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Background: Gallbladder (GB) retrieval is essential to reduce postoperative pain after
laparoscopic cholecystectomy (LC). Limited data are available for the use of endobags for
GB extraction. Aims and Objectives: The study aims to assess the incidence of postoperative
infection after GB extraction. Materials and Methods: The randomized prospective study was
conducted in the Department of General Surgery, Government Rajaji Hospital, for 6 months.
After the ethical approval, 100 patients who underwent elective LC were enrolled in the
study. Patients who underwent LC and removed the GB using an endobag were included in
Group A. The patients in whom the bladder was removed without using an endobag were
included in Group B. Results: The study reports a female predominance, 76 % in Group A and
70% in Group B. A significant difference was reported between the port-site spill in Group B
patients who underwent conventional treatment without endobags and reported spillage in
six patients (12.0%). In addition, port-site infection was also prevalent in four patients under
Group B with a significant difference, respectively. The mean operating time was higher in
Group A patients with 88.24 +7.4 (hours) compared with Group B with 85.3 +6.6 (hours);
however, no significant difference was reported between operating time and hospital stay.
Conclusion: The use of endobags in GB extraction has been reported beneficial with a lower
incidence of port-site spillage and infection. This signifies the essential benefit of endobags
for GB extraction with a lower incidence of postoperative complications.
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INTRODUCTION

the difficulties that result from them, cholecystectomy is the
preferred treatment for symptomatic gallstones. The most
frequent laparoscopic procedure performed worldwide is
LC, which has replaced open surgery as the standard gold
treatment for symptomatic gallstones. The most frequent
(25%0) problems after GB dissection and removal are GB
petforation and spilling,®

The laparoscopic cholecystectomy (LC), first performed
in the 1980s, is now recognized as the most effective
way to treat gallbladder (GB) illness. LC has effectively
reduced postoperative morbidity rates, hospital stays, and
quick recovery. It is still very unusual for LC patients to

have their GBs perforated during surgery, either during [ ess postoperative pain, a shorter hospital stay, a quicker

dissection or specimen extraction, which increases the risk
of surgical site infection (SSI).! Because it eliminates the
organ that contributes to the production of gallstones and

recovery, improved cosmetic results, an earlier return
to work, fewer complications such as infections and
adhesions, a shorter operating time, a lower learning
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curve, and superiority to other developed techniques due
to cost ate all benefits of the laparoscopic approach.?
GB removal is a crucial last stage of LC and is known
to affect postoperative discomfort at the surgical port
site. Usually, the epigastric or umbilical port is used to
remove the GB. Two ports have been suggested for
the L.C GB retrieval procedure.” Laparoscopy has been
linked to a decreased incidence of SSI and should be
utilized when patients are candidates. Second, SSI rates
should be classified by method type for interhospital
comparisons.*

Major problems after a laparoscopic operation occurs
at a rate of around 1.4/1000 surgeries. Nonetheless, the
incidence of port site problems after laparoscopic surgery
is estimated to be roughly 21/100,000 instances, with
a proportionate increase with the size of the port site
incision and trocar. Overall, gastrointestinal (0.6/1000),
genitourinary (0.3/1000), vascular (0.1/1000), and omentum
complications/injuties occur duting laparoscopic procedures
(0.4/1000).> Port-site non-tuberculosis mycobacterium
infection has recently been a source of worry for
laparoscopic surgeons due to the prolonged morbidity it
causes. It washes away all of the benefits of laparoscopic
surgery and annoys both the surgeon and the patient owing
to continuous redundant infection.® An acutely inflamed or
swollen GB filled with stones invariably causes complications
during removal. GB removal in these situations necessitates
needle decompression, stone fragmentation, removal from
the GB near the port site, or the expansion of one of the
fascial incisions to allow GB extraction, resulting in increased
postoperative port-site discomfort.”

The umbilical and epigastric ports have been approved for
GB retrieval during LLC. Nonetheless, there is considerable
disagreement over which is supetior.® Several outcome
metrics have been used to evaluate the outcome of 1.C in
the literature, including bile duct damage, conversion rates,
morbidity, and death. Yet, there is substantial disagreement
on which metrics should be employed to indicate surgical
quality, as each has merits and disadvantages.” The study
aims to assess the incidence of port-site infection after
GB removal utilizing an endobag against the traditional
approach during LC.

Aims and objectives
The study aims to assess the incidence of postoperative
infection after GB extraction.

MATERIALS AND METHODS

A randomized prospective study was conducted in the

Department of General Surgery at Government Rajaji
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Hospital for 6 months, from June 2022 to November
2022. After approval from the Institute’s ethical committee
and getting informed consent, 100 patients underwent
the study. All the patients in the study who underwent
elective LC for various indications were included in the
study. Patients were randomized into two groups, with 50
in each group into Groups A and B.

Inclusion criteria

Patients aged >18 and <70 years of both sexes who
underwent LC and provided proper consent according
to the designated pro forma were selected for the study.

Exclusion criteria

Patients who underwent LC converted to open
cholecystectomy, patients with evidence of cholangitis,
pancreatitis, previous biliary tract surgeries, and diabetic
patients were excluded from the study. Furthermore,
patients who were immune-compromised and did not
consent to the study were not included in the following
study.

The patients were divided into two groups as per the
selection criteria. Patients who underwent I.C and removed
the GB using an endobag were included in Group A. The
patients in whom the bladder was removed without using
an endobag were included in Group B.

One hundred patients who met the inclusion and
exclusion criteria of the study were further assessed
for the retrieval of GB specimens using an endobag
and without an endobag in LC. Antiseptic scrub was
given. 30 min before the skin incision, the patients were
given a 1 g Ampicillin injection intravenously. Four port
conventional laparoscopy was done, and specimens
retrieved through the epigastric port as per the group
were placed in subhepatic drain. Patients were discharged
on the third POD, and the follow-up was done once in
2weeks for 1 month postoperatively. The study’s primary
outcome is the evaluation of the incidence of port site
spill, port-site infection, mean operating time, and mean
hospital stay.

The results were analyzed using the SPSS software.
Quantitative data were represented as a mean and standard
deviation, whereas qualitative data were expressed as
numbers and percentages. The Chi-square test evaluates
the relationship between the result and category variables.
All patients were examined for wound infection and
dehiscence on postoperative days 14 and 28. If any SSI
was developed, the patients were graded according to
the Southampton grading. The P<0.05 is considered
statistically significant.
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RESULTS

The current study reports a higher female incidence, with
38 female patients in Group A and 35 female patients in
Group B comprising 76% and 70% of the overall incidence.
However, no significant difference was reported between
the gender distribution (Table 1).

Group A patients did not report any port-site spillage, and
Group B with conventional management, reported spillage
in 6 patients (12.0%). A significant difference was reported
for port-site spill with P=0.01.

A port site infection was reported in 4 patients (8.0%)
under group B; no infection was seen in Group A patients.
A significant difference was reported for port site infection
using different methods; P=0.04 (Table 1).

The mean operating time for both groups is neatly identical
(Group A: 88.2 min and Group B: 85.3 min), which is
statistically insignificant. A P=0.9 was seen for the mean
operating time, with no significant difference for both
groups (Table 2).

The average hospital stay in both groups was 2.42 days in
Group A and 2.54 days in Group B, which is statistically
insignificant (P=0.94).

DISCUSSION

Gallstone disease is a worldwide health issue. LC has now
supplanted open cholecystectomy as the first therapy option
for gallstones. LLC is performed in over 90% of elective
cholecystectomies and 70% of emergency cholecystectomies.

Variables Group A (%) Group B (%) P-value
Gender
Male 12 (24) 15 (30) 0.49
Female 38 (76) 35 (70)
Port site spill
Yes 0 6(12) 0.01
No 50 (100) 44 (88)
Port-site infection
Yes 0 4 (8) 0.04
No 50 (100) 46 (92)
Variables Group A Group B P-value
Mean operating time 88.24+7.4 85.346.6 0.9
Mean post-procedural 2.42+0.5 2.54+0.6 0.94

hospital stay
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Making LLC one of the most frequently performed surgeries
in the wotld.” Our study included 100 participants divided
into two groups of fifty in each group. The mean age of
patients in our study was 40.25 years. In our study, female
predominance was recorded in both groups. Group A had
76% and Group B had 70%. However, no significant results
were recorded in the age and sex distribution of the patients
in our study. This aligns with the study by Alam et al., where
most patients were women, with a 92:16=5.6:1 female-to-
male ratio of 37.57 yeats on average.'’ Because laparoscopic
treatments are less intrusive and influence the immune
system less than open ones. They have a lower rate of port-
site infection than open cholecystectomy. Gallstones spill
during L.C is 5-40% of instances.’

The port-site spill occurred in no patients in Group A
and 12% of patients in Group B, which is statistically
significant. In the current research, the port-site infection
was not recorded in Group A, whereas in Group B, port-site
infection was seen in about 8% of the total participants.
Our study’s port-site infection results showed a significant
P=0.04. Similar results were recorded in a study, in which
the frequency of port-site wound infection decreased
with the use of endo-glove removal of the GB during
LC, as shown by the difference between the frequency of
disease at the port site in the groups where endo glove was
used and those where it was not. Moreover, there was a
negligible correlation between age, gender, and duration
of cholelithiasis and port-site wound infection.'" In
research, postoperative wound infections were discovered
in 11 patients (4.23%), two of whom were in the end
gloves group and nine were not. For postoperative wound
infection, statistically, significant differences were discovered
between the two groups.” A wound infection at the port site,
where the GB was removed, affected 12 patients (11%).
Three patients required incision and drainage, whereas nine
patients were treated with primary dressings and antibiotics
based on culture and sensitivity." Port-site infection is mote

prevalent at the umbilical port site, according to research
by Colizza et al., and Tocchi et al.'>"

In a research conducted by Narayanswamy and Prajwal it
was discovered that utilizing an endobag during GB retrieval
reduced port-site infection compared to retrieval without
an endo bag. However, it has its drawbacks; delivering a
GB in an endobag necessitates expanding the incision of
the face layer, and the whole treatment duration rises when
utilizing an endobag,'* Endobag made collecting surgical
samples and spilt gallstones easier, reduced the risk of the
abdominal cavity and retrieval port-site contamination, and
lowered the risk of port-site wound infection.” According
to a Hajong et al., study, retrieving GB from the umbilical
port took longer than the epigastric port (4.94%1.56 vs.
3.24£1.29), which was statistically significant (P=0.001)."

197



Bharath, et al.: A comparative study on port-site infection following gall bladder retrieval using endobag and conventional method in laparoscopic cholecystectomy

In the current study, both groups show more or less the
same mean operating time (Group A — 88.2 min and
Group B — 85.3 min), which is statistically insignificant.
Furthermore, both groups show more or less the same
duration of hospital stay (Group A — 2.42 days and
Group B — 2.54 days), which is statistically insignificant.
Patients in the epigastric group experienced more port-site
pain than those in the umbilical group, even though GB
was extracted from endobags in all patients in a seties.'®

Both methods — retrieving the GB through the epigastric
port with an endobag and without one — have advantages
and disadvantages of their own. This study found that GB
removal without endobags led to higher wound infections
than when endobags were used. Most of the diseases in
our study were superficial infections treated conventionally.
All of the cases are histologically verified to be cholecystitis
instances. The difficulty of extracting the specimen and
the requirement to extend the fascial incision while using
the endobag for retrieval led to a lengthier operating time
and greater postoperative pain. A surgeon has the option
of using or not using an endobag. We believe endobag
retrieval is necessary in acute cases and for those with risk
factors for wound infections."

Limitations of the study

The study has limitations due to its small sample size of 100
patients, its single-center design, and the limited follow-up
petiod of only one month postoperatively. These factors may
impact the generalizability and validity of the study's findings.

CONCLUSION

According to the data, it was discovered that the study
group’s incidence of port-site spills and infections was
statistically lower than that of the control group. The
average length of hospital stay and the average length
of surgery was not statistically significant. Hence, using
an endobag for a GB, specimen should be considered
during LC. Due to decreased incidence of SSI and port-
site spilling, it was determined that using a retrieval bag
was preferable to direct retrieval without a bag. In acute
cases and those with risk factors for wound infections, we
believe an endobag retrieval is necessary. Using the endobag
technique to retrieve the GB after L.C is safe, inexpensive,
and straightforward. It may significantly reduce port-
site wound infection compared to not using endobags,
according to the results of our study.

ACKNOWLEDGMENT

We thank our chief, colleagues and the editors/reviewers
for their invaluable support and guidance in the successful

198

publication of this article. Their contributions were instrumental
in improving the quality and clarity of the manuscript.

REFERENCES

1. Mohamed HK, Albendary M, Wuheb AA, Ali O,
Mohammed MJ, Osman M, et al. A systematic review and
meta-analysis of bag extraction versus direct extraction for
retrieval of gallbladder after laparoscopic cholecystectomy.
Cureus. 2023;15(2):e35493.

https://doi.org/10.7759/cureus.35493

2. Taki-Eldin A and Badawy AE. Outcome of laparoscopic
cholecystectomy in patients with gallstone disease at a secondary
level care hospital. Arq Bras Cir Dig. 2018;31(1):e1347.

https://doi.org/10.1590/0102-672020180001e1347

3. Akhtar N, Kiyani ZA, Ahmed N, Sabir F, Imran MN and
Gillani 1. Comparison of port site wound infection with and
without endogloves techniques for retrieval of gallbladder after
laparoscopic cholecystectomy. Pak J Physiol. 2022;18(1):23-25.

4. RichardsC, EdwardsJ, Culver D, Emori TG, Tolson J, Gaynes R, etal.
Does using a laparoscopic approach to cholecystectomy decrease
the risk of surgical site infection? Ann Surg. 2003;237(3):358-362.

https://doi.org/10.1097/01.SLA.0000055221.50062.7A

5. Karthik S, Augustine AJ, Shibumon MM and Pai MV. Analysis
of laparoscopic port site complications: A descriptive study.
J Minim Access Surg. 2013;9(2):59-64.

https://doi.org/10.4103/0972-9941.110964

6. Taj MN, Igbal Y and Akbar Z. Frequency and prevention of
laparoscopic port site infection. J Ayub Med Coll Abbottabad.
2012;24(3-4):197-199.

7. Chopra G, Saini NS and Luther A. Comparison of gall bladder
retrieval through umbilical port and epigastric port: A randomized
comparative study. Int J Surg Sci. 2019;3(3):412-414.

https://doi.org/10.33545/surgery.2019.v3.i3g.204

8. Themes UFO. Laparoscopic cholecystectomy, Intraoperative
Cholangiography, and common bile duct exploration. Basicmedical
Key 2016. Available from: https://basicmedicalkey.com/
laparoscopic-cholecystectomy-intraoperative-cholangiography-
and-common-bile-duct-exploration/ [Last accessed on 2023 Apr 01].

9. Sheffield KM, Ramos KE, Djukom CD, Jimenez CJ,
Mileski WJ, Kimbrough TD, et al. Implementation of a critical
pathway for complicated gallstone disease: Translation of
population-based data into clinical practice. J Am Coll Surg.
2011;212(5):835-843.
https://doi.org/10.1016/j.jamcollsurg.2010.12.047

10. Alam MR, Nuruzzaman M, Begum M, Alim MA,
Rahman MM, Karim MR, et al. The frequency of port-site
infection in laparoscopic cholecystectomies. Med Today.
2021;33(1):22-26.
https://doi.org/10.3329/medtoday.v33i01.52153

11. Rehman HU, Siddiga M, Munam AU and Khan S. Frequency
of port site wound infection after Gall Bladder removal with or
without retrieval bag in Laparoscopic Cholecystectomy. J Pak
Med Assoc. 2020;70(9):1533-1537.

https://doi.org/10.5455/JPMA.300311

12. Colizza S, Rossi S, Picardi B, Carnuccio P, Pollicita S, Rodio F, et al.
Surgicalinfections afterlaparoscopic cholecystectomy: Ceftriaxone
vs ceftazidime antibiotic prophylaxis. A prospective study. Chir
Ital. 2004;56(3):397-402.

13. Tocchi A, Lepre L, Costa G, Liotta G, Mazzoni G and
Maggiolini F. The need for antibiotic prophylaxis in elective
laparoscopic cholecystectomy: A prospective randomized study.

Asian Journal of Medical Sciences | Jul 2023 | Vol 14 | Issue 7



Bharath, et al.: A comparative study on port-site infection following gall bladder retrieval using endobag and conventional method in laparoscopic cholecystectomy

Arch Surg. 2000;13(1):67-70; discussion 70. cholecystectomy. Int J Med Res Health Sci. 2017;6(6):132-137.
https://doi.org/10.1001/archsurg.135.1.67 16. Hajong R, Dhal MR, Natung T, Khongwar D, Jyoti AB and
14. Narayanswamy T and Prajwal RK. Is endobag effective Newme K. A comparative study of postoperative port-site pain
preventing port site infections in laparoscopic cholecystectomy: after gallbladder retrieval from umbilical versus epigastric ports
Our experience. Int J Surg Sci. 2019;3(4):316-318. in laparoscopic cholecystectomy. J Family Med Prim Care.
https://doi.org/10.33545/surgery.2019.v3.i4f.259 2019;8(5):1617-1620.
15. Al-Naser MK. Port site infections after laparoscopic https://doi.org/10.4103/jfmpc.jfmpc_172_19

Authors’ Contributions:

JBR- Protocol review, review manuscript; RM- Study design, review manuscript; MKP- Manuscript preparation, performed the procedure; GKC- Literature
review, data collection, data analysis; SP- Editing manuscript.

Work attributed to:
Department of General Surgery, Government Rajaji Medical College and Hospital, Madurai, India.

ORCID ID:

Dr. Jemin Bharath R- " https://orcid.org/0009-0002-9001-8839
Dr. Renganathan M- " https://orcid.org/0009-0000-2550-7762
Dr. Mukesh Kumar P- " http://orcid.org/0009-0005-2711-9188
Dr. Ganesh Kumar C- " https://orcid.org/0009-0008-9458-5367
Dr. Sathyaraj P- * https://orcid.org/0009-0007-9842-3149

Source of Support: Nil, Conflicts of Interest: None declared.

Asian Journal of Medical Sciences | Jul 2023 | Vol 14 | Issue 7 199



