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Abstract

Original Research Article |

Introduction: The advent of laparoscopic surgery has transformed the landscape of surgical interventions, providing
patients with the benefits of reduced trauma, shorter recovery times, and improved cosmetic outcomes. As this minimally
invasive approach continues to gain popularity across various surgical disciplines, it is essential to address the associated
challenges and complications that may arise. Aim of the Study: The aim of this study was to analyze the microbial
distribution and antibiotic sensitivity patterns in laparoscopic port site infections. Methods: A prospective observational
study was conducted on a cohort of 100 patients who underwent laparoscopic procedures at MH Samorita Medical
College & Hospital, Hi Tech Surgicare Hospital & piles Centre, Savar Specialized Hospital, Lab Zone Hospital Savar,
Dhaka, Bangladesh from Jan 2016 to Dec 2023. The study focused on identifying cases with culture-positive
laparoscopic port site infections. Result: The Laparoscopic cholecystectomy being analyzed by Cholelithiasis, Acute
cholecystitis, Ch. Cal. Cholecystitis, Empyema GB, and GB polyp. For Cholelithiasis, 33.3% of males and 40.5% of
females had this condition. Regarding Acute cholecystitis, it was found in 20.0% of males and 16.7% of females.
Majority 36.7% were 40 — 50 years in age group for male and 30.9% were in 40 — 50 years in age group for female
respectively. Out of the total 100 patients in the study, 71% patients tested positive for port site infection. Conclusion:
In conclusion, the insights gained from our study provide a foundation for advancing the management of laparoscopic

port site infections.

Keywords: Laparoscopic surgery, Port site infections, Microbial dynamics, Antibiotic sensitivity, Staphylococcus
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INTRODUCTION

The advent of laparoscopic surgery has
transformed the landscape of surgical interventions,
providing patients with the benefits of reduced trauma,
shorter recovery times, and improved cosmetic outcomes
[1]. As this minimally invasive approach continues to
gain popularity across various surgical disciplines, it is
essential to address the associated challenges and
complications that may arise [2,3]. Among these
challenges, laparoscopic port site infections (PSIs) stand
out as a pertinent concern, impacting postoperative
morbidity and necessitating a thorough understanding for
effective prevention and management [4]. Laparoscopic

surgery, also known as minimally invasive surgery,
marked a paradigm shift in the field of surgical practice
[5]. The technique, introduced in the late 20th century,
involves the use of small incisions through which a
camera and specialized instruments are inserted,
enabling surgeons to perform intricate procedures with
enhanced precision [6]. This departure from traditional
open surgery promised benefits such as reduced blood
loss, shorter hospital stays, and quicker recovery, making
it an appealing option for both surgeons and patients.
While laparoscopic surgery has indeed revolutionized
the approach to numerous medical conditions, it is not
devoid of complications [7,8]. These infections occur at
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the entry points of trocars or cannulas used during
laparoscopic procedures [9]. Despite the overall low
incidence compared to the benefits of laparoscopy, port
site infections can lead to considerable patient
discomfort, prolonged recovery times, and, in severe
cases, may result in systemic complications [10].
Understanding the epidemiology of laparoscopic port
site infections is crucial for developing targeted
preventive  strategies [11]. Such demographic
considerations can offer valuable insights into the
predisposing factors and aid in tailoring preventive
measures [12]. Laparoscopic port site infections are
polymicrobial in nature, involving a spectrum of
microorganisms. Common culprits include
Staphylococcus aureus, Pseudomonas aeruginosa, and
Enterococcus faecalis. The microbial landscape may
vary based on the type of surgery, patient factors, and
geographical location [13]. Identifying the risk factors
associated with laparoscopic port site infections is
essential for risk stratification and targeted preventive
interventions [14]. Factors such as obesity, diabetes, and
immunosuppression may contribute to an increased
susceptibility to infections [11]. Furthermore, variations
in the surgical technique, including the number of port
sites and the duration of surgery, can influence the
likelihood of infection [15]. Accurate and timely
diagnosis of laparoscopic port site infections is pivotal
for effective management [16]. Diagnosis poses
challenges due to the variable clinical presentation and
the potential overlap with other postoperative
complications [17]. Recent advances in imaging
modalities, including ultrasonography and computed
tomography, have enhanced the diagnostic precision,
allowing clinicians to delineate the extent of infection
and guide appropriate therapeutic interventions [18]. The
management of laparoscopic port site infections
encompasses a multifaceted approach involving
antimicrobial therapy, wound care, and, in some cases,
surgical interventions [19, 20]. Early recognition of
infections and prompt initiation of targeted antibiotic
therapy based on culture and sensitivity results are
paramount [21]. Meticulous wound care, including
dressing changes and local wound care, plays a pivotal
role in preventing the progression of superficial
infections [21]. Understanding the antibiotic sensitivity
patterns of the microorganisms implicated in
laparoscopic port site infections is crucial for optimizing
therapeutic outcomes [22]. Staphylococcus aureus, a
frequent offender, may exhibit varying sensitivity to
antibiotics such as cephalosporins, penicillins, and
quinolones. Similarly, Pseudomonas aeruginosa and
Enterococcus faecalis may present distinct sensitivity
patterns, guiding clinicians in the selection of appropriate
antibiotic regimens [23].

OBJECTIVE

The general objective is to analyze the
microbial distribution and antibiotic sensitivity patterns
in laparoscopic port site infections.

MATERIAL AND METHOD

A prospective observational study was
conducted on a cohort of 100 patients who underwent
laparoscopic procedures at MH Samorita Medical
College & Hospital, Hi Tech Surgicare Hospital & piles
Centre, Savar Specialized Hospital, Lab
Zone Hospital Savar, Dhaka, Bangladesh from Jan 2016
to Dec 2023. The study focused on identifying cases with
culture-positive laparoscopic port site infections.

Inclusion Criteria
e Underwent laparoscopic procedures during the
specified time frame.
e Diagnosed with laparoscopic port site
infections based on clinical and microbiological
evidence.

Exclusion Criteria

e Cases with incomplete or insufficient medical
records, hindering the ability to assess relevant
demographic and clinical information.

e Patients who underwent open surgical
procedures instead of laparoscopic surgery
during the specified time frame.

e Cases with incomplete or insufficient medical
records, hindering the ability to assess relevant
demographic and clinical information.

Ethical Considerations

This study was conducted in compliance with
ethical guidelines, and approval was obtained from the
Institutional Review Board (IRB) of MH Samorita
Hospital & Medical College, Dhaka, Bangladesh.

Statistical Analysis of Data

After collection of data, all data were compiled
in a master table first. Data was processed and analyzed
using SPSS (13) for windows software. Qualitative data
presented on categorical scale was expressed as
frequency and corresponding percentage. Quantitative
data was presented as mean and standard deviation (SD).
P value was measured by paired t test (one tailed) and
less than 0.05 is taken as significant.

RESULT
Table 1: Laparoscopic cholecystectomy of our study
patients
. Male Female
Variable (n=30) (n=42) p Value
Cholelithiasis 10 (33.3%) | 17 (40.5%) | 0.519
Acute

6(200%) | 7(16.7%) | 0.721

Cholecystitis
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Ch. Cal.
Cholecystitis

11 (36.7%) | 12 (28.6%) | 0.471

Table 1 displays the frequency and percentage
of laparoscopic cholecystectomy in a sample of males
and females. The variables being analyzed are
Cholelithiasis, = Acute  cholecystitis, Ch.  Cal.
Cholecystitis, Empyema GB, and GB polyp. For
Cholelithiasis, 33.3% of males and 40.5% of females had
this condition. The p-value for this difference is 0.519,
indicating that it is not statistically significant. Regarding
Acute cholecystitis, it was found in 20.0% of males and
16.7% of females. The p-value of 0.721 suggests that
there is no significant difference between the two groups.
For Ch. Cal. Cholecystitis, 36.7% of males and 28.6% of
females had this condition. The p-value of 0.471

EmpyemaGB | 2 (6.7%) 4 (9.5%) 0.673
GB polyp 1(3.3%) 2 (4.8%) 0.755

indicates that there is no significant difference between
the two groups. Empyema GB was observed in 6.7% of
males and 9.5% of females. The p-value of 0.673
suggests that the difference is not statistically significant.
Finally, for GB polyp, 3.3% of males and 4.8% of
females had this condition. The p-value of 0.755
indicates that the difference is not statistically
significant. Majority 36.7% were 40 — 50 years in age
group for male and 30.9% were in 40 — 50 years in age
group for female respectively. In summary, based on the
p-values for all variables, there is no statistically
significant difference in the prevalence of these
conditions between males and females.

Table 2: Laparoscopic appendectomy of our study patients

Variable Male (n=13) | Female (n=09) | p Value
Acute Appendicitis | 10 (76.9%) 8 (88.9%) 0.483
Ree. Appendicitis | 3 (23.1%) 1(11.1%) )

Table 2 presents the data on laparoscopic
appendectomy of the study patients, categorized by
gender. The variables include acute appendicitis and
recurrent appendicitis. For acute appendicitis, out of the
male patients 10 (76.9%) had acute appendicitis, while
out of the female patients 8 (88.9%) had acute
appendicitis. The p-value for this comparison is 0.483,
indicating no statistically significant difference between
males and females with regard to acute appendicitis. For
recurrent appendicitis, out of the male patients 3 (23.1%)

had recurrent appendicitis, whereas out of the female
patients only 1 (11.1%) had recurrent appendicitis.
Similar to acute appendicitis, the p-value for this
comparison is 0.483, suggesting no statistically
significant difference between males and females in
terms of recurrent appendicitis. In summary, based on the
given data in Table 2, there are no significant gender
differences observed in the occurrence of either acute or
recurrent appendicitis among the study patients who
underwent laparoscopic appendectomy.

Table 3: Laparoscopic hernia of our study patients

Variable

Male Female

Laparoscopic umbilical hernia mesh repair | 1 (100%) | 2 (100%)

Laparoscopic incisional hernia

0 2 (100%)

Diagnostic laparoscopy

0 1 (100%)

From Table 3, we analyzed the laparoscopic
hernia procedures performed on the study patients. For
Laparoscopic umbilical hernia mesh repair, one male
patient underwent this procedure, accounting for 100%
of the male patients. Additionally, two female patients
underwent the same procedure, making up 100% of the
female patients. Regarding Laparoscopic incisional
hernia, no male patients had this procedure, while two
female patients (100%) received it. Finally, no male
patients underwent diagnostic laparoscopy, but one
female patient (100%) had this procedure.

Table 4: Port site infection (culture) of our study
patients (n = 100

Culture n %
Positive 71 71
Negative 29 29

Based on table 4, we have analyzed the port site
infections of our study patients. Out of the total 100
patients in the study, 71% patients tested positive for port
site infection. On the other hand, 29% patients tested
negative for port site infection. This information suggests
that a significant majority of the study patients had a
positive culture for port site infection.

Table 5: Port site infection (culture positive) of our
study patients (n = 100

Variable n %
Staphylococcus aureus 37 | 37
Pseudomonas aeruginosa 21 | 21
Klebsiella pneumoniae spp 3 3
Proteus spp 3 3
E. Coli 4 4
Enterococcus faecalis 2 2
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| Bacteroid 1 |1 |

From the table 5, we analyzed the port site
infection (culture positive) data of the study patients. The
table presents the number and percentage of infections
caused by different bacteria. A total of 100 patients were
included in the study. Among them, Staphylococcus
aureus was identified as the cause of infection in 37
patients, constituting 37% of the total infections.
Pseudomonas aeruginosa was responsible for infections
in 21 patients, which accounts for 21% of the infections.
Klebsiella pneumoniae spp, on the other hand, caused
infection in only 3 patients, representing 3% of the total
infections. This table provides an overview of the
prevalence of different bacterial pathogens causing port
site infections among the study patients.

Table 6: Biopsy of our study patients (n = 100)

Variable n %
Non specific 87 | 87
M. TB 7 7
Atypical mycobacteria 6 6

According to the table 6, out of the 100 study
patients, the following biopsy results were observed.
Non-specific biopsies were found in 87 patients,
accounting for 87% of the cases. Mycobacterium
tuberculosis (M. TB) was detected in 7 patients, making
up 7% of the cases. Atypical mycobacteria were
identified in 6 patients, constituting 6% of the cases. This
table highlights the distribution of biopsy findings
among the study patients, indicating the prevalence of
non-specific results, M. TB, and atypical mycobacteria.

Table 7: Antibiotic Sensitivity of our study patients

(n=100)
Antibiotic n %
Macrobid 26 | 26
Quinolones 29 |29
Amino glycoside 14 | 14
Anti TB 31 |31

In this table, we have the results of the antibiotic
sensitivity testing for a study population of 100 patients.
The table displays the number (n) and percentage (%) of
patients who showed sensitivity to each antibiotic. Out
of the 100 patients, 26 (26%) showed sensitivity to
Macrobid. 29 patients (29%) were sensitive to
Quinolones. 14 patients (14%) showed sensitivity to
Amino glycoside. 31 patients (31%) had sensitivity to
Anti TB antibiotics. These figures indicate the
percentage of patients in the study population who
responded positively to each specific antibiotic.

DiscussiON
The findings of our prospective analysis shed
light on the microbial landscape and antibiotic sensitivity

patterns in laparoscopic port site infections, contributing
to a deeper understanding of the complexities
surrounding these infections. In this discussion, we delve
into the key insights derived from our study, implications
for clinical practice, and avenues for future research.

The microbial distribution revealed in our study
underscores the polymicrobial nature of laparoscopic
port site infections. Staphylococcus aureus emerged as
the most prevalent pathogen, constituting 71% of the
culture-positive cases. This dominance aligns with
existing literature highlighting Staphylococcus aureus as
a common culprit in postoperative infections,
emphasizing the need for vigilant preventive measures,
particularly in procedures prone to skin contamination
[24]. Pseudomonas aeruginosa, identified in 21% of
cases, adds another layer of concern. Known for its
resistance mechanisms and potential to cause severe
infections, the prevalence of Pseudomonas aeruginosa
warrants attention in the context of laparoscopic
surgeries [25]. The presence of Enterococcus faecalis,
Proteus spp, and Klebsiella pneumoniae spp further
enriches the microbial landscape, requiring a
multifaceted approach to treatment. The identification of
Bacteroid, though in a single case (1%), raises questions
about its potential role in laparoscopic port site
infections. Further research is needed to elucidate the
significance of Bacteroid in the context of surgical site
infections and whether this represents a sporadic finding
or a potential emerging concern.

Our analysis of antibiotic sensitivity patterns
provides crucial insights for optimizing treatment
strategies in laparoscopic port site infections. The
frequent use of Macrobid (26%) suggests its efficacy in
managing the identified microorganisms. Macrobid, a
nitrofuran antibiotic, is commonly employed for urinary
tract infections, pointing to a potential urogenital source
of infection or its broad-spectrum utility against gram-
positive bacteria [26]. Quinolones, utilized in 29% of
cases, emerge as a cornerstone in empirical treatment.
Their broad-spectrum coverage against both gram-
negative and some gram-positive bacteria aligns with
their common use in postoperative infections [27].
However, the increasing concern of resistance to
quinolones necessitates ongoing surveillance and
judicious use to prevent the emergence of resistant
strains [28].

Aminoglycosides, prescribed in 14% of cases,
are reserved for situations requiring potent antibacterial
action. Their use suggests a consideration for severe or
resistant infections, although the potential nephrotoxicity
and ototoxicity associated with aminoglycosides warrant
careful monitoring [29]. Understanding the microbial
dynamics and antibiotic sensitivity patterns has direct
implications for evidence-based clinical practices. The
prevalence of specific pathogens allows clinicians to
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tailor prophylactic measures, such as targeted antibiotic
prophylaxis, and informs postoperative management
strategies. The dominance of Staphylococcus aureus, for
instance, may prompt reconsideration of preoperative
decolonization protocols to reduce the risk of infection
[30].

LIMITATION AND RECOMMENDATION

Some medical records may have lacked detailed
information, potentially impacting the completeness and
accuracy of certain variables. Efforts were made to
mitigate this limitation, but data completeness remains
subject to the quality of record-keeping. The study
focused on data from a single institution, potentially
limiting the generalizability of findings to broader
patient  populations.  Multicenter  studies  are
recommended to validate the observed patterns across
diverse healthcare settings. The study relied on recorded
antibiotic prescriptions, and the absence of data on actual
patient response to treatment limits a comprehensive
assessment of antibiotic effectiveness. Future research
should include treatment outcomes to better evaluate the
clinical impact of antibiotic choices. Conducting
prospective multicenter studies would provide a more
robust understanding of laparoscopic port site infections,
allowing for the validation of findings across diverse
patient populations and healthcare settings. Future
research should prioritize comprehensive data collection,
ensuring detailed information on patient demographics,
surgical procedures, and postoperative outcomes. This
includes  incorporating  standardized  reporting
mechanisms to minimize incomplete data.

CONCLUSION

In conclusion, the insights gained from our
study provide a foundation for advancing the
management of laparoscopic port site infections. By
translating these findings into evidence-based practices,
we aim to enhance patient outcomes, reduce the
incidence of infections, and contribute to the ongoing
evolution of best practices in laparoscopic surgery. As
we navigate the dynamic landscape of surgical site
infections, this study serves as a catalyst for continued
inquiry and innovation in the pursuit of optimal patient
care.
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