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Abstract: Background: Laparoscopic cholecystectomy is the current gold standard for managing acute
cholecystitis and symptomatic gallstone disease, offering faster recovery, shorter hospital stay, and reduced
wound morbidity compared to open surgery. Ultrasound is the preferred diagnostic tool for gallstones and
biliary dilation, with gallbladder wall thickening frequently noted as a hallmark of acute cholecystitis. Increased
wall thickness has been linked to intraoperative difficulties such as hemorrhage, biliary or adjacent organ
injury, prolonged dissection time, conversion to open surgery, and extended postoperative recovery.
Objective: To evaluate the relationship between gallbladder wall thickness and intraoperative as well as
postoperative complications. Materials and Methods: Patients diagnosed with acute cholecystitis by ultrasound
and undergoing laparoscopic cholecystectomy at a tertiary care center in South India over 18 months were
included. Intraoperative complications (major hemorrhage, biliary or structural injury, prolonged dissection
time, conversion to open surgery) and postoperative outcomes (surgical site infection, hospital stay duration)
were analyzed in relation to preoperative gallbladder wall thickness. Results: Complication rates were higher in
patients with moderately (4—5 mm, 33.4%) and severely (5-6 mm, 53.9%) thickened gallbladder walls
compared to mildly thickened (3—4 mm, 30.0%) walls. Postoperative hospital stay was also significantly longer
in the moderate and severe groups. Conclusion: Greater gallbladder wall thickness correlates with increased
intra- and postoperative complications, higher conversion rates to open surgery, and longer hospital stays.
Keywords: Laparoscopic cholecystectomy, Gall bladder wall thickness, Ultrasound, Cholecystitis.

Introduction haemorrhage, prolonged gallbladder
dissection time, injury to biliary or
surrounding structures, conversion to open
cholecystectomy, and increased postoperative
hospital stay and surgical site infection.
Recently, gallbladder wall thickening has
been proposed as a valuable preoperative
predictor of difficult laparoscopic
cholecystectomy.  This  highlights  the
importance of evaluating gallbladder wall
thickness when assessing operative risk.

Elective  laparoscopic  cholecystectomy is
currently the gold standard for the management of
acute cholecystitis and symptomatic gallstone
disease, having largely replaced open
cholecystectomy. Patients undergoing
laparoscopic cholecystectomy experience faster
recovery, shorter postoperative hospital stays, and
reduced wound-related morbidity. Abdominal
ultrasonography has become the imaging
modality of choice for the diagnosis of gallstones
and is also useful in identifying associated biliary
dilatation. Gallbladder wall thickening is a
frequent sonological finding and is considered a
hallmark feature of acute cholecystitis.

Elective laparoscopic cholecystectomy
remains the definitive management for
symptomatic gallstone disease [1].
Gallbladder wall thickness serves as an
important indicator of cholecystitis in patients
presenting with gallstone-related symptoms
[2]. The normal gallbladder wall measures
less than 3 mm on ultrasonography [3], and

Gallbladder wall thickness on ultrasound has
been observed to correlate with several
intraoperative  challenges, including major
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ultrasonographic measurement has been shown to
be accurate to within 1 mm in 93% of patients
[4]. A gallbladder wall thickness exceeding 3 mm
is suggestive of cholecystitis [5-7]. Although wall
thickening may also occur in other conditions
such as gallbladder carcinoma and
adenomyomatosis, in those pathologies, the wall
alteration forms part of the underlying disease
process [8-9].

Predicting conversion to open surgery and
identifying potential intraoperative complications
are crucial aspects in the management of
gallstone disease [10]. Gallbladder wall thickness
is one of the key parameters in determining the
complexity of surgery and planning the operative
approach. The aim of the present study was to
evaluate the impact of gallbladder wall thickness
on the outcomes of laparoscopic cholecystectomy
for gallstone disease and to establish its
significance as an important preoperative marker
for predicting intraoperative and postoperative
complications, conversion to open surgery,
operative duration, and postoperative length of
stay.

Material and Methods

Patients admitted to a tertiary care centre in South
India with a diagnosis of acute cholecystitis on
ultrasound and who underwent laparoscopic
cholecystectomy over an 18-month period were
included in the study, Surgery was performed by
single surgeon with more than 10 year
experience. Intraoperative complications such as
major haemorrhage, biliary injury, bile leak,
prolonged gallbladder dissection time, and
conversion to open cholecystectomy, as well as
postoperative complications such as surgical site
infection and duration of postoperative hospital
stay, were assessed and analysed in relation to
preoperative gallbladder wall thickness.

Inclusion criteria:

e Female patients aged 18 to 65 years

e (Cases diagnosed with acute cholecystitis on
ultrasound abdomen

e Patients undergoing
cholecystectomy

laparoscopic

Exclusion criteria:

e Male patients
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e Patients in whom gallbladder wall
thickness could not be measured

e Patients with choledocholithiasis or
gallbladder malignancy

Results

In this study, 88 female patients who
underwent laparoscopic cholecystectomy were
included. Of these, 10 patients (11.4%) were
between 21-30 years of age, 36 patients
(40.9%) were 31-40 years, 22 patients
(25.0%) were 41-50 years, and 10 patients
each (11.4%) were 51-60 years and >61 years
of age. Preoperative gallbladder wall
thickness measurements showed that 26
patients (29.5%) had a wall thickness of 3—4
mm, 42 patients (47.7%) had a thickness of 4—
5 mm, and 20 patients (22.7%) had a
thickness of 5-6 mm. among patients with a
preoperative gallbladder wall thickness of 5—6
mm, 8 patients (30.8%) experienced bile
leakage. In those with a wall thickness of 4-5
mm, 12 patients (28.6%) had bile leakage,
while 6 patients (30.0%) with a wall thickness
of 3—4 mm also developed bile leakage.

Table-1: Association of Rate of Conversion
Laparoscopic cholecystectomy to open
cholecystectomy and Preoperative GB wall
thickness

PREOPERATIVEGB WALL THICKNESS

=
=}
5
§ 43;1:31 5411:31 65n::)n Total
S
24 42 20 86
NO | 233% | 48.8% | 27.9% | 100%
100.0 % | 100.0 % | 923 % | 97.7%
0 0 2 2
YES | 00 00 | 100% | 100%
0.0 00 | 77% | 23%
24 42 22 88
Total | 227% | 47.7% | 29.5% | 100%
100.0 % | 100.0% | 100% | 100%

patients

If GB wall thickness S5to 6mm, 4(7.7%)
had conversion of laparoscopic

cholecystectomy to open cholecystectomy
(Table-1).
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Table-2: Relationship between preoperative gallbladder (GB) wall thickness and the occurrence of
surgical site infection (SSI) on postoperative days 3, 7, and 30

PREOPERATIVEGB WALL THICKNESS

SSI Day 37 30 3 to 4mm 4 to Smm 5 to 6mm Total
26 42 20 88
NO 29.5% 47.7 % 22.7% 100.0 %
100.0% 100.0 % 100.0% 100.0%
26 42 20 88
Total 29.5% 47.7% 22.7% 100.0%
100.0% 100.0% 100.0% 100.0%

In this study, none of the patients in any GB wall
thickness category developed SSI at any of the
assessed postoperative time points (day 3, day 7,
or day 30). All 88 patients (100%) were free of
SSI during follow-up (Table-2).

For patients with a GB wall thickness of 3—4 mm

lower at 44.7 minutes , Patients with a GB
wall thickness of 5-6 mm (n = 20) had the
highest mean dissection time, averaging 55.5
minutes Overall study suggests that
increasing GB wall thickness tends to be
associated with longer GB dissection times,
particularly in patients with a wall thickness

(n = 26), the mean dissection time was 50.0 of 5-6 mm, indicating greater operative
minutes , in the 4-5 mm thickness group (n = 42), difficulty with thicker gallbladder walls
the mean dissection time was comparatively (Table-3).
Table-3: Association between preoperative gallbladder (GB) wall thickness and GB dissection time (in
minutes).
GB . . . .
. Number | Mean SD Minimum | Maximum | Median
thickness
GB *Inter-
dissection 3to 4 mm 26 50.0 | 1.2402 40 120 45 group
P-value
Time 4 to 5 mm 42 447 | 1.2228 45 90 90 <0.0001
(mins) | 5 (66 mm 20 555 | 1.5270 50 60 55
*p-value < 0.05 was considered statistically significant.

The mean gallbladder dissection time differed
significantly across preoperative gallbladder wall
thickness categories (3—4 mm, 4-5 mm, and 5-6

statistically significant inter-group difference
(P < 0.0001), with longer dissection times
observed in patients with thicker gallbladder

mm). One-way ANOVA demonstrated a walls.
Table-4: Relationship between preoperative gallbladder (GB) wall thickness and the duration of
hospital stay.
GB.thlckness Number | Mean SD Minimum | Maximum | Median
in mm

Duration 3to4 26 3.7 1.8233 2.0 5.0 3.0 *Inter-

. group
Hospital 4t05 42 4.8 1.7498 3.0 6.0 4.0 P-value

i <0.05
Stay time 5106 20 5.5 | 1.4500 6.0 9.0 6.0
(in days)
*p-value < 0.05 was considered statistically significant.
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Patients with a GB wall thickness of 3—4 mm (n =
26) had a mean hospital stay of 3.7 days, In the
4-5 mm group (n = 42), the mean duration of
hospital stay increased to 4.8 days , Patients with
the thickest GB walls (5-6 mm) (n = 20)
experienced the longest hospital stay, with a
mean duration of 5.5 days . Overall, the table
demonstrates a progressive increase in the
duration of hospital stay with increasing
preoperative GB wall thickness, suggesting that
thicker gallbladder walls are associated with more
complex postoperative recovery and prolonged
hospitalization (Table-4).

Discussion

Laparoscopic cholecystectomy remains one of the
most commonly performed minimally invasive
surgeries worldwide. Although the majority of
procedures are completed without difficulty,
complications and the need for conversion to
open surgery still occur. Identifying predictive
factors for these outcomes is essential for
improving surgeon preparedness and optimizing
patient counselling.

In the present study, only female patients were
included. Literature reports have shown a female
predominance in gallbladder disease, with
female-to-male ratios as high as 4.36:1, whereas a
study conducted in Mysuru, Karnataka reported a
more modest ratio of 1.6:1 [11, 12]. Several
predictors of difficult laparoscopic
cholecystectomy have been described, including
male sex, advanced age, acute cholecystitis, and
longer duration of symptoms prior to surgery.
However, relatively few studies have emphasized
gallbladder wall thickness as a significant
preoperative predictor of operative difficulty.

There is currently no universal consensus on what
constitutes a thickened gallbladder wall. For the
purposes of this study, we defined a normal
thickness as < 3 mm. Our analysis demonstrated
that increased gallbladder wall thickness was
strongly associated with a higher risk of
intraoperative and postoperative complications,
prolonged postoperative hospital stay, and an
increased likelihood of conversion to an open
cholecystectomy. The conversion rate in our
study was 2.3%, which is slightly lower than the
4.63% reported in the literature. The most
common reason for conversion was a frozen
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Calot’s triangle caused by dense inflammatory
adhesions secondary to acute cholecystitis or
gallbladder empyema, which prevented safe
dissection.

Intraoperative complications in our case series
included major hemorrhage (6.8%), bile leak
(29.5%), and a mean gallbladder dissection
time of 68.06 minutes. Overall, the incidence
of intraoperative complications was 40.9%.
Postoperative recovery also correlated with
gallbladder wall thickness: patients with
mildly thickened walls had the shortest
hospital stay (3.7 + 1.823 days), whereas those
with markedly thickened walls had the longest
(6 = 1.45 days).

This study has certain limitations. In
emergency cases, ultrasonography  was
performed during the same admission, while
many elective cases had imaging done months
earlier. This discrepancy may have resulted in
unrecorded changes in gallbladder wall
thickness between imaging and surgery.
Additionally, ultrasonography is inherently
subjective, and its accuracy depends on the
radiologist’s  expertise.  Variability  in
measurements may also occur because
different regions of the gallbladder can exhibit
different wall thicknesses [13-15].

Although some may argue that delaying
surgery in an acute setting allows
inflammation to subside, our findings suggest
that previous severe inflammation may still
predispose to adverse outcomes despite
delayed intervention. In our study, most
patients undergoing emergency surgery
presented within 48 hours of symptom onset,
suggesting that early severe inflammation may
play a more significant role than timing alone.

Conclusion

An increase in gallbladder wall thickness is
associated with a higher risk of complications,
a greater likelihood of conversion to open
surgery, and a longer postoperative hospital
stay. Patients with thicker gallbladder walls
consistently demonstrated prolonged
hospitalization following surgery. This finding
is highly relevant for preoperative patient
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counseling, as patients frequently inquire about
their expected duration of stay.

Ultrasonography, being a subjective imaging
modality, requires the expertise of an experienced
sonologist to ensure accurate measurement of

wall
thickness

thickness. When the gallbladder wall
exceeds 3 mm, the rates of
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complications and conversions are
significantly elevated. This information is
essential for managing patient expectations,

enhancing  surgeon  preparedness, and
facilitating more effective preoperative
discussions, including obtaining informed
consent.
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