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ABSTRACT

Background: Gallbladder retrieval is the final step of laparoscopic
cholecystectomy and may influence postoperative outcomes such as pain,
wound infection, incisional hernia, bleeding, and ease of extraction. The optimal
retrieval port remains controversial, with both epigastric and umbilical ports
commonly used in clinical practice. The objective is to compare the outcomes
of gallbladder retrieval through the epigastric and umbilical ports during
laparoscopic cholecystectomy in terms of ease of retrieval, retrieval time,
postoperative pain, port-site bleeding, wound infection, and incisional hernia.
Materials and Methods: A prospective comparative study was conducted
among 60 patients undergoing elective laparoscopic cholecystectomy. Patients
were divided into two equal groups according to the retrieval port used:
Epigastric Port (n=30) and Umbilical Port (n=30). Outcomes assessed included
ease of retrieval, retrieval time, postoperative pain using the Visual Analogue
Scale (VAS), port-site infection, bleeding, incisional hernia, gallbladder
rupture, and stone spillage. Statistical analysis was performed using the Chi-
square test, Fisher's exact test, and independent samples t-test. Results:
Gallbladder retrieval was rated as easy in 80% of patients in the epigastric group
compared with 66.7% in the umbilical group, although the difference was not
statistically significant (p=0.31). The mean retrieval time was significantly
shorter in the epigastric group (6.8+£1.9 minutes) than in the umbilical group
(8.1+2.3 minutes; p=0.02). Postoperative pain at 6 hours and 24 hours was
significantly lower in the umbilical group (VAS 4.8+1.0 and 3.8+1.0,
respectively) compared with the epigastric group (VAS 5.9+2.1 and 4.9+1.1;
p=0.001 for both). Cosmetic satisfaction was significantly higher in the
umbilical group (4.4£0.7 vs. 3.6+0.9; p=0.001). Gallbladder rupture and stone
spillage occurred only in the epigastric group (6.7% each), though these
differences were not statistically significant. Rates of port-site infection,
bleeding, and incisional hernia were comparable between groups. Conclusion:
Both epigastric and umbilical ports are safe and effective options for gallbladder
retrieval during laparoscopic cholecystectomy. The epigastric port offers faster
retrieval and greater technical ease, whereas the umbilical port is associated with
significantly lower postoperative pain, superior cosmetic satisfaction, and a
trend toward fewer retrieval-related complications. Port selection should be
individualized according to surgeon preference, patient characteristics, and
operative findings.

INTRODUCTION

Laparoscopic cholecystectomy (LC) is the gold-
standard treatment for symptomatic gallstone disease

and is one of the most commonly performed surgical
procedures worldwide. Compared with open
cholecystectomy, LC offers several advantages,
including reduced postoperative pain, shorter
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hospital stay, earlier return to normal activities, and
improved cosmetic outcomes.*2  Although the
procedure has become highly standardized, certain
technical aspects continue to vary among surgeons,
particularly the choice of port used for gallbladder
retrieval following completion of dissection.!
Gallbladder retrieval is the final step of LC and may
significantly influence postoperative outcomes.
Inappropriate extraction techniques can lead to bile
spillage, port-site infection, postoperative pain,
wound complications, incisional hernia, and
increased operative time.*% The gallbladder is
commonly retrieved through either the umbilical or
epigastric port, each having distinct advantages and
limitations. Umbilical retrieval is often favoured
because the scar is concealed within the umbilicus
and the incision can be easily extended when
required. However, concerns have been raised
regarding higher rates of surgical site infection and
incisional hernia due to the anatomical weakness and
bacterial colonisation of the umbilical region.[®”
Conversely, retrieval through the epigastric port
allows controlled extraction under direct vision and
may reduce wound contamination and hernia
formation. Nevertheless, manipulation of the rectus
muscle and fascia may result in increased
postoperative pain and less favourable cosmetic
outcomes.®9 Several randomized controlled trials
and comparative studies have investigated the
relative merits of these two retrieval sites, but the
findings remain inconsistent. While some studies
have demonstrated lower postoperative pain with
umbilical retrieval, others have reported reduced
infection rates, shorter retrieval time, and lower
hernia incidence with epigastric retrieval.[:0-15]
Recent systematic reviews and meta-analyses have
similarly failed to establish a clear superiority of
either approach.[26-18]

Given the conflicting evidence and the absence of
universally accepted guidelines, further comparative
evaluation is warranted. Therefore, the present study
was undertaken to compare gallbladder retrieval
through the epigastric and umbilical ports during
laparoscopic cholecystectomy with respect to ease of
retrieval, postoperative pain, wound infection, port-
site bleeding, and incisional hernia.

MATERIALS AND METHODS

Study Design and Setting: This prospective
comparative observational study was conducted in
the Department of General Surgery, Teerthanker
Mahaveer Medical College and Research Centre,
Moradabad, Uttar Pradesh, India, after obtaining
approval from the Institutional Ethics Committee.
Study Population: A total of 60 patients diagnosed
with symptomatic cholelithiasis and scheduled for
elective laparoscopic cholecystectomy were enrolled
in the study. Written informed consent was obtained
from all participants prior to surgery.

Inclusion and Exclusion Criteria

Patients aged >18 years with symptomatic gallstone
disease undergoing elective laparoscopic
cholecystectomy were included. Patients with acute
cholecystitis, gallbladder malignancy, previous upper
abdominal surgery, bleeding disorders, pregnancy, or
conversion to open cholecystectomy were excluded
from the study.

Group Allocation: Participants were divided into
two groups according to the gallbladder retrieval port
used. Group E comprised 30 patients who underwent
gallbladder retrieval through the epigastric port,
while Group U included 30 patients in whom
retrieval was performed through the umbilical port.
Surgical Procedure: All patients underwent
standard four-port laparoscopic cholecystectomy
under general anaesthesia. Following complete
dissection of the gallbladder from the liver bed,
specimen retrieval was performed through the
designated port. Standard perioperative antibiotic
prophylaxis and postoperative care protocols were
followed for all patients.

Data Collection

Data were collected using a predesigned structured
proforma. Demographic and clinical characteristics
were recorded  preoperatively.  Intraoperative
variables included ease of gallbladder retrieval,
retrieval time, gallbladder rupture, stone spillage, and
port-site bleeding. Postoperative outcomes assessed
included pain using the Visual Analogue Scale
(VAS), wound infection, and incisional hernia during
follow-up. Patients were monitored during hospital
stay and at subsequent outpatient visits for evaluation
of postoperative complications.

Outcome Measures

The outcomes assessed included ease of gallbladder
retrieval, retrieval time, postoperative pain measured
using the Visual Analogue Scale (VAS) at 6 hours
and 24 hours, port-site bleeding, wound infection,
gallbladder rupture during retrieval, stone spillage,
cosmetic satisfaction, and incidence of incisional
hernia during follow-up.

Statistical Analysis

Data were entered into Microsoft Excel and analysed
using SPSS software version 26 (IBM Corp.,
Armonk, NY, USA). Categorical variables were
expressed as frequencies and percentages and
analysed using the Chi-square test or Fisher's exact
test, as appropriate. Continuous variables were
expressed as mean * standard deviation (SD) and
compared using the independent samples t-test. A p-
value of <0.05 was considered statistically
significant.

RESULTS

The baseline demographic characteristics, including
age, gender distribution, and comorbidities, were
comparable between the epigastric and umbilical
groups. [Figure 1] indicating adequate homogeneity
of the study population.
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Table 1: Comparison of Outcomes Between Epigastric and Umbilical Groups

Outcome Parameter Epigastric (n=30) Umbilical (n=30) p-value
Ease of Access (Easy %) 24 (80%) 20 (66.7%) 0.31
Retrieval Time (minutes, Mean + SD) 68+19 81+23 0.02*
Post-operative Pain (VAS 6 hrs, Mean + SD) 59+21 48+1.0 0.001*
Post-operative Pain (VAS 24 hrs, Mean + SD) 49+1.1 38+1.0 0.001*
Port-Site Infection 4 (13.3%) 1(3.3%) 0.35
Incisional Hernia 1(3.3%) 0 (0%) 1.00
Port-Site Bleeding 2 (6.7%) 1 (3.3%) 1.00
Stone Spillage 2 (6.7%) 0 (0%) 0.49
GB Rupture During Retrieval 2 (6.7%) 0 (0%) 0.49
Port-Site Pain 5 (16.7%) 1(3.3%) 0.19
Cosmetic Satisfaction (Mean + SD) 36+09 44+0.7 0.001*

Gallbladder; SD = Standard Deviation.
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Figure 1: Comparison of Baseline Demographic
Characteristics, Comorbidities, and Ease of
Gallbladder Retrieval Between the Epigastric and
Umbilical Port Groups

With respect to the primary study objective,
gallbladder retrieval was assessed as easy in 80.0%
of patients in the epigastric group compared with
66.7% in the umbilical group; however, the
difference was not statistically significant (p=0.31).
[Table 1, Figure 1] Retrieval time was significantly
shorter in the epigastric group (6.8+1.9 minutes) than
in the umbilical group (8.1£2.3 minutes; p=0.02),
indicating greater procedural efficiency with the
epigastric approach.

Postoperative pain scores were significantly lower in
the umbilical group at both 6 hours (4.8+1.0 vs.
5.9+2.1; p=0.001) and 24 hours (3.8£1.0 vs. 4.9+1.1;
p=0.001) compared with the epigastric group.
Cosmetic satisfaction was also significantly higher
among patients undergoing umbilical retrieval
(4.4£0.7 vs. 3.6+0.9; p=0.001).

Regarding postoperative complications, port-site
infection (13.3% vs. 3.3%), port-site bleeding (6.7%
vs. 3.3%), incisional hernia (3.3% vs. 0%), port-site
pain (16.7% vs. 3.3%), stone spillage (6.7% vs. 0%),
and gallbladder rupture during retrieval (6.7% vs.
0%) were numerically more frequent in the epigastric
group. However, none of these differences reached
statistical significance (all p>0.05). Overall, the
epigastric approach offered faster retrieval, whereas
the umbilical approach was associated with
significantly lower postoperative pain and better
cosmetic satisfaction, with comparable complication
rates between the two techniques.

*Statistically significant (p<0.05). Data are presented as n (%) or mean £ SD. VAS = Visual Analogue Scale; GB =

DISCUSSION

The present prospective comparative study evaluated
gallbladder retrieval through the epigastric versus
umbilical port in patients undergoing elective
laparoscopic  cholecystectomy.  The  findings
demonstrate that while both approaches are safe and
feasible, each carries distinct advantages: the
epigastric port affords greater speed and technical
ease of extraction, whereas the umbilical port is
associated with significantly lower postoperative
pain and superior cosmetic satisfaction.

The finding of significantly shorter retrieval time
with the epigastric approach (6.8+1.9 vs. 8.1+2.3
minutes; p=0.02) is consistent with several previous
reports. The anatomically direct trajectory from the
subhepatic space to the epigastric port may facilitate
more straightforward extraction of the specimen,
avoiding the acute angulation frequently encountered
at the umbilical port.'® Additionally, the firmer
fascial support at the epigastric site permits better
gripping and more controlled traction during
retrieval.l'¥ Sundbom and Gustavsson similarly
reported that the epigastric approach reduced
operative time and facilitated specimen extraction,
particularly for larger or thickened gallbladders.[*®!
In the present study, retrieval was rated as easy in
80% of the epigastric group versus 66.7% of the
umbilical group, a clinically meaningful but
statistically non-significant difference (p=0.31). This
trend favouring the epigastric approach may reflect
the direct visual line of sight between the gallbladder
fossa and the epigastric trocar site. Comparable non-
significant trends were noted by Kandil et al., who
attributed greater technical ease at the epigastric port
to its proximity to the operative field and the more
favourable angle for specimen extraction.*4!
Postoperative pain was significantly lower in the
umbilical group at both 6 hours (VAS 4.8£1.0 vs.
5.9+2.1; p=0.001) and 24 hours (VAS 3.8+£1.0 vs.
4.9+1.1; p=0.001). This finding aligns with several
prior studies and may be explained by the anatomical
differences between the two sites. The epigastric port
traverses the linea alba and the anterior rectus sheath
structures that are richly innervated and subject to
greater musculofascial trauma during specimen
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extraction.[®l Furthermore, somatic afferent fibres
are more densely distributed in the epigastric region
than in the umbilical area, where the relatively sparse
visceral innervation of the umbilical ring contributes
to diminished pain perception.[*®1 Consistent with
these observations, Arici et al. demonstrated
significantly lower postoperative pain scores with
umbilical retrieval at both early and late time points
in a randomized controlled trial.[*6]

Cosmetic satisfaction was significantly higher in the
umbilical group (4.4+0.7 vs. 3.6+0.9; p=0.001),
consistent with the well-established principle that
incisions concealed within the umbilical fold are less
perceptible and therefore more aesthetically
acceptable to patients.'”l This consideration may be
especially relevant for younger patients and those
with specific cosmetic concerns, and warrants
inclusion in preoperative counselling.

Port-site infection rates were numerically higher in
the epigastric group (13.3% vs. 3.3%; p=0.35),
though this difference did not attain statistical
significance, most likely owing to the limited sample
size. Contrary to the widely held assumption that the
umbilical region carries an intrinsically higher
infection risk due to microbial colonisation and
moisture retention,®"! our data did not corroborate
this pattern. This may reflect the uniform
administration of perioperative antibiotic prophylaxis
and meticulous port-site care in both groups.
Nonetheless, the numerical trend in the epigastric
group warrants verification in larger powered trials.
Gallbladder rupture during retrieval and stone
spillage each occurred in 6.7% of patients in the
epigastric group and in none of the patients in the
umbilical group, differences that were not
statistically significant (p=0.49 for both). The
angulated extraction trajectory through the epigastric
port may predispose to inadvertent tearing of the
gallbladder wall, particularly when it is inflamed,
distended, or friable.[*8! Stone spillage is a clinically
significant intraoperative event that has been
associated with delayed port-site abscess, intra-
abdominal  collections, and, rarely, fistula
formation.*] While the numerical difference in our
study favours the umbilical approach, the small
sample size precludes definitive conclusions.
Incisional hernia occurred in one patient in the
epigastric group (3.3%) and in none in the umbilical
group, a difference that was not statistically
significant (p=1.00). The wider fascial defect
necessitated at the epigastric port for specimen
retrieval, combined with the mechanical stresses
imposed on the linea alba, may predispose to hernia
development.?%l However, the relatively short
follow-up duration in the present study likely
underestimates the true hernia incidence, as port-site
hernias frequently manifest months to years
following surgery.?4

These results are broadly concordant with the
findings of recent systematic reviews and meta-
analyses. Tzovaras et al. conducted a randomized
controlled trial comparing the two retrieval sites and

found no statistically significant differences in
infection, hernia, or overall complication rates, while
noting consistently lower postoperative pain with
umbilical extraction.'®l A systematic review by
Gurusamy et al. similarly concluded that neither
approach was superior across all outcome domains
and advocated for individualized port selection based
on clinical context and patient-specific factors.[*"]
Several limitations of the present study merit
acknowledgment. First, the relatively small sample
size (n=60) limits statistical power for detecting
clinically meaningful differences in low-frequency
outcomes such as incisional hernia and stone spillage.
Second, the non-randomized allocation of retrieval
ports introduces the potential for selection bias, as
surgeons may have preferentially used the epigastric
route in technically challenging cases. Third, the
absence of a standardized gallbladder size or weight
measurement precludes adjustment for specimen
size, which may independently influence retrieval
time and difficulty. Fourth, the limited follow-up
duration may have resulted in underestimation of
delayed complications, including port-site hernia and
abscess. Future prospective randomized controlled
trials with larger sample sizes, standardized outcome
measures, and longer follow-up durations are needed
to establish definitive comparative evidence and
inform clinical guidelines.

CONCLUSION

Both the epigastric and umbilical ports represent safe
and effective options for gallbladder retrieval in
laparoscopic  cholecystectomy. The epigastric
approach offers a significantly shorter retrieval time
and a trend toward greater technical ease of
extraction, making it particularly suitable when rapid
specimen removal or enhanced visual control is
required. In contrast, the umbilical approach is
associated with significantly lower postoperative
pain at both 6 and 24 hours, superior cosmetic
satisfaction, and a numerical trend toward fewer
retrieval-related complications, including gallbladder
rupture, stone spillage, and port-site infection.

These findings support an individualized approach to
port selection for gallbladder retrieval, taking into
account patient-specific factors such as body habitus,
gallbladder morphology, cosmetic preference, and
anticipated difficulty of extraction, alongside the
surgeon's experience and operative findings.
Proficiency in both retrieval techniques should be
encouraged to optimize patient outcomes. Larger
prospective randomized controlled trials with
standardized outcome measures and extended
follow-up are warranted to establish evidence-based
guidelines for retrieval port selection in laparoscopic
cholecystectomy.

Ethical Approval

This study was approved by the Institutional Ethics
Committee of Teerthanker Mahaveer Medical
College and Research Centre, Moradabad, Uttar
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India. Written informed consent was

obtained from all participants.
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