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Abstract

Background Our aim was to evaluate the advantages and limitations of delayed laparoscopic cholecystectomy (LC)

in a tertiary center.

Materials and methods A retrospective analysis of all patients admitted to our institution with acute calculous

cholecystitis (ACC) between January 2003 and December of 2012 was performed. Data collected included patient

demographics and comorbidities, presenting symptoms, laboratory findings, imaging results, length of stay (LOS),

time to surgery, and surgical complications.

Results A total of 1078 patients were admitted with ACC. There were 593 females (55%), and the mean age was

57 ± 0.6 years. Mean LOS at initial admission, re-admission until surgery, and following surgery was 7.9 ± 0.2,

1.5 ± 0.1, and 3.4 ± 0.2 days, respectively. Percutaneous cholecystostomy (PC) tube was inserted in 24% of the

patients. Only 640 (59%) patients eventually underwent LC. Mean time to surgery was 97 ± 9.8 days, and 16.4% of

patients were readmitted in this time period resulting in a mean total LOS of 10.6 ± 0.2 days. Conversion rate to

open surgery was 5.8% and bile duct injury occurred in 1.1%. Postoperative complications occurred in 9.8% of the

patients, and 30-day mortality was 0.6%. Patients with more severe inflammation according to Tokyo Criteria grade

were more likely to undergo PC, were more likely to be readmitted while waiting for LC, and also had more

postoperative complications.

Conclusions Delayed LC is associated with significant loss of follow-up, long LOS, and higher than expected use of

PC. Conversion rates are lower than in the literature while rates of bile duct injury and mortality are comparable. We

believe these data as well as the available literature are sufficient to change our hospital policy regarding the surgical

treatment of ACC from delayed to early same admission surgery in appropriate cases.

Introduction

Acute calculus cholecystitis (ACC) is one of the most

common diseases in general surgery [1]. Gallstones are

present in up to 15% of the adult population and 4% of

these patients become symptomatic every year [2]. More

than half a million cholecystectomies are performed in the

USA each year, and almost all are due to symptomatic

cholelithiasis [3].

ACC is caused by initial sterile inflammation as a result

of cystic duct obstruction, followed by secondary bacterial
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infiltration. Clinical symptoms include right upper quadrant

abdominal pain, fever, nausea, and vomiting. Right upper

quadrant tenderness is noted in physical examination.

Laboratory findings include elevated white cell count and

C-reactive protein. Ultrasonography can support the diag-

nosis by demonstrating a distended gallbladder filled with

gallstones, increased thickness of the gallbladder wall or

pericystic fluid [4].

In young healthy individuals, laparoscopic cholecys-

tectomy (LC) is the treatment of choice [5]. There are two

main approaches to the timing of LC. The early LC

approach is to perform the operation within the first days

after the initial presentation of symptoms. In the delayed

approach, LC is performed as an elective procedure several

weeks following a conservative treatment with a course of

intravenous antibiotics [2]. There is more and more evi-

dence supporting that early LC has some advantages

namely shorter LOS and decreased hospital costs. [6–9]

Percutaneous cholecystostomy (PC) is reserved as a sal-

vage procedure in patients too moribund to undergo

cholecystectomy or in patients in which conservative

treatment with antibiotics has failed [5]. This procedure is

associated with several complications including longer

hospitalization, more readmissions, and increased 30-day

morbidity and mortality rates [10–13]. Ideally PC should

be followed by cholecystectomy in those who are able to

undergo the procedure.

Some unresolved issues regarding the timing of chole-

cystectomy still remain. Most trials have shown improved

cost and decreased LOS [6–9]. Some trials showed

increased morbidity with delayed LC mostly due to biliary

disease while patients await surgery [6]. Previous reports

did not find differences in bile duct injury and mortality

between early and delayed LC [2]. Additional issues that

have not been thoroughly investigated include loss to fol-

low-up and the extent of PC use during the cool down

period. We hypothesized that loss to follow-up would be a

minor problem and that PC would be used on a minority of

patients.

At the Department of Surgery at Hadassah-Hebrew

University Medical Center delayed cholecystectomy is

practiced due to logistical constraints. Our hospital is

geared toward performing cholecystectomies as elective

and not as acute care procedures. Performing early LC

would require a change in both the logistics and the

infrastructure of the hospital. Over the years, delayed LC

has proved to be associated with low complication rate and

satisfactory outcomes. The aim of this study is to evaluate

the advantages and limitations of delayed LC and compare

our results to existing literature on the outcomes of early

cholecystectomy.

Materials and methods

Approval by the institutional review board (IRB) at

Hadassah-Hebrew University Medical Center was obtained

prior to data collection. We retrospectively reviewed the

charts of all patients admitted to our institution with ACC

between January 1, 2003, and December 31, 2012. Iden-

tification of these patients was done according to the

International Statistical Classification of Diseases and

Related Health Problems (ICD-9), and ACC was defined

according to the Tokyo criteria [4].

Recorded data included: patient demographics, clinical

presentation, and laboratory tests of the index admission.

Patient demographics included age, gender, comorbidities,

prior biliary symptoms, and previous surgical history.

Clinical presentation included positive findings on physical

examination, concurrent cholangitis or pancreatitis and

relevant sonographic findings. Laboratory results included,

total and direct bilirubin, serum amylase, aspartate and

alanine aminotransferase, alkaline phosphatase, gamma

glutamyl transpeptidase, serum creatinine, and white blood

cell count (WBC). All patients were classified according to

the severity of cholecystitis according to the Tokyo Criteria

[4].

Additionally, we recorded information regarding hos-

pitalization, interventions of PC and surgery as well as loss

to follow-up. Hospitalization information included, length

of stay (LOS) calculated as a sum of all admissions,

number of hospitalizations, and number of admissions to

the emergency department (ED).

LC was conducted with the widely accepted four-port

technique. Surgery was performed by 12 experienced,

attending surgeons, who had performed at least 300 pre-

vious cholecystectomies. Surgical variables recorded were:

time to surgery, operative time, conversion to open surgery,

and intraoperative complications. Postoperative course was

examined for complications within 30 days of surgery,

biliary related complications, need for endoscopic retro-

grade cholangiopancreatography (ERCP), readmissions to

the ED, hospital readmissions, and mortality.

Statistical analysis

To identify differences between the groups, univariate

analysis with Chi-square and t test were used as appro-

priate. Statistical calculations were completed using sta-

tistical software SPSS version 20 (SPSS, Inc., Chicago, Il),

and a p value\0.05 was considered to represent statistical

significance for all comparisons. Data are presented as the

median or mean ± standard error of mean, as appropriate.
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Results

During the study period, 1078 patients were admitted to our

institution with the diagnosis of ACC. Of the entire cohort,

there were 593 females (55%) and the mean age was

57 ± 0.6. Mean body mass index (BMI) was 27.9 ± 0.1.

Eight hundred and forty (78%) patients underwent

ultrasonography upon admission. Other patients were

either diagnosed clinically or by aid of computed tomog-

raphy. Common sonographic findings included:

cholelithiasis (82%), wall thickening (80%), pericystic

fluid (29%), and positive sonographic Murphy’s sign

(13%).

Mean LOS at index admission was 7.9 ± 0.2 days.

While awaiting delayed surgery, 18.2% of patients returned

to the ED and 16.4% were readmitted resulting in an

additional mean LOS of 1.5 ± 0.1 days. The patients who

were readmitted were older (60.6 ± 2.12 vs.

51.8 ± 0.75 years), more often had renal failure (12.2 vs.

2.20%), had higher Tokyo Criteria grade (see Table 1), had

a longer index admission (8.4 ± 0.47 vs.

6.99 ± 0.20 days), and were more likely to require PC

(65.3 vs. 22.1%). Mean LOS following delayed cholecys-

tectomy was 3.4 ± 0.2 days. The cumulative LOS from

index admissions to discharge following delayed chole-

cystectomy was 10.6 ± 0.2 days (Fig. 1).

Of the entire cohort, 256 patients (24%) required

insertion of a PC tube during their index admission and the

data for this group was recently published [13]. As opposed

to the entire cohort, these patients were more often male

(54 vs. 45%, p\ 0.005) and were significantly older

(67.4 ± 0.9 vs. 53 ± 0.7 years, p\ 0.005). This group

Table 1 Comparison of patients according to Tokyo cholecystitis grade

Variable Grade I (N = 690, 64%) Grade II (N = 325, 30%) Grade III (N = 63, 6%) p value *(significant)

Age (years) 55.6 ± 0.74 57.1 ± 1.11 73.7 ± 1.59 \0.001*

Gender (% females) 55.7% 53.5% 55.6% 0.800

Cholecystostomy (%) 14.5% 36.0% 61.9% \0.001*

Surgery (%) 57.8% 64.9% 30.2% \0.001*

Mean time to surgery (days) 90.2 ± 8.82 108 ± 16.1 115 ± 12.8 0.575

Readmissions (%) 7.97% 14.7% 15.9% \0.0015*

Mean operative time (minutes) 117 ± 5.46 115 ± 3.98 150 ± 14.6 0.460

Conversion (%) 4.76% 7.58% 5.26% 0.360

Bile duct injury (%) 0.50% 2.37% 0% 0.100

Postoperative complications 8.02% 13.3% 21.1% 0.035*

Fig. 1 Study flow chart and

mean length of stay (LOS)
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had more comorbidities including HTN, DM, CRF, CAD,

COPD, dialysis, cirrhosis, and atrial fibrillation. These

patients experienced more complications including: 14%

accidental ejection of the PC tube, 11% reinsertion of a PC,

and 5% peri-tubal leakage. Additionally, 8.2% of patients

with PC were readmitted to the ED and 4.7% were

readmitted.

Only 640 (59%) patients eventually underwent chole-

cystectomy at our institution (Fig. 1). Mean time from

index admission to surgery was 97 ± 9.8 days. In this time

period, 16.4% of patients required readmissions for a mean

of 1.5 ± 0.1 days. Laparoscopy was the initial surgical

approach in 98% of the cases, and conversion rate to open

surgery was 5.8%. Mean operative time was 117 ± 4 min.

Drains were utilized in 22.6% of cases as per surgeons’

discretion.

Intra- or postoperative bleeding occurred in 3.6%,

superficial surgical site infection (SSI) in 2% and deep SSI

in 4%. Bile leak from the cystic duct was noted in 3.8%,

and common bile duct (CBD) injury was identified in 1.1%

of cases. These included two cases of side injury to the

common bile duct (type D injury) and five cases of com-

mon bile duct transection (type E injury). Thirty-two

patients (4.7%) required ERCP after surgery and of these 7

suffered from post-ERCP pancreatitis. Mean LOS follow-

ing surgery was 3.4 ± 0.2 days. Eighteen percent of

patients were referred to the ED during the first 90 days

following surgery, and 10.2% of these patients were

readmitted. Thirty-day mortality following surgery was

0.6% (four patients), and the cause of postoperative death

in all cases was attributed to septic shock most likely due to

bile leakage.

Significant differences were identified when comparing

patients according to the Tokyo grading of cholecystitis

severity (Table 1). Patients with Tokyo grade 3 were older,

more often required PC insertion, were less likely to

undergo surgery, had more readmissions while awaiting

surgery, and had more postoperative complications

(Table 1). There was no statistically significant difference

between the groups in terms of gender, time to surgery,

operative time, or conversion to open surgery rate.

Although not significantly different, the rate of bile duct

injury was higher for grade 2 patients as compared to grade

1.

Discussion

Despite the growing body of evidence of the advantages of

early LC for ACC, our institution practices the delayed LC

approach. This is mostly due to logistical limitations

influenced primarily by operating room availability, high

volume of trauma patients, and understaffed OR. Our data

present some limitations of this approach. The delayed

approach is associated with considerable loss to follow-up,

as well as liberal use of PC particularly in patients with

Table 2 Summary of randomized controlled studies (with over 30 patients in each arm) and meta-analyses comparing early versus delayed

cholecystectomy

Study/

Year

Design Early cholecystectomy Delayed cholecystectomy

Number

of

patients

Overall

LOS

(days)

Conversion

to open

surgery

Bile

duct

injury

Mortality Number

of

patients

Overall

LOS

(days)

Conversion

to open

surgery

Bile

duct

injury

Mortality

Lo et al.

[15]

RCT 45 6.0 11.1% 0% 0% 41 11.0 22.0% 2.4% 0%

Lai et al.

[17]

RCT 53 7.6 20.8% 0% 0% 51 11.6 21.6% 0% 0%

Johansson

et al.

[18]

RCT 74 5.0 31.1% 0% 0% 71 8.0 28.2% 1.4% 0%

Macafee

et al.

[21]

RCT 36 6.0 2.8% N/A N/A 36 6.0 2.8% N/A N/A

Gutt et al.

[8]

RCT 304 5.4 9.9% N/A 0.3% 314 10.0 10.5% N/A 0.3%

Saber et al.

[19]

RCT 61 2.4 4.9% N/A N/A 59 5.7 1.7% N/A N/A

Gurasamy

et al. [2]

Meta-

analysis

244 6.1 19.7% 0.4% 0% 244 9.0 22.1% 0.6% 0%

Wu et al.

[20]

Meta-

analysis

809 4.8 12.0% 0.7% 0.3% 816 8.3 13.1% 0.7% 0.3%
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Tokyo grade 3 cholecystitis. While waiting for surgery, a

significant minority was readmitted to the hospital with

biliary tract disease or with PC tube complications. More

severe cases of cholecystitis were more likely to be read-

mitted. The overall rate of conversion to open surgery was

low. Length of stay, bile duct injuries, and mortality were

comparable to previous reports in the literature.

The first drawback of the delayed approach is the higher

than expected use of PC at initial admission. Nearly a

quarter of our patients (24%) required the insertion of PC.

and this was frequently associated with tube related com-

plications. Moreover, we have recently demonstrated that

PC is associated with increased perioperative complica-

tions including bile duct injury, bleeding, and SSI [13]. PC

has been recognized as a definitive procedure for ACC in a

selective group of old and high-risk patients [14].

Another obvious and striking shortcoming of the

delayed approach is loss to follow-up. Four hundred and

thirty-eight patients (41%) were not operated on at our

institution. It is encouraging to think that by simply

changing hospital policy in favor of early LC, we could

nearly double the volume of LC at our institution. Poor

adherence to discharge recommendations, suboptimal fol-

low-up, and limited operating room slots are the primary

reasons for the length of time between initial admission and

surgery. Although our team recommends cholecystectomy

six weeks after the initial hospitalization, mean time to

surgery in the cohort was nearly 14 weeks.

Several studies have demonstrated that early LC is

associated with a significantly shorter LOS as compared to

delayed LC [2, 8, 15–20]. Our cumulative LOS in this

study was 10.6 ± 0.2 days and compares somewhat

favorably to other studies on delayed LC. [2, 8, 15, 17–21]

This can be explained by the high loss of follow-up rate

where a significant portion of our cohort did not undergo

surgery and therefore did not require an additional admis-

sion for this purpose.

Additionally, 16.4% of patients were readmitted due to

gallstone-related disease from the time of index admission

and while awaiting their elective delayed cholecystectomy.

All these admissions and related health care cost would

have been avoided if the early approach to surgery were

implemented at our institution.

This is not to say the delayed LC does not have some

advantages namely low conversion rate of 5.8% for our

cohort. Previous randomized controlled trials have shown a

conversion rate between 3 and 30% for LC due to ACC

(Table 2) [8, 15–19, 21]. Meta-analyses have demonstrated

the conversion rate to be between 12 and 22% (Table 2)

[2, 20]. It is possible that the long time between ACC

admission and surgery allowed sufficient convalescence for

the anatomy to be more easily identifiable. A low con-

version rate is one of the advantages pointed out by the

delayed LC advocates. The rate of bile duct injury in this

study was comparable to the high side of reports in the

literature at 1.1%. Strikingly the rate of bile duct injury for

patients with Tokyo grade 1 was only 0.5% as compared to

2.4% for grade 2 patients (not significant). A mortality rate

of 0.6% was also comparable to previous published reports

[20, 22, 23]. Intraoperative cholangiography and selective

use of subtotal cholecystectomy were not routinely per-

formed. It is possible that judicious utilization of these

techniques could reduce rates of bile duct injury.

All patients were divided into three grades of chole-

cystitis severity according to the Tokyo Criteria. Patients

with grade 3 cholecystitis were older. Over 60% of these

patients underwent cholecystostomy. Only 30% of these

patients eventually underwent cholecystectomy, and when

they did they experienced more complications. It is infer-

red that cholecystostomy was used as a definitive proce-

dure in significant subset of Tokyo grade 3 patients. There

was no statistically significant difference in the groups in

terms of operative time, conversion and bile duct injury,

although the degree of inflammation in the index admission

must have been quite different. This could support the

theory that delayed cholecystectomy may be beneficial in

cooling the pericholecystic inflammation until surgery and

may contribute to better recognition of the anatomy.

In the beginning of the laparoscopic era in the early

1990s, several studies demonstrated high conversion and

complication rate in LC for ACC and advocated delayed

cholecystectomy [6, 24]. In some centers at that time acute

inflammation was even considered, a contraindication to

LC [25]. More recently, randomized controlled trials

(RCT) and meta-analyses have shown that early LC is

superior to delayed LC in terms of LOS and hospital costs.

Early LC has been found to be associated with lower

morbidity in one RCT, but the opposite was demonstrated

in another RCT [6–9]. Following these studies, early

cholecystectomy has been gaining worldwide acceptance

as the preferred surgical approach for ACC. Despite this

consensus, many institutions across the globe still practice

delayed cholecystectomy due to a variety of causes

including, among others, infrastructure difficulties and

financial constraints [26]. Additionally, there is still a

question regarding how long it is safe to wait from the

onset of symptoms to surgery in the acute setting. Initially,

the inflammation edema guides the surgical planes but

afterword fibrosis sets in. Several studies have suggested

that operating after 72 h from the onset of symptoms, the

so-called golden time period is reasonable and has

acceptable outcomes [8, 26, 27]. Our experience described

in this study and the published literature supports a change

of our treatment algorithm to early LC. We hope this study

influences other centers that still practice delayed LC to do

the same.
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This study has several limitations. This study is retro-

spective and subject to biases including possible selection

bias. It has also been shown that prospective collection of

complications is more accurate than retrospectively doing

so [28]. This article is a description of a cohort of patients

and there is no comparison between groups, and we did

compare our experience to published results in the litera-

ture. Additionally, 41% of patients were loss to follow-up

and we lack any information regarding their possible

admissions at other medical centers or any surgical out-

comes. This study only focuses on patients diagnosed and

treated as ACC. Patients with biliary colic are not the focus

of this study and were not included.

Conclusions

The aim of this study is to describe our experience with the

delayed LC approach over a period of ten years and to

critically evaluate it. This approach is associated with

significant loss to follow-up, long LOS, and higher than

expected use of PC. Conversion rates are low and rates of

bile duct injury and perioperative mortality are comparable

to previous reports in the literature. These data and pub-

lished literature support a change in the management

paradigm of ACC at our center to early LC and requires the

establishment of acute surgical care infrastructure.

Compliance with ethical standards

Conflict of interest All the authors have no conflict of interest

related to the manuscript and did not receive grants for the work

involved.

References

1. Melloul E, Denys A, Demartines N, Calmes JM, Schafer M

(2011) Percutaneous drainage versus emergency cholecystectomy

for the treatment of acute cholecystitis in critically ill patients:

does it matter? World J Surg 35(4):826–833

2. Gurusamy KS, Davidson C, Gluud C, Davidson BR (2013) Early

versus delayed laparoscopic cholecystectomy for people with

acute cholecystitis. Cochrane Database Syst Rev 6:CD005440

3. Barak O, Elazary R, Appelbaum L, Rivkind A, Almogy G (2009)

Conservative treatment for acute cholecystitis: clinical and

radiographic predictors of failure. Isr Med Assoc J

11(12):739–743

4. Hirota M, Takada T, Kawarada Y, Nimura Y, Miura F, Hirata K

et al (2007) Diagnostic criteria and severity assessment of acute

cholecystitis: Tokyo guidelines. J Hepatobiliary Pancreat Surg

14(1):78–82

5. Spira RM, Nissan A, Zamir O, Cohen T, Fields SI, Freund HR

(2002) Percutaneous transhepatic cholecystostomy and delayed

laparoscopic cholecystectomy in critically ill patients with acute

calculus cholecystitis. Am J Surg 183(1):62–66

6. Siddiqui T, MacDonald A, Chong PS, Jenkins JT (2008) Early

versus delayed laparoscopic cholecystectomy for acute

cholecystitis: a meta-analysis of randomized clinical trials. Am J

Surg 195(1):40–47

7. Gurusamy K, Samraj K, Gluud C, Wilson E, Davidson BR (2010)

Meta-analysis of randomized controlled trials on the safety and

effectiveness of early versus delayed laparoscopic cholecystec-

tomy for acute cholecystitis. Br J Surg 97(2):141–150

8. Gutt CN, Encke J, Koninger J, Harnoss JC, Weigand K, Kipf-

muller K et al (2013) Acute cholecystitis: early versus delayed

cholecystectomy, a multicenter randomized trial (ACDC study,

NCT00447304). Ann Surg 258(3):385–393

9. Ozkardes AB, Tokac M, Dumlu EG, Bozkurt B, Ciftci AB,

Yetisir F et al (2014) Early versus delayed laparoscopic chole-

cystectomy for acute cholecystitis: a prospective, randomized

study. Int Surg 99(1):56–61

10. Abi-Haidar Y, Sanchez V, Williams SA, Itani KM (2012)

Revisiting percutaneous cholecystostomy for acute cholecystitis

based on a 10-year experience. Arch Surg 147(5):416–422

11. Winbladh A, Gullstrand P, Svanvik J, Sandstrom P (2009) Sys-

tematic review of cholecystostomy as a treatment option in acute

cholecystitis. HPB (Oxford) 11(3):183–193

12. Cheruvu CV, Eyre-Brook IA (2002) Consequences of prolonged

wait before gallbladder surgery. Ann R Coll Surg Engl

84(1):20–22

13. Mizrahi I, Mazeh H, Yuval JB, Almogy G, Bala M, Simanovski

N et al (2015) Perioperative outcomes of delayed laparoscopic

cholecystectomy for acute calculous cholecystitis with and

without percutaneous cholecystostomy. Surgery 158(3):728–735

14. Bala M, Mizrahi I, Mazeh H, Yuval J, Eid A, Almogy G (2016)

Percutaneous cholecystostomy is safe and effective option for

acute calculous cholecystitis in select group of high-risk patients.

Eur J Trauma Emerg Surg 42(6):761–766

15. Lo CM, Liu CL, Fan ST, Lai EC, Wong J (1998) Prospective

randomized study of early versus delayed laparoscopic chole-

cystectomy for acute cholecystitis. Ann Surg 227(4):461–467

16. Kolla SB, Aggarwal S, Kumar A, Kumar R, Chumber S, Parshad

R et al (2004) Early versus delayed laparoscopic cholecystectomy

for acute cholecystitis: a prospective randomized trial. Surg

Endosc 18(9):1323–1327

17. Lai PB, Kwong KH, Leung KL, Kwok SP, Chan AC, Chung SC

et al (1998) Randomized trial of early versus delayed laparo-

scopic cholecystectomy for acute cholecystitis. Br J Surg

85(6):764–767

18. Johansson M, Thune A, Blomqvist A, Nelvin L, Lundell L (2003)

Management of acute cholecystitis in the laparoscopic era: results

of a prospective, randomized clinical trial. J Gastrointest Surg

7(5):642–645

19. Saber A, Hokkam EN (2014) Operative outcome and patient

satisfaction in early and delayed laparoscopic cholecystectomy

for acute cholecystitis. Minim Invasive Surg 2014:162643

20. Wu XD, Tian X, Liu MM, Wu L, Zhao S, Zhao L (2015) Meta-

analysis comparing early versus delayed laparoscopic cholecys-

tectomy for acute cholecystitis. Br J Surg 102(11):1302–1313

21. Macafee DA, Humes DJ, Bouliotis G, Beckingham IJ, Whynes

DK, Lobo DN (2009) Prospective randomized trial using cost-

utility analysis of early versus delayed laparoscopic cholecys-

tectomy for acute gallbladder disease. Br J Surg 96(9):1031–1040

22. Dolan JP, Diggs BS, Sheppard BC, Hunter JG (2005) Ten-year

trend in the national volume of bile duct injuries requiring

operative repair. Surg Endosc 19(7):967–973

23. Gurusamy KS, Rossi M, Davidson BR (2013) Percutaneous

cholecystostomy for high-risk surgical patients with acute cal-

culous cholecystitis. Cochrane Database Syst Rev 8:CD007088

24. Kum CK, Goh PM, Isaac JR, Tekant Y, Ngoi SS (1994)

Laparoscopic cholecystectomy for acute cholecystitis. Br J Surg

81(11):1651–1654

World J Surg (2017) 41:1762–1768 1767

123



25. Graves HA Jr, Ballinger JF, Anderson WJ (1991) Appraisal of

laparoscopic cholecystectomy. Ann Surg. 213(6):655–662 (dis-
cussion 62-4)

26. Rosin D (2012) A comparison of laparoscopic cholecystectomy

for acute cholecystitis both within and beyond 72 h of symptom

onset during the emergency admission: how golden is ‘‘golden’’?

World J Surg 36(11):2659–2660

27. Zhu B, Zhang Z, Wang Y, Gong K, Lu Y, Zhang N (2012)

Comparison of laparoscopic cholecystectomy for acute

cholecystitis within and beyond 72 h of symptom onset during

emergency admissions. World J Surg 36(11):2654–2658

28. Mazeh H, Samet Y, Abu-Wasel B, Beglaibter N, Grinbaum R,

Cohen T et al (2009) Application of a novel severity grading

system for surgical complications after colorectal resection. J Am

Coll Surg 208(3):355–361

1768 World J Surg (2017) 41:1762–1768

123


	Delayed Laparoscopic Cholecystectomy for Acute Calculous Cholecystitis: Is it Time for a Change?
	Abstract
	Background
	Materials and methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	References




