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Abstract
Introduction

Early laparoscopic cholecystectomy (ELC) is a treatment option for acute cholecystitis (AC). However, the
timing of ELC is controversial. Delayed laparoscopic cholecystectomy (DLC) continues to be a common
practice. This study aims to determine the optimal timing of ELC in AC.

Materials and methods

Patients who underwent surgery for AC between 2014 and 2020 were divided into three groups: immediate
laparoscopic cholecystectomy (ILC), prolonged ELC (pELC), and DLC. The demographic, laboratory,
radiological findings, and postoperative results of all patients were retrospectively reviewed.

Results

The study included 178 patients, with 63 in the ILC group, 27 in the pELC group, and 88 in the DLC group.
Postoperative outcomes, excluding hospital stay, were similar between the groups. The total hospital stay
was significantly longer in the pELC and DLC groups (p<0.05). In addition, postoperative hospital stay was
longer in the pELC group (p<0.05), and 17.7% of the patients who waited for delayed surgery experienced
recurrent attacks during the interval period.

Conclusion

ILC is recommended in AC to minimize hospital stays.

Categories: Emergency Medicine, Gastroenterology, General Surgery
Keywords: delayed laparoscopic cholecystectomy, prolonged early laparoscopic cholecystectomy, immediate
laparoscopic cholecystectomy, early laparoscopic cholecystectomy, acute cholecystitis

Introduction

Gallstone disease affects approximately 10% of the population [1], with 1%-4% of these patients developing
complications related to gallstones, most commonly acute cholecystitis (AC) [2]. In the past, open early
cholecystectomy was preferred over open delayed cholecystectomy due to the shortened hospital stay and
recovery time without increased postoperative morbidity and mortality [3]. Early laparoscopic
cholecystectomy (ELC) was contraindicated for patients with AC due to the high rates of morbidity,
mortality, and bile duct injuries reported in early studies [4]. However, laparoscopic cholecystectomy (LC)
has become the preferred treatment for patients with AC with the increase in experience in laparoscopic
surgery, and recent meta-analyses have shown that ELC is superior [5].

The optimal timing for ELC is a topic of ongoing debate [6]. Several studies have defined ELC as surgery
performed within 24 hours of admission [7-10], within 72 hours of admission [11-15], or within one week of
admission [16]. Although the first 72-hour rule from symptom onset still applies, guidelines now recommend
that surgery be performed as soon as possible, even if the duration of symptoms exceeds three days [17].

The objective of this study is to determine the most effective timing for ELC. Our findings will provide
valuable insights into the optimal timing for ELC, which can help improve patient outcomes and reduce the
burden of disease associated with AC.

Materials And Methods
Study population and design

This was a single-center retrospective study conducted at Istanbul Fatih Sultan Mehmet Training and
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Research Hospital, University of Health Sciences, between July 2014 and July 2020. Patients with AC who
underwent LC were included in the study, whereas those who underwent percutaneous cholecystostomy (PC)
were excluded. Patients with recurrent gallstone-related disease or multiple AC attacks were excluded from
the study. AC diagnosis was made based on the Tokyo 2013/2018 guidelines [18,19]. Accordingly, patients
with local inflammation findings (right upper quadrant pain/tenderness/palpable mass, and Murphy sign)
and systemic inflammation findings (fever, C-reactive protein (CRP) elevation, and white blood cell (WBC)
elevation) were further evaluated with upper abdominal ultrasonography, upper abdominal computed
tomography or magnetic resonance cholangiopancreatography. Patients with characteristic AC findings
(gallbladder wall thickness > 4 mm, pericholecystic fluid, or sonographic Murphy positivity) on imaging were
hospitalized with the diagnosis of AC.

Basic characteristics

Patients’ age, gender, clinical features, radiological findings, laboratory data, comorbidities, anesthesia risk,
and Charlson Comorbidity Index (CCI) were recorded at the time of first admission. The presence of
gallstones, gallbladder wall thickness, gallbladder diameter, pericholecystic fluid, and AC grade according to
the Tokyo 2018 guidelines [19] were recorded. The CCI of each patient was calculated by giving points from 1
to 6 for age and comorbid diseases. Risk classification by the American Society of Anesthesiologists (ASA)
was used to evaluate the anesthesia risk. Wall thickness > 4 mm was considered as an increase in wall
thickness, and transverse diameter > 4 cm was considered as a hydropic gallbladder. The laboratory data
recorded from the admission charts included WBC count and CRP levels in the first admission. AC was
classified as grade 1 (mild), grade 2 (moderate), and grade 3 (severe) using the Tokyo 2018 guidelines [19] by
evaluating the preoperative findings of the patients.

Timing of surgery and surgical procedure

We divided patients into three groups according to the operation time. Patients who underwent
cholecystectomy in the first 24 hours of hospitalization constituted the immediate laparoscopic
cholecystectomy (ILC) group, patients who underwent cholecystectomy from 24 hours to eight days
constituted the prolonged early laparoscopic cholecystectomy (pELC) group, and patients who received
broad-spectrum intravenous antibiotic therapy at hospitalization and were operated on at the earliest four
weeks after discharge constituted the delayed laparoscopic cholecystectomy (DLC) group.

Surgical procedures were classified as LC, conversion to open cholecystectomy (CC). LC was performed using
the standard four-trocar technique. Conversion cholecystectomy was performed through a right subcostal
incision.

Operative outcomes

Primary outcomes included the type and duration of surgery, as well as any complications during surgery.
Secondary outcomes included postoperative complications, mortality rates, total and postoperative hospital
stays, and Clavien-Dindo classification for complications.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version 22 (IBM SPSS Statistics, Armonk, NY, USA) was
used for statistical analysis and evaluation of the findings obtained in the study. Descriptive statistical
methods (mean, standard deviation (SD), frequency, and percentage) were used while evaluating the study
data. The suitability of quantitative parameters to the normal distribution was evaluated with the Shapiro-
Wilk test. Firstly, comparisons were made between the three groups. Subsequently, statistically significant
results were compared between the two groups. A one-way ANOVA test was used for comparing normally
distributed parameters between the groups. The Kruskal-Wallis test and Mann-Whitney U test were used for
comparisons of non-normally distributed parameters between the groups. The Pearson chi-square test,
Fisher’s exact test, and Fisher-Freeman-Halton test were used for the comparison of qualitative data.
Significance was evaluated at the p<0.05 level.

Results

The number of patients diagnosed with AC and treated with LC or PC was 212. Thirty-four patients were
treated with PC. A total of 178 patients underwent cholecystectomy. Ninety patients performed ELC.
Patients who underwent ELC were divided into two groups. The ILC group consisted of 63 patients, and the
pELC group consisted of 27 patients. Overall, 107 patients were planned for DLC after conservative
treatment at initial admission. However, 19 patients were excluded due to recurrent gallstone-related
disease in an interval period waiting for delayed surgery. The DLC group consisted of 88 patients (Figure ).
The mean time from hospitalization to surgery in the pELC group was 3.5 days. In the DLC group, the mean
time until the surgery was 88.6 days.
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FIGURE 1: Flow Diagram of Patients Enrolled

AC: acute cholecystitis, PC: percutaneous cholecystostomy, ILC: immediate laparoscopic cholecystectomy, pELC:
prolonged early laparoscopic cholecystectomy, DLC: delayed laparoscopic cholecystectomy

Of the patients in the ILC group, pELC group, and DLC group, 58.7%, 37%, and 54.5%, respectively, were
female (p=0.166). The mean age was 47.1+14.4 years in the ILC group, 48.6+11.93 years in the pELC group,
and 57.8%13.11 years in the DLC group (p<0.001). There was a statistically significant difference between the
ILC and DLC groups and also the pELC and DLC groups in subgroup analyses (p<0.05). The mean CCI was
0.9%1.37 in the ILC group, 1.2+1.28 in the pELC group, and 1.3*¥1.31 in the DLC group (p=0.058). Of the
patients in the DLC group, 21.6% were ASA 3, and of the patients in the pELC group, 11.1% were ASA 4
(p=0.042). There was a statistically significant difference only between the pELC and DLC groups in
subgroup analyses (p<0.05). Also, patients with grade 2 AC were significantly higher in the DLC group
(p<0.001). There was a statistically significant difference between the ILC and DLC groups and also the pELC
and DLC groups in subgroup analyses (p<0.05). The mean symptom duration was 2.2+2.6 days in the ILC
group, 2.08+2.27 days in the pELC group, and 2.9+2.76 days in the DLC group (p=0.085). Patients with
symptom duration of >3 days were 14.3% in the ILC group, 22.2% in the pELC group, and 31.8% in the DLC
group (p=0.112). There was a statistically significant difference only between the ILC and DLC groups in
subgroup analyses (p<0.05) (Table 7).
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ILC (n=63) pELC (n=27) DLC(n=88)
P-value
Mean+SD Mean+SD Mean+SD
Age (years) 4711144 48.6+11.93 57.8+13.11 1<0.001*aP
CClI 0.9+1.37 1.2+1.28 1.3£1.31 20.058
Symptom duration (days) 2.242.6 2.08+2.27 2.9+2.76 20.085
Gallbladder wall thickness (mm) 4.5£1.72 4.7+1.78 5.2+1.56 20.004*@
Gallbladder diameter (cm) 3.4+0.82 3.8+0.95 3.8+1.04 20 045*@
WBC (x109/|_) 12890+4795 1351113814 1397744771 20.345
CRP (mg/dL) 7.318.04 7.6+£8.19 10.2+8.8 20.135
Number (%) Number (%) Number (%)
Male 26 (41.3) 17 (63) 40 (45.5)
Gender 30.166
Female 37 (58.7) 10 (37) 48 (54.5)
<3 days 54 (85.7) 21 (77.8) 60 (68.1)
Symptom duration 30.043+2
>3 days 9 (14.3) 6 (22.2) 28 (31.8)
<4 mm 16 (25.4) 6 (22.2) 11 (12.5)
Gallbladder wall thickness 30.105
24 mm 47 (74.6) 21 (77.8) 77 (87.5)
<4 cm 45 (71.4) 16 (59.2) 43 (48.9)
Gallbladder diameter 30.037*2
24 cm 18 (28.6) 11 (40.8) 45 (51.1)
No 39 (61.9) 17 (63) 46 (50.4)
Pericholecystic fluid 30.411
Yes 24 (38.1) 10 (37) 42 (37.6)
1 28 (44.4) 10 (37) 28 (31.8)
2 25 (39.7) 12 (44.4) 41 (46.6)
ASA 30.042*°
3 8(12.7) 2(7.4) 19 (21.6)
4 2(3.2) 3(11.1) -
1 (mild) 44 (69.8) 15 (65.2) 36 (40.9)
Grade 2 (moderate) 17 (27) 7 (30.4) 52 (59.1) 3<0.001*ab
3 (severe) 2(3.2) 1(4.3) -

TABLE 1: Baseline and Clinical Characteristics Comparing ILC, pELC, and DLC Groups

10ne-way ANOVA test, 2Kruskal-Wallis test, 3Fisher-Freeman-Halton test, 2ILC and DLC, PpELC and DLC, *significant at p<0.05

ILC: immediate laparoscopic cholecystectomy, pELC: prolonged early laparoscopic cholecystectomy, DLC: delayed laparoscopic cholecystectomy, CCI:
Charlson Comorbidity Index, WBC: white blood cell, CRP: C-reactive protein, ASA: American Society of Anesthesiologists, SD: standard deviation

Gallbladder wall thickness was 4.5£1.72 mm in the ILC group, 4.7+1.78 mm in the pELC group, and 5.2£1.56
mm in the DLC group (p=0.004). There was a statistically significant difference only between the ILC and
DLC groups in subgroup analyses (p<0.05). Of the patients in the ILC group, pELC group, and DLC group,
74.6%, 77.8%, and 87.5%, respectively, have gallbladder wall thickness of >4 mm (p=0.105). Gallbladder
diameter was 3.4+0.82 cm in the ILC group, 3.8+0.95 cm in the pELC group, and 3.8%+1.04 cm in the DLC
group (p=0.045). There was a statistically significant difference only between the ILC and DLC groups in
subgroup analyses (p<0.05). Of the patients in the ILC group, pELC group, and DLC group, 28.6%, 40.8%, and
51.1%, respectively, have a gallbladder diameter of >4 cm (p=0.037). There was a statistically significant
difference only between the ILC and DLC groups in subgroup analyses (p<0.05) (Table I).
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WBC was 12890%4795x10%L in the ILC group, 13511£3814x10 %/L in the pELC group, and 139774771x10 /L
in the DLC group (p=0.345). CRP was 7.3+8.04 mg/dL in the ILC group, 7.6+8.19 mg/dL in the pELC group,
and 10.2+8.8 mg/dL in the DLC group (p=0.135) (Table I).

As potential factors in planning delayed cholecystectomy, higher age, higher gallbladder wall thickness,
higher gallbladder diameter, gallbladder diameter of >4 cm, symptom duration of >3 days, grade 2 AC, and
ASA score of >3 were statistically significant. In addition, higher CCI and higher symptom duration were

marginally significant.

It was seen that there was no difference in conversion rate, operation time, and complication between the
groups. There were no perioperative complications such as bile duct injury among the three groups. There
were five postoperative complications in the ILC group; three patients had obstructive jaundice, one patient
had acute biliary pancreatitis, and one patient had gastrointestinal bleeding. There were two postoperative
complications in the pELC group; one patient had obstructive jaundice, and another patient had acute
biliary pancreatitis. There were five postoperative complications in the DLC group; three patients had
obstructive jaundice, and two patients had acute biliary pancreatitis (p=0.780). Three patients in the ILC
group and five patients in the DLC group were converted to open cholecystectomy. There was no patient in
the pELC group converted to open cholecystectomy (p=0.628). The mean operation time was 75.8+31.57
minutes in the ILC group, 82+27.7 minutes in the pELC group, and 79.7+33.73 minutes in the DLC group
(p=0.382) (Table 2).

Overall hospital stay (days)

Preoperative hospital stay (days)

Postoperative hospital stay (days)

Operation time (minute)

Surgery type

Complication

Clavien-Dindo classification

Mortality

LC

cc
Intraoperative
Postoperative
1

2

3a

3b

4a

4b

ILC (n=63)
Mean+SD
2.7+15
0.6+0.48
2.1+1.38
75.8431.57

Number (%)

60 (95.2)

3(4.8)

5(7.9)

4(6.3)

1(1.6)

pELC (n=27)
Mean+SD
7.2+3.43
3.5¢1.5
3.6+3.47
82+27.7

Number (%)

27 (100)

2(7.4)

1(3.7)

1(3.7)

DLC(n=88)
Mean+SD
6.2+3.84
3.7+1.68
2.4+2.94
79.7433.73

Number (%)

83 (94.3)

5(5.7)

5 (5.6)

4 (4.5)

1(1.1)

P-value

1<0.001+aP
1<0.001+aP
10.02+2¢

10.382

20.628

20.780

20.838

20.506

TABLE 2: Intraoperative and Postoperative Results Comparing ILC, pELC, and DLC Groups

Kruskal-Wallis test, 2Fisher-Freeman-Halton test, 2ILC and pELC, PILC and DLC, °pELC and DLC, *significant at p<0.05

ILC: immediate laparoscopic cholecystectomy, pELC: prolonged early laparoscopic cholecystectomy, DLC: delayed laparoscopic cholecystectomy, LC:
laparoscopic cholecystectomy, CC: conversion to open cholecystectomy, SD: standard deviation

The total hospital stay was 2.7+1.5 days in the ILC group, 7.2+3.43 days in the pELC group, and 6.2+3.84 days
in the DLC group (p<0.001). Preoperative hospital stay was 0.6+0.48 days in the ILC group, 3.5+1.5 days in
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the pELC group, and 3.7+1.68 days in the DLC group (p<0.001). Postoperative hospital stay was 2.1+1.38 days
in the ILC group, 3.6+3.47 days in the pELC group, and 2.4%2.94 days in the DLC group (p=0.02). The total
hospital stay was statistically significantly higher in the pELC and DLC groups in subgroup

analyses (p<0.05). Preoperative hospital stay was higher in the pELC and DLC groups in subgroup

analyses (p<0.05). Postoperative hospital stay was higher in the pELC group in subgroup analyses (p<0.05).
There was one mortality due to cardiac and respiratory disorders in the pELC group (p=0.506) (Table 2).

Discussion

LC is accepted as the gold standard for AC [3]. There are two preferred treatment options: surgeons may opt
for early cholecystectomy in the first attack or delayed cholecystectomy after conservative treatment [4].
However, there is no clear consensus in the literature regarding the definition of early treatment. The
definition of early LC varies widely, ranging from LC performed within 24 hours to LC performed up to 10
days after diagnosis [20]. In our study, ELC was performed up to eight days after admission. According to
Strasberg [5], early surgery is defined as surgery performed anywhere from 24 hours to seven days after the
onset of symptoms or the time of diagnosis. The guideline published by the European

Association for Endoscopic Surgery in 2012 defines early treatment as ranging from four to seven days after
the onset of symptoms [6]. The World Society of Emergency Surgery guidelines recommend ELC within 10
days from the onset of symptoms, with earlier surgery resulting in shorter complications and hospital stays
[21]. Delayed treatment is defined as surgery performed 6-12 weeks after conservative treatment with
antibiotics, analgesics, and fluid replacement [6,17].

In the current study, no significant differences were observed between the groups in postoperative
outcomes, except for hospital stay. Surgery after conservative treatment did not provide any advantage.
Many meta-analyses in the literature have compared the outcomes of ELC and DLC. A meta-analysis of six
randomized clinical trials comparing ELC and DLC for patients with AC found no difference in bile duct
injury and other serious adverse effects, CC, and mortality between the groups. However, the total hospital
stay was longer in patients undergoing DLC [22]. Another study found no difference in complication rates
and CC between the groups, but the operation time was shorter and the total hospital stay was longer in the
delayed cholecystectomy group [23]. A meta-analysis by Cao et al. [1] including 77 studies found that
mortality, complications, CC, and total hospital stay were significantly lower in patients undergoing ELC.
Lyu et al. [24] reported no difference in bile duct injury, bile leakage, wound infection, and CC between the
groups but found that the operation time was longer in the ELC group and the total hospital stay was longer
in the DLC group.

In the guidelines of the European Association for Endoscopic Surgery, 17.5% of the patients who planned for
delayed surgery required emergency surgery due to recurrent symptoms during the interval period. In this
patient subgroup, the conversion rate to open surgery was 45% [6]. In the meta-analysis published by Papi et
al. [25], the percentage of patients who did not respond to conservative treatment was 9.3%, and the
percentage of those experiencing recurrent symptoms in the interval period was 14.9%. The recurrence rate
in the interval period was reported as 18.3% in the study by Gurusamy et al. [22]. In the guideline published
by the World Society of Emergency Surgery in 2016, 14% in six weeks, 19% in 12 weeks, and 29% in one year
reported recurrent symptoms in patients who were discharged home after conservative treatment for AC
[21]. In our study, the recurrence rate was 17.7% in four weeks, similar to the literature.

As many studies and meta-analyses have shown, delayed surgery does not provide any benefits. Generally,
there is a consensus that surgery should be performed during the first admission. The optimum timing of
ELC is currently the most controversial issue in LC [20]. The large database study of Zafar et al. [20] found
that ELC performed within the first 48 hours reduced morbidity, mortality, and hospital stay. Similarly, the
study by Banz et al. [26] using a large database found that delaying ELC beyond 48 hours after admission
resulted in increasing conversion to open surgery, more complications, and longer postoperative hospital
stays. Brooks et al. [27] found an increase in morbidity in ELC performed after day 4. Similar to our study,
Stevens et al. [28] found that ELC performed after 24 hours prolonged the hospital stay, and there was no
difference in other outcomes. A major criticism of these studies is that patients who had surgery later may
have been sicker than baseline and therefore had worse outcomes [20]. In another recent study, the total
hospital stay and postoperative hospital stay were longer in the prolonged laparoscopic cholecystectomy
group (>72 hours), similar to our study [29]. In a different study, cholecystectomy within three days of
admission reduced CC, biliary complications, and hospital stay [30].

Our study has some limitations that need to be acknowledged. Firstly, it is important to note that our study
is retrospective in nature. As is commonly known, retrospective studies are susceptible to potential issues
with group standardization. In our study, we observed differences in preoperative characteristics between
the groups, which may have influenced the results. Secondly, the sample size of our study is relatively small.
Thus, larger prospective studies are needed to provide a more comprehensive evaluation of the subject
matter.

Conclusions
Our study found that the total hospital stay was the shortest in the ILC group. The ILC and DLC groups had
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the shortest postoperative hospital stay. The postoperative hospital stay was the longest in the pELC group.
The pELC and DLC groups had the longest total hospital stay. Therefore, we do not recommend pELC. We
also do not recommend DLC due to the prolonged total hospital stay and the occurrence of recurrent
gallstone-related disease in 17.7% of patients during the interval period. We recommend ILC for the
treatment of AC to minimize hospital stays based on these findings.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Cao AM, Eslick GD, Cox MR: Early cholecystectomy is superior to delayed cholecystectomy for acute
cholecystitis: a meta-analysis. ] Gastrointest Surg. 2015, 19:848-57. 10.1007/s11605-015-2747-x
2. Riall TS, Zhang D, Townsend CM Jr, Kuo YF, Goodwin JS: Failure to perform cholecystectomy for acute
cholecystitis in elderly patients is associated with increased morbidity, mortality, and cost. ] Am Coll Surg.
2010, 210:668-77, 677-9. 10.1016/j.jamcollsurg.2009.12.031
3. Degrate L, Ciravegna AL, Luperto M, et al.: Acute cholecystitis: the golden 72-h period is not a strict limit to
perform early cholecystectomy. Results from 316 consecutive patients. Langenbecks Arch Surg. 2013,
398:1129-36. 10.1007/500423-013-1131-0
4.  Séanchez-Carrasco M, Rodriguez-Sanjuan JC, Martin-Acebes F, Llorca-Diaz F], Gémez-Fleitas M, Zambrano
Munoz R, Sdnchez-Manuel FJ: Evaluation of early cholecystectomy versus delayed cholecystectomy in the
treatment of acute cholecystitis. HPB Surg. 2016, 2016:4614096. 10.1155/2016/4614096
5. Strasberg SM: Clinical practice. Acute calculous cholecystitis. N Engl ] Med. 2008, 358:2804-11.
10.1056/NEJMcp0800929
6. Agresta F, Ansaloni L, Baiocchi GL, et al.: Laparoscopic approach to acute abdomen from the Consensus
Development Conference of the Societa Italiana di Chirurgia Endoscopica e nuove tecnologie (SICE),
Associazione Chirurghi Ospedalieri Italiani (ACOI), Societa Italiana di Chirurgia (SIC), Societa Italiana di
Chirurgia d'Urgenza e del Trauma (SICUT), Societa Italiana di Chirurgia nell'Ospedalita Privata (SICOP), and
the European Association for Endoscopic Surgery (EAES). Surg Endosc. 2012, 26:2134-64. 10.1007/s00464-
012-2331-3
7. Kolla SB, Aggarwal S, Kumar A, Kumar R, Chumber S, Parshad R, Seenu V: Early versus delayed laparoscopic
cholecystectomy for acute cholecystitis: a prospective randomized trial. Surg Endosc. 2004, 18:1323-7.
10.1007/s00464-003-9230-6
8. Ozkardes AB, Toka¢ M, Dumlu EG, Bozkurt B, Ciftci AB, Yetisir F, Kilic M: Early versus delayed laparoscopic
cholecystectomy for acute cholecystitis: a prospective, randomized study. Int Surg. 2014, 99:56-61.
10.9738/INTSURG-D-13-00068.1
9. Lai PB, Kwong KH, Leung KL, Kwok SP, Chan AC, Chung SC, Lau WY: Randomized trial of early versus
delayed laparoscopic cholecystectomy for acute cholecystitis. Br ] Surg. 1998, 85:764-7. 10.1046/j.1365-
2168.1998.00708.x
10.  Gutt CN, Encke J, Koninger J, et al.: Acute cholecystitis: early versus delayed cholecystectomy, a multicenter
randomized trial (ACDC study, NCT00447304). Ann Surg. 2013, 258:385-93. 10.1097/SLA.0b013e3182a1599b
11. Lo CM, Liu CL, Fan ST, Lai EC, Wong J: Prospective randomized study of early versus delayed laparoscopic
cholecystectomy for acute cholecystitis. Ann Surg. 1998, 227:461-7. 10.1097/00000658-199804000-00001
12.  Verma S, Agarwal P, Bali R, Singh R, Talwar N: Early versus delayed laparoscopic cholecystectomy for acute
cholecystitis: a prospective randomized trial. ISRN Minim Invasive Surg. 2013, 2013:1-3.
10.1155/2013/486107
13.  Gul R, Dar RA, Sheikh RA, Salroo NA, Matoo AR, Wani SH: Comparison of early and delayed laparoscopic
cholecystectomy for acute cholecystitis: experience from a single center. N Am ] Med Sci. 2013, 5:414-8.
10.4103/1947-2714.115783
14.  Saber A, Hokkam EN: Operative outcome and patient satisfaction in early and delayed laparoscopic
cholecystectomy for acute cholecystitis. Minim Invasive Surg. 2014, 2014:162643. 10.1155/2014/162643
15.  Rajcok M, Bak V, Danihel L, Kukucka M, Schnorrer M: Early versus delayed laparoscopic cholecystectomy in
treatment of acute cholecystitis. Bratisl Lek Listy. 2016, 117:328-31. 10.4149/bll_2016_065
16. Johansson M, Thune A, Blomgvist A, Nelvin L, Lundell L: Management of acute cholecystitis in the
laparoscopic era: results of a prospective, randomized clinical trial. Gastrointest Surg. 2003, 7:642-5.
10.1016/s1091-255x(03)00065-9
17.  Okamoto K, Suzuki K, Takada T, et al.: Tokyo Guidelines 2018: flowchart for the management of acute
cholecystitis. ] Hepatobiliary Pancreat Sci. 2018, 25:55-72. 10.1002/jhbp.516
18. Yokoe M, Takada T, Strasberg SM, et al.: TG13 diagnostic criteria and severity grading of acute cholecystitis
(with videos). ] Hepatobiliary Pancreat Sci. 2013, 20:35-46. 10.1007/s00534-012-0568-9
19.  Yokoe M, Hata J, Takada T, et al.: Tokyo Guidelines 2018: diagnostic criteria and severity grading of acute
cholecystitis (with videos). ] Hepatobiliary Pancreat Sci. 2018, 25:41-54. 10.1002/jhbp.515
20. Zafar SN, Obirieze A, Adesibikan B, Cornwell EE 3rd, Fullum TM, Tran DD: Optimal time for early

2023 Glines et al. Cureus 15(5): €38915. DOI 10.7759/cureus.38915 70f8


https://dx.doi.org/10.1007/s11605-015-2747-x
https://dx.doi.org/10.1007/s11605-015-2747-x
https://dx.doi.org/10.1016/j.jamcollsurg.2009.12.031
https://dx.doi.org/10.1016/j.jamcollsurg.2009.12.031
https://dx.doi.org/10.1007/s00423-013-1131-0
https://dx.doi.org/10.1007/s00423-013-1131-0
https://dx.doi.org/10.1155/2016/4614096
https://dx.doi.org/10.1155/2016/4614096
https://dx.doi.org/10.1056/NEJMcp0800929
https://dx.doi.org/10.1056/NEJMcp0800929
https://dx.doi.org/10.1007/s00464-012-2331-3
https://dx.doi.org/10.1007/s00464-012-2331-3
https://dx.doi.org/10.1007/s00464-003-9230-6
https://dx.doi.org/10.1007/s00464-003-9230-6
https://dx.doi.org/10.9738/INTSURG-D-13-00068.1
https://dx.doi.org/10.9738/INTSURG-D-13-00068.1
https://dx.doi.org/10.1046/j.1365-2168.1998.00708.x
https://dx.doi.org/10.1046/j.1365-2168.1998.00708.x
https://dx.doi.org/10.1097/SLA.0b013e3182a1599b
https://dx.doi.org/10.1097/SLA.0b013e3182a1599b
https://dx.doi.org/10.1097/00000658-199804000-00001
https://dx.doi.org/10.1097/00000658-199804000-00001
https://dx.doi.org/10.1155/2013/486107
https://dx.doi.org/10.1155/2013/486107
https://dx.doi.org/10.4103/1947-2714.115783
https://dx.doi.org/10.4103/1947-2714.115783
https://dx.doi.org/10.1155/2014/162643
https://dx.doi.org/10.1155/2014/162643
https://dx.doi.org/10.4149/bll_2016_065
https://dx.doi.org/10.4149/bll_2016_065
https://dx.doi.org/10.1016/s1091-255x(03)00065-9
https://dx.doi.org/10.1016/s1091-255x(03)00065-9
https://dx.doi.org/10.1002/jhbp.516
https://dx.doi.org/10.1002/jhbp.516
https://dx.doi.org/10.1007/s00534-012-0568-9
https://dx.doi.org/10.1007/s00534-012-0568-9
https://dx.doi.org/10.1002/jhbp.515
https://dx.doi.org/10.1002/jhbp.515
https://dx.doi.org/10.1001/jamasurg.2014.2339

Cureus

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

laparoscopic cholecystectomy for acute cholecystitis. JAMA Surg. 2015, 150:129-36.
10.1001/jamasurg.2014.2339

Ansaloni L, Pisano M, Coccolini F, et al.: 2016 WSES guidelines on acute calculous cholecystitis. World |
Emerg Surg. 2016, 11:25. 10.1186/s13017-016-0082-5

Gurusamy KS, Davidson C, Gluud C, Davidson BR: Early versus delayed laparoscopic cholecystectomy for
people with acute cholecystitis. Cochrane Database Syst Rev. 2013, CD005440.
10.1002/14651858.CD005440.pub3

Siddiqui T, MacDonald A, Chong PS, Jenkins JT: Early versus delayed laparoscopic cholecystectomy for acute
cholecystitis: a meta-analysis of randomized clinical trials. Am J Surg. 2008, 195:40-7.
10.1016/j.amjsurg.2007.03.004

LyuY, Cheng Y, Wang B, Zhao S, Chen L: Early versus delayed laparoscopic cholecystectomy for acute
cholecystitis: an up-to-date meta-analysis of randomized controlled trials. Surg Endosc. 2018, 32:4728-41.
10.1007/s00464-018-6400-0

Papi C, Catarci M, D'Ambrosio L, Gili L, Koch M, Grassi GB, Capurso L: Timing of cholecystectomy for acute
calculous cholecystitis: a meta-analysis. Am ] Gastroenterol. 2004, 99:147-55. 10.1046/j.1572-
0241.2003.04002.x

Banz V, Gsponer T, Candinas D, Giiller U: Population-based analysis of 4113 patients with acute
cholecystitis: defining the optimal time-point for laparoscopic cholecystectomy. Ann Surg. 2011, 254:964-
70.10.1097/SLA.0b013e318228d31c

Brooks KR, Scarborough JE, Vaslef SN, Shapiro ML: No need to wait: an analysis of the timing of
cholecystectomy during admission for acute cholecystitis using the American College of Surgeons National
Surgical Quality Improvement Program database. | Trauma Acute Care Surg. 2013, 74:167-73; 173-4.
10.1097/TA.0b013e3182788b71

Stevens KA, Chi A, Lucas LC, Porter JM, Williams MD: Immediate laparoscopic cholecystectomy for acute
cholecystitis: no need to wait. Am J Surg. 2006, 192:756-61. 10.1016/j.amjsurg.2006.08.040

Cheng X, Cheng P, Xu P, et al.: Safety and feasibility of prolonged versus early laparoscopic cholecystectomy
for acute cholecystitis: a single-center retrospective study. Surg Endosc. 2021, 35:2297-305.
10.1007/s00464-020-07643-z

Wiggins T, Markar SR, MacKenzie H, et al.: Optimum timing of emergency cholecystectomy for acute
cholecystitis in England: population-based cohort study. Surg Endosc. 2019, 33:2495-502. 10.1007/s00464-
018-6537-x

2023 Glines et al. Cureus 15(5): €38915. DOI 10.7759/cureus.38915

8of8


https://dx.doi.org/10.1001/jamasurg.2014.2339
https://dx.doi.org/10.1186/s13017-016-0082-5
https://dx.doi.org/10.1186/s13017-016-0082-5
https://dx.doi.org/10.1002/14651858.CD005440.pub3
https://dx.doi.org/10.1002/14651858.CD005440.pub3
https://dx.doi.org/10.1016/j.amjsurg.2007.03.004
https://dx.doi.org/10.1016/j.amjsurg.2007.03.004
https://dx.doi.org/10.1007/s00464-018-6400-0
https://dx.doi.org/10.1007/s00464-018-6400-0
https://dx.doi.org/10.1046/j.1572-0241.2003.04002.x
https://dx.doi.org/10.1046/j.1572-0241.2003.04002.x
https://dx.doi.org/10.1097/SLA.0b013e318228d31c
https://dx.doi.org/10.1097/SLA.0b013e318228d31c
https://dx.doi.org/10.1097/TA.0b013e3182788b71
https://dx.doi.org/10.1097/TA.0b013e3182788b71
https://dx.doi.org/10.1016/j.amjsurg.2006.08.040
https://dx.doi.org/10.1016/j.amjsurg.2006.08.040
https://dx.doi.org/10.1007/s00464-020-07643-z
https://dx.doi.org/10.1007/s00464-020-07643-z
https://dx.doi.org/10.1007/s00464-018-6537-x
https://dx.doi.org/10.1007/s00464-018-6537-x

	The Optimal Timing of Laparoscopic Cholecystectomy in Acute Cholecystitis: A Single-Center Study
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study population and design
	Basic characteristics
	Timing of surgery and surgical procedure
	Operative outcomes
	Statistical analysis

	Results
	FIGURE 1: Flow Diagram of Patients Enrolled
	TABLE 1: Baseline and Clinical Characteristics Comparing ILC, pELC, and DLC Groups
	TABLE 2: Intraoperative and Postoperative Results Comparing ILC, pELC, and DLC Groups

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


