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Abstract

Background: Accreditation is the most powerful evaluation tool to validate a health care organization’s attainment of standards
set by an external peer review team.
Objectives: This study was done to identify and develop a comprehensive framework of standards affecting the performance of
limited surgery centers.
Methods: This mixed-method study was conducted in 2019. Twenty experts were selected by the snowball sampling method. Ini-
tially, the basic concepts of criteria were designed according to the result of expert interviews. Then, 20 experts were asked to rate
the importance of each criterion qualitatively based on a 5-point Likert scale from highly important to unimportant. Experts’ opin-
ions were inquired in three stages, followed by rating and determining the content impact of the extracted standards using the
DEMATEL method.
Results: The conceptual model and then the initial model were designed. The basic conceptual model was identified in three main
domains of patient safety, clinical care, and management and leadership. The highest weight was related to “safe discharge and
follow-up of the patient”, which gained the first priority. “Prevention and management of common surgical complications”, “infec-
tion prevention”, “continuing post-surgical care”, “imidate and emergency care”, and “surgical and anesthesia care” had the second
to sixth priority among the ten subfactors, respectively.
Conclusions: According to our findings, the formulation of the standards of the limited surgical centers should be more focused
on the safety and management of surgical complications.
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1. Background

The responsibility of governments for community
health oblige them to develop an effective system respon-
sive to health needs. Reinforcing the evaluation schemes
of the health system is one of the essential measures in
this field (1). In today’s competitive environment, an ap-
praisal system of performance and quality to promote
growth and sustainability has become inevitable for all
public and private organizations (2). Accreditation is the
most powerful control and assessment tool to achieve the
mentioned goals, which is described through the approval
of a health care organization for meeting predetermined
standards by an external peer-review team independent of
the same organizational level (3) as well as its qualifica-
tion by homogeneous trained groups based on the realiza-
tion of minimum standards. Accreditation also provides

a framework to create and implement systems and pro-
cesses that improve operational effectiveness and advance
positive health outcomes (4). Nowadays, policymakers of
the health system have focused on improving the hospital
indicators, mainly quality (5).

Several studies have been conducted on the effect of
accreditation standards regarding the delivery of health
care services, indicating that accreditation is a process that
continuously improves the quality of service and perfor-
mance, and develops positive health outcomes (4, 6-13).
Various investigations have also shown that accreditation
could lead to the improvement of quality indicators in lim-
ited surgery facilities. In 2008, Menachemi et al. (14) con-
ducted a study in the USA to assess the quality of health-
care services on a total of 364 accredited and nonaccred-
ited limited surgery facilities. Their results showed that in
the case of a colonoscopy, no shorter hospital stay was an-
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ticipated in Joint Commission on Accreditation of Health-
care Organizations (JCAHO) accredited facilities relative to
nonaccredited facilities because there were 30 days (1.83%
vs. 1.96%) and < 7 days (0.61% vs. 0.63%) of hospital stay,
respectively. In the case of patients with cataract, the hos-
pital stay < 30 days in Joint Commission International
(JCI)-accredited patients was less than unaccredited cen-
ters (1.13% vs. 1.25%) (14). Similar results were reported by
Behera et al. on a study, in which although the image qual-
ity and diagnostic accuracy did not differ significantly be-
fore and after accreditation, study comprehensiveness and
report completeness improved after accreditation (12).

Similar to independent and supplementary institu-
tions, limited surgery facilities in Iran lack proprietary or
local quality standards. A limited and ambulatory surgery
facility is defined as an institution, at which the patient
could be discharged within a few hours (< 24 h) after
surgery (15). Although there are over 110,000 active med-
ical institutions throughout Iran, which should offer ser-
vice according to quality standards and specific criteria,
there are no standard measures for limited surgery facili-
ties in Iran. Therefore, considering the importance of qual-
ity control for limited surgery facilities in surgical inter-
ventions, high costs of operations, and a large number of
patients and clients, designing an accreditation model to
ensure the quality of performance of these facilities is im-
portant (16).

2. Objectives

Few studies on the accreditation of limited surgery
facilities in Iran have been conducted. Therefore, this
study was done to identify and formulate a general con-
tent framework of standards affecting the performance of
limited surgery facilities using operation research models
as well as reviewing experts’ opinions in this area. Here,
we used the fuzzy DEMATEL technique to rank and weight
standards of limited surgery facilities.

3. Methods

This mixed-method study was conducted on 20 policy-
makers and accreditation experts that were selected by the
snowball method (Table 1).

The main concepts of criteria were the designed quali-
tative expert interviews assessing the standards related to
limited surgery facilities (the first questionnaire, includ-
ing four questions). The experts were then requested to
qualitatively rate the importance of each criterion based
on a 5-point Likert scale from highly important to unim-
portant. The research background included:

Table 1. The Experts’ Characteristics Selected by the Snowball Methoda

Experts’ Characteristics Values

Position

Policymaker 8 (40)

Accreditation experts 12 (60)

Sex

Male 7 (35)

Female 13 (65)

Academic degree

MSc 9 (45)

PhD 6 (30)

MD 5 (25)

aValues are expressed as No. (%).

l Qualitative step:
- Qualitative expert interviews;
- Conceptual model Categories;
- First step: expert opinion (using the questionnaire);
- Modified primary model;
- Second step: expert opinion (using the question-

naire);
- Prioritizing sub-criteria;
- Third step: expert opinion;
- Achieving the main category and sub-categories.
l Quantitative step:
- Fuzzy DEMATEL method;
- Prioritizing the factors;

3.1. First Step

First, we applied the Delphi method. The researcher ex-
plained the purpose of the research and how to answer the
questionnaire to the group of experts, and after obtaining
the consent, the questionnaire was emailed to them.

The second questionnaire had 32 questions assessing
the experts’ opinion about the content of criteria and sub-
criteria that affect the quality of care in limited surgery fa-
cilities based on the conceptual model. At this stage, the
initial conceptual model was obtained from an interview
with experts. The conceptual model was then presented
to the experts’ team members, along with a description of
the sub-criterion. Then, the degree of experts’ agreement
with each indicator was obtained, and their suggestions
and modifications were classified. The model was modi-
fied based on the experts’ opinion, the questionnaire was
sent to experts by email, and the conclusive mean indi-
cated to what extent they agreed with each research crite-
rion.
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3.2. Second Step

In this stage, the third questionnaire was prepared and
sent to the members of the expert group along with the
previous experts’ points of view and the degree of its dis-
agreement with the viewpoints of others. In the second
phase, the expert team members again responded to the
questions, considering the viewpoints of other members,
and some modifications were made in the sub-criterion.
This questionnaire had 21 questions assessing the experts’
opinions about the main criteria and sub-criteria of the ex-
tracted conceptual model (Figure 1 and Table 2).

According to the views presented in the first step and
their comparison with the results of this step, if the dif-
ference between the two steps was less than the thresh-
old value (0.2), then the survey process was ceased. The ex-
perts’ opinions reached unanimity in a criterion, and the
disagreement in the first and second stages was lower than
the threshold of 0.2, thus, the survey on this criterion was
stopped. The criterion suggested that the mean experts’
non-fuzzy opinion was < 8 that was omitted from the con-
ceptual model of research. The survey on the remaining
criteria was done in the third stage.

3.3. Third Step

In this stage, while making necessary changes to the
model criterion, a fourth questionnaire (including three
questions) was prepared and sent to the experts along with
their previous viewpoints and the level of its difference
with the mean value of other experts’ opinions (Table 2).

To compare between criteria, five verbal expressions
were used. The linguistic options, their definite numbers,
and also triangular fuzzy numbers were as follows:

Very large impact (definite numbers = 4): (1, 1, 0.75);
Large impact (definite numbers = 3): (1, 0.75, 0.5);
Low impact (definite numbers = 2): (0.75, 0.5, 0.25);
Very low impact (definite numbers = 1): (0.5, 0.25, 0);
No effect (definite numbers = 0): (0.25, 0, 0).
DEMATEL, a research methodology, takes advantage of

expert judgment in extracting a system’s criterion and its
systematic structuring by applying the principles of graph
theory together with the reciprocal impact and influence
of the above elements so that the severity of the effects
of these interactions and their significance are specified
as numerical scores. Five verbal expressions were used to
compare the criteria with each other, and the opinions of
eight experts were used to evaluate the criteria and pool
the experts’ opinions (17, 18).

In multiple-criteria decision-making (MCDM) meth-
ods, the analytic network process (ANP) is used to over-
come the problems of interdependence and feedback be-
tween criteria or alternatives. The fuzzy ANP method was

used to determine the importance and weight of each fac-
tor. In this research, we solved the fuzzy ANP model us-
ing the DEMATEL method based on the general relations
matrix showing the degree of criterion impact and influ-
ence. Therefore, in this section, the general relations ma-
trix of the DEMATEL was first normalized, and the weighted
fuzzy supermatrix was obtained. Finally, the initial model
was designed (19). Data were analyzed using Excel software
2013.

4. Results

The results showed the main content and sub-criteria
of accreditation standards for limited surgery facilities,
and the components affecting limited surgery centers
were identified using the DEMATEL method (20).

The conceptual model is shown in Figure 1.

4.1. First-Stage

For this purpose, the primary model was corrected, as
shown in Figure 2. The results of these calculations are
given in Table 2.

4.2. Second Stage

The results are presented in Table 2.

4.3. Third Stage

Regarding Table 2, the experts’ disagreement in the
second and third stages was less than the threshold of 0.2,
thus; the survey stopped at this stage.

The dimensions and components (criteria) are coded
as bellow:

A) Dimensions
Safety management (C1), clinical care (C2), and man-

agement and leadership (C3).
B) Components (Criteria)
Prevention and management of common surgical

complications (C11), prevention and control of infection
(C12), immediate and emergency care (C13), surgical and
anesthetic care (C21), continues care after surgery (C22),
safe discharge, and follow-up of the patient (C23), qual-
ity management and patient safety (C31), human resource
management (HRM) (C32), physical structure, facilities,
and safe equipment (C33), and respect for patient rights
(C34).

Then, the opinions of eight experts were used to as-
sess criteria, and the experts’ opinions were subsequently
pooled.

To normalize, first, the sum of all rows and columns
was calculated. We form the largest number in the row
and column of k, and then all values of the triangular fuzzy
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Figure 1. The conceptual model
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Figure 2. The modified primary model
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Table 2. Results of the First, Second, and Third Stage of the Survey Along with Mean Expert Opinion

Survey Stage Component Row

Linguistic Value Very
High

High Moderate Low Very Low

Max Mod Min
Non-

Fuzzy
Mean

Numerical Value 9 7 5 3 1

Sub-Criteria Fuzzy Value (9, 10, 7) (7, 9, 5) (7, 3, 5) (5, 1, 0) 3, 1, 0)

First surv ey
stage

Safety
management

1 Prevention and management
of the common surgical
complications

17 2 1 0 0 9.75 8.6 6.6 8.46

2 Infection control and
prevention

18 1 1 0 0 9.8 8.7 6.7 8.55

3 Evaluation of the general
conditions, etc.

0 1 6 6 7 5.1 3.1 1.45 3.16

4 Paraclinic management 0 0 10 7 3 5.7 3.7 1.85 3.73

5 Acute and emergency care 15 3 2 0 0 9.55 8.3 6.3 8.18

Clinical care

6 Surgical and anesthesia care 13 4 3 0 0 9.35 8 6 7.89

7 Continuing care after surgery 13 6 1 0 0 9.55 8.2 6.2 8.09

8 Safe discharge and patient
follow-up

17 2 1 0 0 9.75 8.6 6.6 8.46

9 General medical care 5 5 9 1 0 8.15 6.4 4.4 6.36

10 Patient training 5 6 8 1 0 8.25 6.5 4.5 6.46

11 Health information
management

10 4 5 1 0 8.8 7.3 5.3 7.22

Management
and

leadership

12 Quality management and
patient safety

12 5 2 1 0 9.2 7.8 5.8 7.7

13 Environmental health and
waste management

0 0 5 5 10 4.5 2.5 1 2.58

14 Human resource
management

14 4 2 0 0 9.5 8.2 6.2 8.08

15 Physical structure, facilities,
and safe equipment

17 1 2 0 0 9.65 8.5 6.5 8.36

16 Respect for patient rights 12 7 1 0 0 9.5 8.1 6.1 8

Second
survey stage

Safety
management

1
Prevention and management
of the common surgical
complications

18 2 0 0 0 9.9 8.8 6.8

Defuzzied
mean of

expert
opinion

8.65

2 Infection control and
prevention

18 2 0 0 0 9.9 8.8 6.8 8.65

3 Evaluation of the general
conditions, etc.

0 0 5 10 5 5 3 1.3 3.04

4 Paraclinic management 0 0 10 8 2 5.8 3.8 1.9 3.82

5 Acute and emergency care 14 5 1 0 0 9.6 8.3 6.3 8.18

Clinical care

6 Surgical and anesthesia care 17 2 1 0 0 9.75 8.6 6.6 8.46

7 Continuing care after surgery 14 6 0 0 0 9.7 8.4 6.4 8.28

8 Safe discharge and patient
follow-up

17 3 0 0 0 9.85 8.7 6.7 8.56

9 General medical care 2 10 6 2 0 8.1 6.2 4.2 6.18

10 Patient training 5 6 9 0 0 8.35 6.6 4.6 6.56

11 Health information
management

10 5 4 1 0 8.9 7.4 5.4 7.32

Management
and

leadership

12 Quality management and
patient safety

13 5 2 0 0 9.45 8.1 6.1 7.99

13 Environmental health and
waste management

0 0 5 5 10 4.5 2.5 1 2.58

14 Human resource
management

15 4 1 0 0 9.65 8.4 6.4 8.28

15 Physical structure, facilities,
and safe equipment

17 2 1 0 0 9.75 8.6 6.6 8.46

16 Respect for patient rights 13 7 0 0 0 9.65 8.3 6.3 8.19

Third survey
stage

Clinical care 6 Clinical and anesthesia care 15 4 1 0 0 9.65 8.4 6.4

Defuzzied
mean of

expert
opinion

8.28

Management
and

leadership

12 Management of the quality
and patient safety

13 6 1 0 0 9.55 8.2 6.2 8.09

numbers were multiplied by the inverse of k to normalize
the matrix.

To calculate the full correlation matrix, the identity ma-

trix (I) was first formed. Then, we subtracted the intensity
matrix from the normal matrix and inverted the resulting
matrix. Finally, the normal matrix was multiplied by the
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inverse matrix.
Table 3 shows the pooled direct fuzzy matrix of the

main criterion, the matrix of normalized relations be-
tween the main criteria, and the general fuzzy relations
matrix of the main criterion.

The next step was obtaining the sum of rows and
columns of Tmatrix. The sum of rows and columns was
determined, and then the significance of D̃i + R̃i indices,
as well as the relationship between the criteria (D̃i − R̃i)
were obtained. If D̃i − R̃i > 0, then the relevant criterion
is effective and if D̃i − R̃i < 0, it is influenced. In the next
step, the fuzzy numbers D̃i + R̃i and D̃i − R̃i from the
previous step were defuzzed.

(1)B =
(a1 + a3 + a2)

3

The defuzzied B is the Ã= (a1, a2, a3) number. The values
of impact (D̃), influence (R̃), importance (D̃+ R̃), and net
impact and influence (D̃ − R̃) for the main criterion, and
also those of the sub-criterion are presented in Table 4.

According to Table 4, when R̃ − D̃ value is positive
for an index, it can be effective and when R̃ − D̃ is neg-
ative, the index can be influenced; therefore, among the
main criteria, “management and leadership” with net im-
pact/influence of 1.803 was the most effective, and “safety
management” with net impact/influence equal to -1.13 was
the most influenced factor. Overall, positive R̃ − D̃ value
is a measure of cause, and negative R̃ − D̃ was the effect
criterion. Table 4 also presents the values for sub-criteria.

The general relations fuzzy matrix is used to determine
the network relation map (NRM). In the NRM for the crite-
rion and sub-criterion, the significance (D̃i+R̃i) as well as
impact and influence (D̃i − R̃i) are specified between the
criteria. Among the main criteria, the “management and
leadership” factor affects “clinical care” and “safety man-
agement”. Also, “clinical care” had an impact on “safety
management” and was influenced by the “management
and leadership” factor. Finally, “safety management” was
the most influenced factor that was affected by “manage-
ment and leadership” and “clinical care”.

4.4. Results of the Network Analysis Process

Afterward, the significance and weight of each factor
must be determined to prioritize the criterion based on
weight and reach the desired goals. Since there is a re-
lationship between the criteria, the fuzzy ANP method is
used to weight the criterion. In this research, we attempted
to solve the fuzzy ANP based on the general relations ma-
trix that shows the degree of impact and influence of cri-
terion. The fuzzy DEMATL method was used to solve the
fuzzy ANP model. In this section, we first normalized the
DEMATEL general relations matrix to obtain a fuzzy matrix

of weighted supermatrix. It is worth noting that the un-
weighted matrix is the same as the general relations ma-
trix. Finally, the weight of criterion and sub-criterion was
specified and determined by obtaining and defuzzying the
limited supermatrix.

According to Table 4, the highest weight was related
to the “safe patient discharge and follow-up” factor, which
gained the first priority. The second to sixth priorities
were “Prevention and management of common surgical
complications”, “infection prevention and control”, “con-
tinuing post-surgical care”, “acute and emergency care”,
and “surgical and anesthesia care”, respectively, which ac-
counted for 43.3% of the total weight of sub-criterion, indi-
cating the high significance of this sub-criterion.

The main criterion priority of safety management, clin-
ical care, and management and leadership were 42%, 40%,
and 18%, respectively. Figure 3 shows the final sub-criterion
priority graph using the Fuzzy ANP method.

5. Discussion

The limited and ambulatory surgery facility is the most
important cornerstones of the health system in any coun-
try, and it would not be possible to reform the health
system without addressing these facilities and improving
their performance. Analysis of the performance of limited
surgery facilities requires a different tool considering all
the factors affecting patient safety and treatment (16, 21).
Due to a large number of limited and ambulatory surgi-
cal services in these facilities, the existing evaluation pack-
age is not sufficiently comprehensive. According to the
findings of the present study, patient safety management
has the most significant impact on the performance of
limited surgery centers, which has not been explained in
the current package of The Ministry of Health and Medi-
cal Education of Iran. Furthermore, based on the results
of this research, clinical care has less impact, and finally,
management and leadership have the least impact among
the core components. According to Figure 3, patients’ de-
parture at the time of discharge, prevention and manage-
ment of common surgical complications, as well as infec-
tion control, have the highest priority, which means that
the implementation of these standards has the most sig-
nificant impact on the performance of limited surgery fa-
cilities. It can be stated that the formulation of standards
for limited surgery facilities in light of the above findings
should focus more on the factors affecting the safety man-
agement, especially patient safety in pre-, intra- and post-
anesthesia phases and surgery care processes as well as
safe discharge, prevention, and control of common surgi-
cal complications. Based on the findings of this study, it
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Table 3. Pooled Direct Fuzzy Matrix of Main Criterion, Matrix of Normalized Relations Between Main Criteria and General fuzzy Relations Matrix of Main Criterion

C1 C2 C3

Pooled direct fuzzy matrix of the main criterion

C1

L 0 0.75 0.6

M 0 1 0.85

U 0 1 1

C2

L 0.6 0 0.65

M 0.85 0 0.9

U 0.95 0 1

C3

L 0.1 0.15 0

M 0.35 0.4 0

U 0.6 0.65 0

Matrix of normalized relations between main criteria

C1

L 0 0.556 0.444

M 0 0.541 0.459

U 0 0.5 0.5

C2

L 0.444 0 0.481

M 0.459 0 0.486

U 0.475 0 0.5

C3

L 0.074 0.111 0

M 0.189 0.216 0

U 0.3 0.325 0

General fuzzy relations matrix of the main criterion

C1

L 0.515 0.968 1.139

M 0.928 1.379 1.556

U 1.812 2.225 2.518

C2

L 0.768 0.548 1.087

M 1.188 0.967 1.503

U 2.099 1.854 2.476

C3

L 0.198 0.244 0.205

M 0.622 0.686 0.619

U 1.526 1.595 1.56
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Figure 3. Final priority graph of the sub-criterion (HRM: human resource management)

can be concluded that these facilities should further con-
sider the issues related to surgical complications and pa-
tient safety, and also they must focus on the full implemen-
tation of these standards to improve the quality of their
services.

Chatterjee et al. (4) reported that quality improvement
and patient safety due to the accreditation are the ma-
jor priority for decision-makers and the public in today’s
dynamic healthcare environment. Quality improvement,
risk management, patient safety, improved efficiency, and
accountability are the main domains of the organizations
that participate in accreditation based on the report pub-
lished by the Accreditation Canada in 2013 (22). Pearcy and
Terranova (23) also highlighted that patient safety is the
most important issue in the accreditation of outpatient
units, which is consistent with the present study. Also,
the study of accreditation models for limited surgical cen-
ters worldwide, e.g., JCI (24), Accreditation Canada Interna-
tional (ACI) (25), and the American Association for Accred-
itation of Ambulatory Surgery Facilities (AAAASF ((26), re-
vealed that the patient safety has top priority in the design-
ing the model of accreditation, which is consistent with
our results.

In formulating standards regarding the quality and
safety of care, the individual and especially the family
should be considered as the basis, and the formulation of
patient-centered standards is a top priority (27). Although
patient rights is an important concept, it gained a little
weight and was considered as the ninth factor in the de-
signed model of the present study, and it should be taken

into consideration in the formulation of standards along
with the patient’s family rights.

Clinical care standards as another part of the designed
model can include surgical and anesthetic care, contin-
uing care after surgery, safe discharge, and follow-up of
the patient. In the AAAASF accreditation model, there has
been a strong emphasis on effective operating room poli-
cies, safety, environmental management, safe drug man-
agement, information registration, and anesthesia service
safety. This issue emphasizes the accreditation standards
of the American Outpatient Accreditation Association on
patient rights, center management, and leadership, qual-
ity of service provided, information registration, pharma-
ceutical services, safe and effective anesthesia and surgery,
quality management, and promotion. It is consistent with
most of the domains and dimensions obtained from the
present study (28). Springer (29) also highlighted the ar-
eas of formulating standards and facilities, sterilization,
equipment, recovery, safety, medicine, and data recording
that are consistent with the results of the present study.

However, after obtaining statutory licenses, only 900
institutions known as hospitals have formulated accredi-
tation models, and other medical institutions lack such ac-
credited models. By the end of 2018, more than 300 lim-
ited surgery and ambulatory service centers have been es-
tablished. Thus, with an average of at least ten surgeries
per day at a single center, more than 770,000 people un-
dergo surgery at these centers, making up a large por-
tion of the nation’s 7,000,000 annual operations. Since
the time-limited surgical centers have been established in

8 Health Scope. 2020; 9(3):e99351.
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Iran, there have been several unexpected deaths and ad-
verse events due to non-compliance with safety principles,
lack of quality standards, and inadequate regulatory su-
pervision (27, 30). Moreover, given the priority of clinical
care in management and leadership, according to the find-
ings of this study, there should be more focus of these stan-
dards on treatment and continuity of care and less impact
of management and leadership proportionate to specific
features of these centers.

5.1. Conclusions

Since the inception of limited surgical centers in Iran,
there have been several unexpected deaths and adverse
events following failure to adhere to safety principles, lack
of quality standards, and weak oversight of surveillance
systems (27, 30). Also, 110,000 of the medial institutions
are active in Iran that should offer services based on qual-
ity standards and meet certain criteria. Considering the
preparation of standards of these facilities, an emphasis
on the dimensions of safety and management of surgi-
cal complications will have the greatest impact on the
performance improvement of these centers. It is recom-
mended to formulate the accreditation standards of lim-
ited surgery centers with a local approach using the results
of this study. According to our findings, the formulation
of the standards of the limited surgical centers should be
more focused on the safety and management of surgical
complications.
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