%), unexpected massive hemorrhage (8.1%), and death within
the postoperative 48 hours (8.1%). If we experienced such incidents and accidents, we should consult the division of medical safety management in the hospital and submit an incident report, we should definitely perform an initial investigation, of which attitude will become important. For surgeons, not only the
improvement of their personal surgical technical skill but also the total level of
nontechnical skill of the surgical team is necessary to perform surgical safety and
to improve surgical quality. A surgeon at the clinical site and in the operating
room will have to concentrate and approach a difficult operation.
Our study was limited as, it was based on the retrospective investigation and
analysis of the characteristics of surgical incident reports. There were local event
number and their ratio, which were based on the small numbers of reports from
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limited surgeons. Although the surgical incidents were related to the perioperative term, however, there was a lack of detailed analyses, for example, we could
not analyze the human factors and not solve problems of practical communication when performing surgery. We do not have a hospital organized system of
Morbidity and Mortality (M & M) Conferences beyond clinical healthcare
groups in patient safety to learn. The M & M Conferences, “the golden hour” of
surgery [36], is the primary and formal method for learning from errors in surgery. Results of a review of the M & M Conferences in Medicine and Surgery indicate that error is more frequently addressed in surgery proceedings than in
medicine proceedings [37]. Traditional surgery conference proceedings call for
residents to present their surgical patients whose course of disease or injury resulted in surgical complications and/or death. These cases are often selected in
advance by the conference leader, for their learning opportunities. The case
presentation typically includes an overview of the patient’s course of diagnosis
and treatment, a literature review of the disease or procedure, categorization of
the behavior that led to the complication or death, and questions and discussion
by the audience members. The discipline and profession of surgery is respected
for its long tradition of learning from optimal outcomes in the M & M Conferences.
Surgical complications undoubtedly do arise, yet often they are not being reported back through the current adverse event reporting system. A likely explanation for this is that these complications are being routinely discussed at the
monthly surgical morbidity and mortality (M & M) meetings, thereby bypassing
the adverse event reporting system. The goal of these M & M meetings is to learn
from surgical errors, education of surgical staff and subsequently improve the
quality of care [38].
In surgery, an intraoperative communication breakdown is the most important issue, which would produce a bad performance in surgery and the surgeons
should had better know that situation. The reason is that breakdown in team
communication is a major cause of error and near misses in medicine and surgery [39]-[44]. Surgeons have to manage conflict and strategies for conflict [45].
Task conflict is disagreement about how to complete a task or solve a problem,
such as management of a patient’s postoperative care. Interpersonal conflict is
dissension that develops between two or more individuals and manifests itself in
anger, frustration or friction. In our next future study, we would like to investigate the details of communication breakdown in surgery.

5. Conclusion
For surgeons, it becomes a very useful tool to submit incident reports, because
the surgeons can retrospectively review a novel surgical experience by analyzing
the surgical incidents and can improve their surgical quality. We retrospectively
investigated surgical incidents reported by surgeons; they were found to contain
many incidents more than the level 3b related to a perioperative term, which was
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clarified by a second operation within 24 hours, unexpected event occurrence,
and performing unplanned surgery. Without low morale, surgeons should have
to provide a high-quality level and difficult surgical healthcare. It is important
for a surgeon to properly understand and implement patient safety behavior and
to have an appropriate open disclosure attitude. An aggressive reporting atmosphere and high-level patient safety system should be developed, and the breeding
of a good safety culture will become important.
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