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INTRODUCTION

ABSTRACT

Background: This study compares early laparoscopic cholecystectomy (ELC) and
delayed laparoscopic cholecystectomy (DLC) in patients with acute calculous
cholecystitis to determine the optimal timing for surgery. The study aims to as-
sess the outcomes, complications, and safety of both approaches.

Methods: A prospective, comparative study was conducted on 94 patients diag-
nosed with acute calculous cholecystitis. Patients were randomized into two
groups: ELC (Group E), performed within 72 hours of symptom onset, and DLC
(Group D), performed 6-12 weeks after initial conservative management. Data
on demographic characteristics, clinical features, intraoperative findings, and
postoperative outcomes were collected and analyzed. Statistical analysis was
conducted using SPSS software, with significance set at p <0.05.

Results: ELC was associated with a shorter total hospital stay and reduced com-
plications compared to DLC. However, the Group D showed a higher rate of con-
version to open cholecystectomy and longer operative time. Both groups had
similar rates of bile duct injuries and postoperative infections. No significant dif-
ference was observed in mortality between the two groups.

Conclusion: ELC is a safe and effective approach for acute calculous cholecysti-
tis, offering benefits in reduced hospital stay and complications. DLC, while fea-
sible, may lead to increased operative challenges and longer recovery times.

Keywords: Laparoscopic Cholecystectomy, Calculous Cholecystitis, Acute, Com-
plications

its minimally invasive nature, reduced postoperative
pain, shorter hospital stays, and quicker return to normal

Laparoscopic cholecystectomy (LC) has become the
gold standard for the surgical treatment of symptomatic
gallstone disease, including acute calculus cholecystitis
(ACC).[1] ACC, an inflammatory condition of the
gallbladder caused by obstructive gallstones, is a com-
mon presentation in emergency surgical practice. The
management of ACC has evolved significantly over the
years, with LC replacing open cholecystectomy due to

activities.[2] However, the optimal timing of LC in ACC
cases remains a subject of debate. Traditionally, delayed
laparoscopic cholecystectomy (DLC) after an interval of
several weeks has been preferred to allow the inflamma-
tion to subside, theoretically reducing the risk of compli-
cations.[3] On the other hand, early laparoscopic chole-
cystectomy (ELC) performed within 72 hours of symp-
tom onset has been advocated to prevent recurrent
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symptoms and complications, such as gallbladder em-
pyema or perforation, during the waiting period.[4]

The problem lies in the lack of consensus on whether
ELC or DLC offers better outcomes in terms of safety,
efficacy, and overall patient satisfaction. While some
studies suggest that ELC reduces hospital stay and
overall morbidity, others argue that it may increase the
risk of intraoperative difficulties and conversion to open
surgery.[5] Furthermore, there is a concern that delaying
the surgery could lead to recurrent biliary events, pro-
longed hospitalizations, and increased healthcare
costs.[6] This ongoing controversy necessitates further
investigation to provide clearer guidelines for the man-
agement of ACC.

Our study was conducted to address this gap in
knowledge by directly comparing the outcomes of early
versus delayed laparoscopic cholecystectomy in patients
with acute calculus cholecystitis. We aimed to evaluate
the safety, efficacy, and overall outcomes of both ap-
proaches, focusing on the incidence of intraoperative
and postoperative complications, conversion rates, hos-
pital stay duration, and patient satisfaction. By doing so,
we sought to provide evidence-based recommendations
to guide clinical practice, ultimately improving patient
care in ACC cases.

The primary aim of this study was to compare the out-
comes of early and delayed laparoscopic cholecystecto-
my in patients diagnosed with acute calculus cholecysti-
tis. The specific objectives were to assess and compare
the incidence of intraoperative complications between
early and delayed LC; to evaluate the postoperative out-
comes, including complications, hospital stay duration,
and recovery time; to determine the rate of conversion
to open surgery in both early and delayed LC groups;
and to analyze patient satisfaction and overall outcomes
in the context of the timing of surgery.

By achieving these objectives, this study aimed to clarify
the optimal timing of laparoscopic cholecystectomy in
acute calculus cholecystitis, thus contributing to the on-
going debate and enhancing the quality of care provided
to patients.

MATERIALS AND METHODS

Study Design and Setting: This prospective randomized
interventional study was conducted in the Department of
Surgery at Surat Municipal Institute of Medical Education
& Research during the year 2023. The study was ap-
proved by the institutional ethics committee, and all pa-
tients provided written informed consent for participa-
tion, laparoscopic cholecystectomy (LC), and potential
conversion to open surgery.

Inclusion Criteria: The study included patients aged 18
to 60 years diagnosed with acute calculus cholecystitis,
presenting with right upper abdominal pain, fever
>98.6°F, and a total leukocyte count (TLC) >10,000/uL.
Ultrasound findings indicative of acute cholecystitis,
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such as gallstones, thickened and edematous gallbladder
(GB) wall, and pericholecystic fluid, were considered di-
agnostic. Only patients with American Society of Anes-
thesiologists (ASA) physical status | and Il were includ-
ed.

Exclusion Criteria: Patients were excluded if they had
simple biliary colic, obstructive jaundice, choledocho-
lithiasis, gallstone-induced acute pancreatitis, post-
endoscopic retrograde cholangiopancreatography, previ-
ous biliary tract or abdominal surgery, biliary peritonitis,
decompensated liver cirrhosis, intra-abdominal abscess,
gallbladder polyps or malignancy, ASA grade Ill and IV,
pregnancy, or other contraindications to surgery.

Sample Size Calculation: The sample size was calculat-
ed based on the study by Gutt et al.[4] which reported
overall complication rates of 14.1% in the early laparo-
scopic cholecystectomy (ELC) group and 40.4% in the
delayed laparoscopic cholecystectomy (DLC) group. To
achieve 80% power and a 5% significance level, a mini-
mum of 40 patients per group was required. Accounting
for a 10% dropout rate, additional 5 cases were added in
each group and finally the sample size was rounded to
50, so, finally 50 patients were recruited for each group.

Randomization: Patients were randomly assigned to ei-
ther the ELC (Group E) or DLC (Group D) group using
block randomization with sealed envelopes. Ten opaque
envelopes containing randomly generated assignments
(E for ELC, D for DLC) were used in blocks of five each.
Patients in the Group E underwent LC within 72 hours of
symptom onset, while those in the Group D underwent
LC 6-12 weeks after initial conservative management,
which included broad-spectrum intravenous antibiotics
and intravenous fluid resuscitation.

Data Collection: Data were collected on demographic
variables (age, sex), comorbidities, body mass index
(BMI), past medical and surgical history, symptom dura-
tion, and clinical examination findings. Laboratory re-
sults, imaging findings, intraoperative details, and post-
operative outcomes were also recorded.

Surgical Procedure: LC was performed using a standard
four-port technique. Intraoperative modifications such as
gallbladder decompression, use of a laparoscopic spec-
imen retrieval bag, epigastric port enlargement, suc-
tionfirrigation, and subhepatic closed suction drain
placement were made as necessary. Conversion to open
cholecystectomy was done via a right subcostal incision
when faced with difficult dissection, excessive bleeding,
or significant adhesions in Calot’s triangle. Postoperative
care included early oral intake and pain management
with intramuscular diclofenac. Antibiotics were adminis-
tered according to hospital protocols.

Outcome Measures: The primary outcome measures
were the rate of conversion to open surgery, mean hos-
pital stay, complications (bile leak, bile duct injury,
wound infection), and mortality. Secondary outcomes
included the mean duration of surgery, intraoperative
blood loss, and other complications (e.g., subhepatic
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collection, postoperative pneumonia).

Statistical Analysis: Data were entered into Excel and
analyzed using the Statistical Package for Social Scienc-
es (SPSS) version 21.0. Categorical variables were ex-
pressed as numbers and percentages, while continuous
variables were presented as mean * standard deviation
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(SD) or median. Normality was tested using the Kolmo-
gorov-Smirnov test. The unpaired t-test or Mann-
Whitney test was used for quantitative comparisons, and
the Chi-square test or Fisher’s exact test for qualitative
comparisons. A p-value <0.05 was considered statistical-
ly significant.

[ Enroliment ]

Assessed for eligibility (n=121)

A

Excluded (n=23)

o Not meeting inclusion criteria (n=5)
e Declined to participate (n=7)

e  Other reasons (n=11)

Randomized (n= 98)

] |

[ Allocation

Allocated to early laparoscopic cholecystectomy Allocated to delayed laparoscopic cholecystectomy
(Group E) (n=49) (Group D) (n=49)
Received allocated intervention (n=49) Received allocated intervention (n=49)

l [ Follow-Up ] v
Lost to follow-up (give reasons) (n= 2) Lost to follow-up (give reasons) (n= 2)
o  Denied consent (n=2) e  Denied consent (n=1)

e Discharged against medical advice (n=1)
v [ Analysis ] l
& J

Analysed (n= 47)

Analysed (n= 47)

Figure 1: CONSORT Flow Diagram illustrating the progression of participants through the Early and Delayed Laparo-
scopic Cholecystectomy groups in the study. A total of 98 patients were randomized equally into two groups. 2 pa-
tients from each group were lost to follow-up or excluded, resulting in 47 patients analyzed in each group.

RESULTS

The study provides a detailed comparison between early
laparoscopic cholecystectomy (Group E) and delayed
laparoscopic cholecystectomy (Group D) for acute calcu-
lus cholecystitis, with six tables summarizing key find-
ings.

Clinical data and laboratory results (Table 1) reveal that
the average age of patients in the G was 41.2 years,
slightly higher than the 39.1 years in the Group D. Both
groups had a female predominance, with 83% of the
Group E and 81% of the Group D being female. The av-
erage BMI was similar across groups. Pain duration was
slightly longer in the Group E, and previous antibiotic
administration was more common in the Group D (96%
vs. 10%, p <0.001). Other laboratory parameters, such
as white blood cell count and liver function tests, were
comparable between groups.

Ultrasonographic findings (Table 2) indicate that the ma-
jority of patients in both groups had multiple gallstones,
with thickened gallbladders observed in 95% of ELC and
84% of DLC cases. The presence of pericholecystic fluid
was similar, affecting 45% of ELC and 43% of DLC pa-
tients.

Intraoperative findings and modifications (Table 3) show
that the mean operative time was significantly longer in
the Group E (79.5 minutes) compared to the Group D
(67.2 minutes, p = 0.004). Blood loss was also higher in
the Group E (85 mL vs. 67 mL, p = 0.010). Adhesions in
Calot’s triangle were more frequent in the Group E (81%
vs. 48%, p = 0.008), and the need for gallbladder de-
compression was greater in this group as well (83% vs.
41%, p < 0.001). Conversion to open surgery occurred
in 11% of ELC cases and 14% of DLC cases, with no
significant difference between groups.
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Table 1: Clinical Data and Laboratory Results of Patients

Variables Group E (N = 47) Group D (N = 47) p- value
Age (mean), years 421119 3881124 0.184
Sex
Male 9 (19.1) 10 (21.3) 0.607
Female 38 (80.9) 37 (78.7)
BMI (kg/m?) 237+26 228+2.9 0.331
Clinical feature
Pain duration, mean (hours) 24,6 £ 8.9 22778 0.243
First attack 33(70.2) 35 (74.5) 0.621
Previous biliary symptoms 14 (29.8) 16 (34.0) 0.685
Previous antibiotics administration 4 (8.5) 45 (95.7) <0.001
Temperature (°F), mean 99.7£0.2 99.8+0.3 0.619
Nausea/vomiting 46 (97.9) 46 (97.9) 1.00
Right Hypochondrial (RHC) pain 47 (100) 47 (100) 1.00
Murphy’s sign 43 (91.5) 41 (87.2) 0.501
Laboratory findings
Hemoglobin (g/dL) 12913 124+£1.2 0.512
White blood cells (x10°/L) 12827 11925 0.214
Serum bilirubin (mg/dL) 0.85 % 0.21 0.730.15 0.375
SGOT (IU/L) 452+ 17.9 37.4+£13.6 0.082
SGPT (IUL) 48.5+20.3 3791145 0.067
ALP (IU/L) 210.4 = 85.1 176.9 £ 54.2 0.074
Serum amylase (IU/L) 5431214 359+9.1 0.076
Comorbidities
Diabetes mellitus 3(6.4) 4 (8.5) 0.678
Hypertension 5(10.6) 6 (12.8) 0.739
COPD 1(2.1) 1(2.1) 1.00
Hypothyroidism 2 (4.3) 2 (4.3) 1.00
Table 2: Ultrasonographic (USG) Findings for the Patients
Characteristics/parameters Group E (n=47) Group D (n = 47) p-value
Gallstones: Single 6 (12.8) 5 (10.6) 0.715
Multiple 41 (87.2) 42 (89.4)
Thickened GB 45 (95.7) 40 (85.1) 0.841
Distended GB 44 (93.6) 45 (95.7) 0.751
Pericholecystic fluid 21 (44.7) 19 (40.4) 0.563
Murphy’s sign 43 (91.5) 44 (93.6) 0.675

Causes of conversion to open cholecystectomy were
mainly due to dense adhesions and difficulty in identify-
ing Calot’s triangle, with no statistically significant differ-
ences between the groups.

Postoperative variables and complications (Table 4)
show that the total hospital stay was shorter in the
Group E (4.7 days) compared to the Group D (6.1 days,
p = 0.002). Pain scores were similar on the first and
second postoperative days, and the need for postopera-
tive analgesia was slightly higher in the Group D. Com-
plications were minimal, with wound infections occurring
in 5% of ELC and 6% of DLC cases, and pulmonary
complications in 3% of ELC and 4% of DLC cases.

Histopathological findings (Table 5) reveal that acute and
acute-on-chronic cholecystitis were more common in
the Group E, with 8% showing gangrenous changes,
whereas the Group D predominantly had chronic chole

cystitis (94%).

These findings illustrate the similarities and differences
between early and delayed surgical interventions for
acute calculus cholecystitis, emphasizing the potential
benefits of early surgery in reducing hospital stay and
addressing more acute pathology.

DISCUSSION

In our study, the outcomes of early laparoscopic chole-
cystectomy (ELC) were compared to those of delayed
laparoscopic cholecystectomy (DLC) in patients with
acute calculus cholecystitis. The findings align with, yet
also diverge from, existing literature, offering nuanced
insights into the optimal timing for surgical intervention
in these cases.
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Table 3: Intraoperative Findings, Modifications, and Complications

Findings Group E (n =47) Group D (n = 47) p-value
Intraoperative findings
Mean operative time (minutes) 76.5+20.3 67.5+28.7 <0.001
Mean blood loss (mL) 81.2+58.9 64.3+72.8 0.006
Conversion to open Cholecystectomy 5 (10.6) 6 (12.8) 0.745
Critical view of safety achieved
Yes 43 (91.5) 41 (87.2) 0.431
No 4 (8.5) 6 (12.8)
Adhesion in Calot’s triangle 37 (78.7) 23 (48.9) 0.012
Adhesion with inferior surface of liver 22 (46.8) 8 (17.0) 0.004
Tensely distended gallbladder (GB) 35 (74.5) 13 (27.7) <0.001
Contracted GB 0(0) 5(10.6) <0.001
Turbid bile 7 (14.9) 3(6.4) 0.192
Perforated GB 2(4.3) 1(2.1) 0.553
GB gangrene 2(4.3) 0 (0) 0.238
Mucocele/pyocele 31 (66.0) 12 (25.5) <0.001
Operative modifications
GB decompression 39 (83.0) 18 (38.3) <0.001
Endo-bag retrieval of GB 18 (38.3) 8 (17.0) 0.033
Epigastric port enlargement 9(19.1) 10 (21.3) 0.789
Suction/irrigation 42 (89.4) 22 (46.8) <0.001
Subhepatic drain 38 (80.9) 20 (42.6) <0.001
Intraoperative complications
Spillage of bile/stone 3(6.4) 2(4.3) 0.644
GB perforation 3(6.4) 2 (4.3) 0.644
Cystic artery bleeding 2 (4.3) 4 (8.5) 0.417
Liver bed bleeding 0(0) 1(2.1) 0.314
Accessory bile duct leak 0 (0) 1(2.1) 0.314
Bowel injury 0 (0) 1(2.1) 0.314
Table 4: Postoperative Variables and Complications
Variables Group E (n=47) Group D (n = 47) p-value
Postop hospital stays (days) 20+1.3 24+22 0.743
Total hospital stays (days) 45+15 58+27 0.003
VAS
Day 1 35+0.6 3705 0.295
Day 2 1409 1.3+0.8 0.671
Postoperative analgesia
12 hours 40 (85.1) 43 (91.5) 0.507
24 hours 14 (29.8) 17 (36.2) 0.562
Duration of antibiotics (days) 3.0+ 3.1 28134 0.642
Complications
Pulmonary complications 1(2.1) 3(6.4) 0.409
Bile duct injuries 0(0) 0 (0) —
Wound infections 2 (4.3) 3(6.4) 0.651
Intra-abdominal infections 1(2.1) 0(0) 0.314
Bile leak 0 (0) 1(2.1) 0.314
Table 5: Gallbladder Histopathology
Histopathology Group E (n = 47) (%) Group D (n = 47) (%) p-value
Acute gangrenous cholecystitis 4 (8.5) 0 (0) 0.029
Acute cholecystitis 24 (51.1) 1(2.1) <0.001
Acute on chronic cholecystitis 13 (27.7) 4 (8.5) 0.019
Chronic cholecystitis 6 (12.8) 42 (89.4) <0.001
Total 47 (100) 47 (100) —
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The mean operative time was significantly shorter in the
Group D compared to the Group E, a finding consistent
with other studies that suggest delayed intervention al-
lows for the resolution of acute inflammation, potentially
leading to easier dissection and shorter operative
times.[6,7] However, this also correlates with an in-
creased risk of complications associated with delayed
surgery, as evidenced by the higher rates of conversion
to open cholecystectomy and complications like adhe-
sions in the Calot’s triangle in the Group D in our
study.[8,9] This observation is supported by research
indicating that delaying surgery can result in fibrosis and
scarring, making the procedure more challenging.[10]

Our study also demonstrated a statistically significant
reduction in the total hospital stay in the Group E com-
pared to the Group D, which has been a consistent find-
ing across multiple studies. [11,12] This reduced hospi-
tal stay in the Group E can be attributed to the immedi-
ate resolution of the inflammatory process, preventing
the complications that could arise from prolonged con-
servative management.[13] A meta-analysis by Gu-
rusamy et al. similarly concluded that early surgery is
associated with a shorter hospital stay without an in-
crease in morbidity.[14]

One notable finding in our study was the higher inci-
dence of gallbladder gangrene in the Group E, which is
higher than what has been reported in some earlier
studies.[15] This could be due to the fact that patients in
the Group E were operated on before the complete reso-
lution of the acute inflammatory process, which could
increase the likelihood of encountering more severe
forms of inflammation such as gangrene. This finding
underscores the importance of timely intervention in
acute cholecystitis cases, as delaying surgery might re-
duce the severity of the inflammation but could increase
the complexity of the procedure.[16]

The rate of bile duct injury was low in both groups, con-
sistent with the rates reported in other studies.[17,18]
However, the Group D had a slightly higher incidence of
bile leaks, which aligns with findings from similar studies
that suggest delayed surgery can lead to more challeng-
ing dissection and a higher risk of complications like bile
duct injuries.[19,20] The critical view of safety (CVS)
was achieved in a higher percentage of patients in the
Group E, which might have contributed to the lower inci-
dence of bile duct injuries in this group.[21]

In comparing our results with those of similar studies, it
is evident that the timing of laparoscopic cholecystecto-
my plays a crucial role in determining the outcomes of
the surgery. For instance, a study by Lo et al. reported
that early surgery within 72 hours of symptom onset re-
sulted in fewer complications and shorter hospital stays
compared to delayed surgery.[4] However, a contrasting
study by Johner et al. found no significant difference in
major complications between early and delayed groups,
although they did note a trend towards fewer complica-
tions in the early group.[22]

Our study also highlighted the impact of surgical experi-
ence on outcomes. All procedures were performed by
experienced surgeons, which likely contributed to the
low rates of conversion to open surgery and complica-
tions. This finding is supported by Strasberg et al., who
emphasized the importance of surgeon experience in
minimizing complications during laparoscopic cholecys-
tectomy.[23]

The differences observed in our study compared to oth-
ers could also be due to variations in patient selection,
surgical technique, and perioperative care. For example,
the use of intraoperative cholangiography, which was
not routinely performed in our study, has been shown in
other studies to reduce the incidence of bile duct injuries
by providing better visualization of the biliary anato-
my.[24] Furthermore, differences in the definition and
management of complications such as bile leaks and in-
fections could also account for the variability in reported
outcomes. [25,26]

STRENGTH AND LIMITATIONS

This study's strengths include a robust comparative de-
sign with a large sample size, comprehensive data col-
lection, and clinical relevance, particularly in determining
optimal surgical timing. However, limitations such as its
single-centre nature, potential biases due to limited fol-
low-up, and the exclusion of certain patient populations
may affect the generalizability and long-term applicability
of the findings.

CONCLUSION

In conclusion, our study supports the growing body of
evidence that early laparoscopic cholecystectomy is a
safe and effective approach for managing acute calculus
cholecystitis. It offers advantages such as a shorter hos-
pital stay and fewer complications, despite a slightly
longer operative time. However, the findings also sug-
gest that careful patient selection and surgical expertise
are critical to optimizing outcomes, particularly in more
complex cases where inflammation is severe. Future re-
search should focus on refining the criteria for selecting
patients for early versus delayed surgery to further im-
prove outcomes.
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