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Abstract

Objective: While laparoscopic abdominal surgery has many benefits, the results of past studies regarding the
rate of complications after surgery using different laparoscopic approaches are contradictory. According to the
different results of previous studies, we have prospectively investigated pot-related complications in laparoscopic
abdominal surgeries in the Iranian population.

Materials and Methods: This study was conducted as a prospective cohort. Number of 346 patients’
candidates for abdominal surgery using the laparoscopy technique referred to Imam Hossein Hospital in Tehran,
Iran, in 2021-2023 were included in the study based on the inclusion and exclusion criteria. Demographic
information about the patients (age, gender, and underlying disease) and information related to surgery and
complications related to the port were examined and recorded by the surgeons for six months after surgery.
Results: In this study, 346 patients were examined. The mean age of patients was 44.34 + 11.80 years, ranging
from 16 to 77 years. 206 (59.5%) were women, and 140 (40.5%) were men. Out of 346 operated patients, 129
patients (37.3%) had cholecystectomy, 117 patients (33.8%) had bariatric surgery, and 71 patients (20.5%) had
herniorrhaphy. Port-related complications were seen in 11 patients (3.2%). Port site infection was diagnosed in
10 patients (2.9%). An incisional hernia was diagnosed in one patient (0.3%). There was no port site bleeding,
omentum injury, or other possible port-related complications.

Conclusion: Although laparoscopic surgery is safe, requires sufficient expertise, training, and appropriate
equipment. In this study Port-related complications of Iranian population have been reported to compare with
others.
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Introduction

Efforts to minimize the trauma caused by
surgery and facilitate and reduce the recovery
period during the past decades have led to the
introduction of minimally invasive surgeries
(1). The laparoscopic surgery approach is one
of the standards less invasive surgical methods,
which has been increasingly wused in
cholecystectomy, appendectomy, colorectal,
and gynecological surgeries in the past years,
and today it has been converted to the gold
standard in many abdominal surgeries (2).
Compared to other surgical methods, less
inflammatory response, less pain, and
satisfactory cosmetic results are the advantages
of laparoscopic procedures (3). Efforts to
further reduce the trauma caused by surgery led
to the introduction of more advanced
laparoscopic  techniques, such as mini-
laparoscopic surgery, natural  orifice
transluminal endoscopic surgery (NOTES) and
Single-incision laparoscopic surgery (SILS)
has been performed (4, 5). Initial evaluations
showed these methods' safety, better surgical
results, and aesthetic benefits. However,
surgeons have concerns regarding the side
effects of these methods, such as incisional
hernia (6). In general, severe complications
during or after laparoscopic surgery are
reported to be less than 1%, and the mortality
rate is estimated between 4 and 8 cases per
100,000 cases (7). More than 50% of the side
effects of laparoscopic surgery are related to the
trocar insertion site (8, 9). There still needs to
be an optimal approach to determine the trocar
insertion site and the number of trocars for
performing laparoscopic surgeries. The results
of past studies regarding the rate of
complications after surgery using different
laparoscopic approaches are contradictory. For
example, although the SLIS method seems to
have more aesthetic benefits, the need for a
larger incision in abdominal wall may be
associated with a higher incidence of incisional
hernia. Previous studies have reported the
incidence of incisional hernia in those method
between 1.5 and 33%. Some studies have
related the incidence of this complication with
factors such as age, gender, BMI, trocar
insertion site, and previous history of hernia (1-
4). According to the different results of
previous studies, we have investigated port-
related  complications in  laparoscopic
abdominal surgeries in the Iranian population.

Materials and Methods

This is a prospective cohort study surveying
possible port-related complications in the
patients underwent abdominal surgery using the
laparoscopy technique referred to Imam
Hossein Hospital, Tehran, Iran during 2021-
2023. Ethical approval was obtained from the
Ethics Committee of Shahid Beheshti
University of Medical Sciences. Written
informed consent was obtained from all patients
participated in the study. The patients with
history of any abdominal surgery were not
included. Hand assisted surgeries and using
wound retractor were not included. In all trocar
greater than Smm insertion site, facia repaired
by vicryl suture. All the resected specimens
such as gallbladder were removed trough the
abdominal wall by EndoBag. Demographic
information, the urgency of surgery, type of
surgery, and number of trocars were recorded.
After surgery, all patients were clinically
examined for complications related to the port
during admission and after discharge for 6
months. All possible complications related to
the port, including port site infection, port site
bleeding, incisional hernia, and metastasis of
the port site, were investigated in the patients.
The data were statistically analyzed by SPSS
version 27. The study is reported in line with
STROBE guideline (25).

Results

In this study, 346 patients were examined. The
mean age of patients was 44.34 + 11.80 years,
ranging from 16 to 77 years. Two hundred-six
patients (59.5%) were women, and 140 (40.5%)
were men. 77 patients (22.3%) had an
underlying disease in addition to requiring
surgical intervention, the most underlying
diseases being diabetes (n=39, 11.3%),
hypertension (n=32, 9.2%), and heart disease
(n=21, 6.1%). 334 patients (96.5%) underwent
elective surgery. Out of 346 operated patients,
129 patients (37.3%) had cholecystectomy, 117
patients (33.8%) had bariatric surgery, and 71
patients (20.5%) had herniorrhaphy (Table 1).
A mean of 3.80 £ 0.93 trocar numbers was used
for patients ranging from 2 to 5. For most of the
patients (151 patients, 43.6%), 3 trocars, 109
patients (31.5%), 5 trocars, 73 patients (21.1%),
4 trocars, and only in 13 patients (3.8%), 2
trocars were used.

Out of 346 examined patients, port-related
complications were seen in 11 patients (3.2%).
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Port site infection was diagnosed in 10 patients
(2.9%). Out of 10 patients with port site
infection, eight patients (80.0%) underwent
cholecystectomy, one patient (10.0%)
underwent bariatric surgery, and one patient
(10.0%) underwent herniorrhaphy. The port site
infection was superficial in 9 patients and
ultimately recovered without oral antibiotics.
An incisional hernia was diagnosed in one
patient (0.3%) following cholecystectomy
(Table 1) (Figure 1). There was no port site
bleeding, omentum injury, or other possible
port-related complications. The number of
trocars used in terms of complications related to
the port was compared with each other, and
there were no significant differences (3.79 +
0.93 vs. 4.09 = 0.83 for without and with
complications, respectively, P=0.279 in Mann-
Whitney U test).
Table 1: Type of surgery and complications.
Surgery types n (%) Compilation n (%)
Cholecysaciomy 5067 SoM
Bariatric surgery 117 (33.8%) 1{0.9%)
Herniorrhaphy 71(20.5%) 1(1.4%)
Diagnostic 18 (5.2%) 0(0%)

Appendectomy 11(3.2%) 0(0%)
Total 346 (100%) 11(3.2%)

Figure 1: Distribution of complications (n=11).
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Discussion

This prospective study investigated the
frequency and types of port-related
complications in laparoscopic  surgeries.
Previous findings have shown that laparoscopic
surgery has many advantages over the open
surgery (10, 11, 12). However, Various
complications may occur related to
laparoscopic ports. The incidence of these
complications may depend on port size, type of

surgery, and surgeon's expertise. Although
complications are not common, the port-related
ones are more frequent than other
complications. = On the other hand,
Complications during surgery, such as large
vessels injury and intestinal perforation, if they
occur, usually lead to open surgery and can be
life-threatening (13).

Complications after surgery, are usually more
common than complications during surgery
such as hernia, infection, metastasis of the port
entry area, and tuberculosis of the port site are
(14, 15). The present study showed port-related
complications in 11 patients (3.2%). Port site
infection was diagnosed in 10 patients (2.9%).
Out of 10 patients with port site infection, eight
underwent cholecystectomy, one underwent
bariatric  surgery, and one underwent
herniorrhaphy. Incidence of port-related
complications following laparoscopy has been
reported from 2.5 to 10% in different studies
(16-20). The most common complication
related to the port was port site infection (18-
20), which is in line with results of the present
study. On the other hand, in the present study,
the port site infection was superficial in 9
patients (90%) and ultimately recovered
without oral antibiotics. In the study of Yadav
et al. on 656 patients with abdominal surgery
for various reasons, 21 patients (3.2%) had port
site infection. However, out of 21 reported
infections in this study, 16 were superficial
(18). In the study of Colizza et al. less than 2%
of patients had a port infection, all of which
were superficial and involved the skin and
subcutaneous tissue (21). Therefore, skin
preparation seems to be very important in
patients. The other complication is herniation at
the port entry site. In the study of Dugg et al.
there was no hernia in the port entry area in
these patients after surgery (22). But in studies
by Kabir et al. and Panigrahi et al. the incidence
of hernia was 2.8% and 3.8%, respectively (23,
24). Our study diagnosed an incisional hernia in
one patient (0.3%) following cholecystectomy.
Having just one incisional hernia in our patients
after surgery versus above mentioned studies
may be due to differences in trocar insertion
technique, fascia suture, and type of suture in
these patients. In all cases we use bevel tip
trocars, all trocar defects greater than Smm are
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repaired by a simple vicryl suture using facia
closure.

Laparoscopic surgery undoubtedly is a better
choice comparing with open surgery for many
reasons such as fewer complications. However,
this method requires sufficient expertise,
training, and appropriate equipment, and it is
faced with difficulties. The present study shows
that laparoscopic surgery is safe with minor
complications and  overviews  related
complications in Iran.
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em Page
No i No
Title and abstract 1 (a) Indicate the study's design with a commonly used term in the title or the
abstract
(5} Provide in the abstract an informative and balanced summary of what was 1
done and what was found

Background/rationale 2 Explain the scientific background and rationale for the investigation being 2
reported

Objectives 3 State specific objectives, including any prespecified [ 2
Methods

Study design 4 Present key elements of study design early in the paper 3
Setting 5 Describe the sefting, locations, and relevant dates, including periods of 3

exposure, follow-up, and data collection

Participants 6 {a) Give the eligibility criteria, and the sources and methods of selection af 3

participants. Describe methods of follow-up
(5} Far matched studies, give matching criteria and number of exposed and

unexgosed
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effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8 For each variable of interest, give sources of data and detalls of methods of 3
measurement t ). Describe ity of methods if
there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 3
Study size 10 Explain how the study size was arrived at 3
Quantitative varizbles 11 Explain how quantitative varizbles were handled in the analyses. If applicable, 3
describe which groupings were chosen and why
Statistical methods 12 (o) Destribe all statistical methods, including those used to control for 3

confounding

(b) Describe any methods used to examine subgroups and interactions
(¢} Explain how missing data were addressed

(d) If applicable, explain how loss 1o follow-up was addressed

fi) Describe any sensitivity analyses

Results
Participants 13* () Reporx numbers of individuals at each stage of study—eg numbers 4
potentially eligible, examined for eligibiliy, confirmed eligible, included in the
study, completing follov-up, and analysed
) Give reasons for non-participation at each stage 4
(c} Consider use of a flow diagram
Descriptive data 14* (3] Give characteristics of study participants (eg demographic, ciinical, social)
and information on exposures and potential confounders
() Indicate number of participants with missing data for each variable of 4
interest
(c} Summarise follow-up tme {eg, average and total amount)
Outcome data 15*  Report numbers of ouUtcome events or Summary measures over time 4
Main results 16 (o) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 4
precision {eg, 95% confidence interval). Make clear which confounders were adjusted for
and why they were included
(b) Report category boundaries variables were 4
(€] If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful ime periad
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 5
analyses
Discussion
Key results 18 Summarise key resutts with reference to study objectives 5
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. | 5
Discuss both direction and magnitude of any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 56
multiplicity of analyses, results from similar studies, and other relevant evidence
21 Discuss the ity (external validity) of the study results 6
Other i
Funding 22 Give the source of funding and the role of the funders for the present study and, if 7
li ¢ the origina! n which m i

*Give information separately for exposed and
unexposed groups.

Note: An Explanation and FElaboration article
discusses each checklist item and gives
methodological  background and  published
examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article
(freely available on the Web sites of PLoS Medicine
at http://www.plosmedicine.org/, Annals of Internal
Medicine at http://www.annals.org/, and
Epidemiology at http://www.epidem.com/).
Information on the STROBE Initiative is available
at http://www.strobe-statement.org.



	Address: Imam Hossein medical and educational Center, Tehran, Iran

