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Clinical and operative outcomes of patients  
with acute cholecystitis who are treated initially 
with image-guided cholecystostomy

Background: Percutaneous cholecystostomy (PC) tube placement followed by 
delayed cholecystectomy has been shown to be an effective treatment option in high-
risk populations such as older and critically ill patients. The goal of this study was to 
review the short -and long-term clinical and operative outcomes of patients with acute 
cholecystitis initially treated with PC tube placement.

Methods: We conducted a retrospective review of patients who underwent image-
guided PC tube insertion between 2001 and 2011 at the Royal University Hospital or 
St. Paul’s Hospital, Saskatoon. Clinical outcomes, complications and elective chole-
cystectomy follow-up were noted.

Results: A total of 140 patients underwent PC tube insertion, 76 men and 64 women 
with a mean age of 68.4 (standard deviation 17.7) years. Of the 140, 94 (67.1%) had an 
American Society of Anesthesiologists classification score of III or IV. Percutaneous 
cholecystostomy tubes remained in place for a median of 21.0 days, and the median 
hospital stay was 7.0 days. Readmission owing to complications from PC tubes 
occurred in 21 patients (15.0%), and 10 (7.1%) were readmitted with recurrent chole-
cystitis after tube removal. Forty-four patients (31.4%) returned for subsequent elec-
tive cholecystectomy, of whom 32 (73%) underwent laparoscopic cholecystectomy, 
4  (9%) underwent open cholecystectomy, and 8 (18%) underwent laparoscopic con-
verted to open cholecystectomy.

Conclusion: Percutaneous cholecystostomy is a safe procedure that can be performed in 
patients who are older or have numerous comorbidities. However, less than one-third of 
such patients in our cohort subsequently had the definitive intervention of elective chole-
cystectomy, with a high rate of conversion from laparoscopic to open cholecystectomy.

Contexte  : Il a été démontré que la pose d’un drain de cholécystostomie percutanée 
suivie d’une cholécystectomie tardive serait une option thérapeutique efficace chez les 
populations à risque élevé, comme les patients âgés et gravement malades. L’objectif de 
cette étude était de revoir l’issue clinique et chirurgicale à court et à long terme chez les 
patients ayant présenté une cholécystite aiguë traitée par cholécystostomie percutanée.

Méthodes : Nous avons procédé à une revue rétrospective des patients ayant subi une 
cholécystostomie percutanée guidée à l’aide de l’imagerie entre 2001 et 2011 à l’Hôpital 
royal universitaire ou à l’Hôpital St. Paul de Saskatoon. Nous avons ensuite pris note de 
l’issue clinique, des complications et des cholécystectomies non urgentes subséquentes.

Résultats  : En tout, 140 patients ont subi une cholécystostomie percutanée, 
76 hommes et 64 femmes âgés en moyenne de 68,4 ans (écart-type 17,7 ans). Sur les 
140 patients, 94 (67,1 %) présentaient un score ASA (American Society of Anesthesiolo-
gists) de III ou IV. Les drains de cholécystostomie percutanée sont restés en place pen-
dant une période médiane de 21,0 jours et la durée médiane des séjours hospita liers a été 
de 7,0 jours. Vingt-et-un patients (15,0 %) ont dû être réadmis en raison de complica-
tions liées aux drains de cholécystostomie, et 10 patients (7,1 %), en raison d’une récur-
rence de la cholécystite après le retrait du drain. Quarante-quatre patients (31,4 %) sont 
revenus pour une cholécystectomie non urgente, dont 32 (73 %) ont subi une cholécys-
tectomie laparoscopique, 4 (9 %), une cholécystectomie laparoto mique, et 8 (18 %) une 
cholécystectomie laparoscopique convertie en cholécystectomie laparotomique.

Conclusion : La cholécystostomie percutanée est une approche sécuritaire envisage-
able chez les patients plus âgés présentant plusieurs comorbidités. Toutefois, dans 
notre cohorte, moins du tiers de ces patients ont par la suite subi la cholécystectomie 
non urgente définitive, et le taux de conversion de cholécystectomie laparoscopique 
en cholécystectomie laparotomique a été élevé.
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T he accepted standard for treatment of acute chole-
cystitis is laparoscopic cholecystectomy.1,2 How-
ever, laparoscopic cholecystectomy in patients at 

high risk with multiple comorbidities, such as older people 
and those who are critically ill, has been associated with a 
postoperative morbidity rate of over 20% in some series 
and a mortality rate reaching 5%.3–7 The presence of 
comorbidities has been shown to be a predictor of conver-
sion to an open procedure8 and to result in increased peri-
operative complications.9 Older patients have been found 
to have an increase in complicated biliary tract disease, 
with conversion rates of laparoscopic to open cholecystec-
tomy ranging from 5% to 37%.4,5,10

Image-guided percutaneous cholecystostomy (PC) 
tube placement has been found to be a safe and effective 
alternative to cholecystectomy in patients at high risk 
with serious comorbidities.11–16 This procedure provides 
an immediate treatment option in these sick patients but 
is essentially a temporizing measure until the immediate 
emergency is treated and the patient’s medical condition 
is optimized for an elective cholecystectomy procedure 
several weeks after placement of the PC tube.17 Percuta-
neous cholecystostomy tube placement followed by 
delayed cholecystectomy has been shown to be an effec-
tive treatment option in this high-risk population.18 
There have been inconsistent results regarding the supe-
riority of early versus delayed laparoscopic cholecystec-
tomy. Randomized and retrospective studies favoured 
early cholecystectomy for acute cholecystitis owing to a 
lower morbidity rate, shorter hospital stay and lower 
cost,19–21 whereas a systematic review did not show any 
significant difference in the rate of complications.22 
Improved outcomes have been shown with delayed chole-
cystectomy following percutaneous draining in this high-
risk cohort.23

The resolution of the acute episode of cholecystitis 
after PC tube placement may itself be followed by com-
plications, including a 1-year cholecystitis recurrence rate 
of up to 35% and 30-day overall mortality rate of up to 
15.4%.24,25 In most studies published after 1995, the over-
all mortality rate was 13.3%.25 However, the selection 
bias toward patients with comorbidities and older patients 
in this patient population results in a mortality rate 
related more to underlying overall health than to PC tube 
placement.

We aimed to determine short- and long-term clinical 
and operative outcomes of patients with acute cholecystitis 
treated initially with PC tube placement.

Methods

We conducted a retrospective study of patients with a 
diagnosis of acute cholecystitis who underwent image-
guided PC tube insertion from 2001 to 2011 at the Royal 
University Hospital or St. Paul’s Hospital, Saskatoon. 

Patients with cholecystitis caused by malignant disease, 
ascending infection from common bile duct stones or pan-
creatic disease were excluded from the study. The study 
was approved by the research ethics board of the Univer-
sity of Saskatchewan.

We defined acute cholecystitis based on the Tokyo Cri-
teria.26 The general surgeon on call for the acute care ser-
vice at our institution was responsible for the decision to 
place a PC tube. All PC tubes were placed under ultra-
sonography or computed tomography guidance by a con-
sultant staff radiologist.

The chart review included a 2-year follow-up period. 
Patient demographic characteristics, comorbidities, labora-
tory findings, image findings and follow-up including 
readmission due to PC tube complications and elective 
cholecystectomy were noted. Complications after PC tube 
insertion included readmission to hospital secondary to 
tube dislodgement, site leakage and need for reinsertion. 
The primary outcome was the proportion of patients who 
subsequently underwent elective cholecystectomy. Second-
ary outcomes included hospital length of stay and the 
length of time the tube was in place.

We reviewed operative reports for patients who 
returned for elective cholecystectomy to identify the type 
of chole cystectomy performed (laparoscopic v. open), con-
version to open surgery, the reason for the conversion and 
the American Society of Anesthesiologists (ASA) classifica-
tion score.

Data are presented as median and quartile range as 
appropriate. We tested significance using the Pearson χ2 
test.

Results

We reviewed the charts of 140  patients who underwent 
image-guided PC tube placement for acute cholecystitis. 
Of the 113  radiology reports that described the presence 
or absence of gallstones, 21 (18.6%) showing acalculous 
cholecystitis. The study cohort included patients who were 
admitted to the intensive care unit. There were 76 men 
(54.3%) and 64 women (45.7%) with a mean of 68.4 (stan-
dard deviation 17.7) years. Patients had elevated leukocyte 
counts and multiple comorbidities (Table 1). Of the 
140 patients, 19 were lost to follow-up.

Outcomes

In most cases, a PC tube was placed because the patient 
was a poor surgical candidate owing to multiple comorbid-
ities, critical illness or advanced age. The timing of tube 
placement was immediately on presentation or after 
on going symptoms and elevated leukocyte count following 
initial intravenous antibiotic treatment in patients at high 
risk. Eight cases were due to gallbladder factors including 
gallbladder perforation and empyema.
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The PC tube was eventually removed in all patients for 
whom follow-up data were available. The tubes remained 
in place for a median of 21.0 (quartile range 31.0) days, and 
patients remained in hospital for a median of 7.0 (quartile 
range 10.0) days after tube insertion (Table 2). In 11 cases, 
the tube remained in place until elective cholecystectomy. 
Home care was arranged for all patients who were sent 
home with PC tubes.

After discharge from hospital, 21 patients (15.0%) 
were readmitted to hospital because of PC tube compli-
cations (Table 2). The most common complications 
resulting in readmission were tube displacement from the 
gallbladder (9 patients), clogged tube (7) and pain at the 
PC site (6). Less common reasons were leaking around 
the tube, tube breakage and removal of the tube by the 
patient. After the tubes had been removed, 10 patients 
(7.1%) were readmitted with cholecystitis; most were 
managed nonoperatively, and only 3 subsequently under-
went cholecystectomy.

Elective cholecystectomy

A total of 44 patients (31.4%) underwent subsequent elec-
tive cholecystectomy following initial PC tube insertion 
(Table 3). Three had subtotal cholecystectomy. No deaths 
were documented in the 30-day postoperative period.

discussion

This cohort of 140  patients who underwent initial PC 
tube insertion for acute cholecystitis at our institution 
over a 10-year period were found to have serious comor-
bidities, in most cases cardiac. About one-third of 
patients returned for subsequent delayed elective chole-
cystectomy, of which 18% were converted from a laparo-
scopic to an open pro cedure. Percutaneous cholecystos-
tomy tube insertion had minimal associated morbidity, 
and patients were typically in hospital for 1 week follow-
ing the procedure. The tube typically remained in place 
for 3  weeks, during which time 15.0% of patients 
required readmission to hospital for tube-related compli-
cations. Following removal of the tube, 7.1% of patients 
were readmitted with recurrent  cholecystitis.

Several investigators have reported outcomes after 
treatment of cholecystitis with PC.16,27,28 These studies, 
however, are limited to relatively small cohorts and lack 
consistency regarding a delayed versus early laparoscopic 
cholecystectomy approach after initial PC tube insertion. 
Furthermore, a 2013 Cochrane review showed that these 
trials also were not adequately powered, with a high risk of 
bias and differences in patient inclusion criteria.29 There-
fore, there are no clear guidelines on the role of PC in the 
management of acute cholecystitis.

Table 1. Baseline demographic characteristics of patients with 
acute cholecystitis who underwent percutaneous 
cholecystostomy tube placement

Characteristic
No. (%) of patients*

n = 140

Age, mean ± SD; yr 68.4 ± 17.7

Male sex 76 (54.3)

Weight, mean ± SD; kg 84.4 ± 20.2

Laboratory values, mean ± SD

    Leukocyte count, × 109/L 14.4 ± 6.3

    Hemoglobin level, g/L 117 ± 19.7

Comorbidities

    Respiratory 48 (34.3)

    Cardiac 98 (70.0)

    Metabolic 64 (45.7)

    Gastrointestinal 34 (24.3)

    Renal 26 (18.6)

    Hepatic 10 (7.1)

    Malignant disease 27 (19.3)

Steroid use 5 (3.6)

Received anticoagulant treatment 30 (21.4)

Previous abdominal surgery 53 (37.8)

Radiological findings

    Dilated gallbladder (n = 111) 94 (84.7)

    Gallbladder wall thickness ≥ 4 mm (n = 122) 110 (90.2) 

    Pericholecystic fat stranding (n = 97) 79 (81.4)

    Cholelithiasis (n = 113) 92 (81.4)

SD = standard deviation.

*Except where noted otherwise.

Table 2. Outcomes

Outcome No. (%) of patients*

Hospital length of stay after tube insertion, median 
(quartile range); d

7.0 (10.0)

No. of days tube in place, median (quartile range) 21.0 (31.0)

Readmission due to tube complications 21 (15.0)

    1 readmission 14 (10.0)

    2 readmissions 5 (3.6)

    3 readmissions 2 (1.4)

Readmission for cholecystitis after tube removal 10 (7.1)

*Except where noted otherwise.

Table 3. Outcome of delayed elective cholecystectomy

Outcome
No. (%) of patients

n = 44

Procedure

    Laparoscopic 32 (73)

    Open 4 (9)

    Laparopscopic converted to open 8 (18)

ASA classification score

    I or II 24 (54)

    III or IV 20 (45)

Reason for conversion to open

    Extensive adhesions 4 (50)

    Severe inflammation 1 (12)

    Difficult anatomy/dissection 3 (38)

ASA = American Society of Anesthesiologists.
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In a recent study, Mirzahi and colleagues30 compared 
the outcome of delayed cholecystectomy in patients with 
and without initial PC tube insertion. They reported that 
delayed, elective laparoscopic cholecystectomy was a rou-
tine practice at their institution, therefore giving them a 
larger cohort and hence possible bias. Patients who under-
went PC had a longer hospital stay and a higher rate of 
conversion to open cholecystectomy than the group with-
out PC (11% v. 4%). The PC group also presented a 
greater rate of overall biliary-related complications and 
surgical site infections. Percutaneous cholecystostomy was 
an independent predictor of conversion to open surgery, 
along with presence of cirrhosis and choledocholithiasis.

Less than one-third (31.4%) of patients in our cohort 
returned for delayed, elective cholecystectomy; in 18%, a 
laparoscopic procedure was converted to an open proced-
ure. This is in keeping with reported rates of conversion 
from laparoscopic to open cholecystectomy of 14%–67% 
in patients who have had PC tube placement.3,10,14,28,30–33

In our study, 15.0% of patients required 1 or more 
readmissions because of complications related to the PC 
tube, most commonly tube dislodgement or clogging, and 
pain at the insertion site. In a systematic review, Winbladh 
and colleagues25 also reported slippage of the PC tube, in 
8.6% of patients. The rate of recurrent cholecystitis after 
tube removal was 7.1% in our patient cohort, lower than 
that reported by Sanjay and colleagues,28 22%.

Just over half (54%) of our patients who underwent 
elective cholecystectomy had an ASA score of I or II. Pre-
vious studies have also confirmed the intuitive conclusion 
that predictive factors of eventual cholecystectomy include 
younger age and fewer comorbidities.34,35 However, the 
ASA score calculated by anesthesia at the time of elective 
cholecystectomy is not always independent of observer bias 
and also does not necessarily reflect the clinical condition 
at the time of initial presentation.

A total of 18.6% of patients in our cohort had docu-
mented acalculous cholecystitis. Sicker patients with multi-
ple comorbidities are more likely to have acalculous chole-
cystitis and, in turn, are more likely to be treated with PC. 
This is reflected in the recommendation for laparoscopic 
cholecystectomy for acalculous cholecystitis in more fit 
patients only.36

Limitations

Our research was limited as a retrospective study, and 
hence there is the possibility of selection bias. This could 
be remedied in future studies by assigning specific criteria 
for PC over laparoscopic cholecystectomy or vice versa in a 
prospective manner and measuring outcomes using pro-
spective evaluation models. Another limitation of this 
study was the inability to accurately assign ASA scores, 
since it is well known that these are not always accurate, 
unless in the context of a prospective study.

conclusion

There are no current guidelines based on definitive data to 
guide the decision as to which patients should undergo PC 
tube insertion on initial presentation, and, hence, this is at 
the surgeon’s discretion. Better definitive criteria are needed 
for choosing one treatment (PC) over another (laparoscopic 
cholecystectomy) in the context of the initial presentation of 
patients with acute cholecystitis in order to optimize treat-
ment selection and outcomes. Percutaneous cholecystos-
tomy tube insertion can be performed in patients at high 
risk with numerous comorbidities without significant mor-
bidity and mortality. However, less than one-third of such 
patients in our cohort subsequently had the definitive inter-
vention of elective cholecystectomy. The rates of initial 
open cholecystectomy and conversion from laparoscopic to 
open cholecystectomy were quite high in this group.

Affiliations: From the Department of General Surgery, University of 
Saskatchewan, Saskatoon, Sask. (Molavi, Schellenberg, Christian); and 
the Department of Surgical Oncology, University of Toronto, Toronto, 
Ont. (Schellenberg).

Competing interests: None declared.

Contributors: All authors designed the study. A. Schellenberg and 
I. Molavi acquired the data, which all authors analyzed. All authors wrote 
and reviewed the article and approved the final version for publication.

References

 1. Miller RE, Kimmelstiel FM. Laparoscopic cholecystectomy for acute 
cholecystitis. Surg Endosc 1993;7:296-9.

 2. Lujan JA, Parrilla P, Robles R, et al. Laparoscopic cholecystectomy 
in the treatment of acute cholecystitis. J Am Coll Surg 1995;181:75-7.

 3. Pessaux P, Regenet N, Tuech JJ, et al. Laparoscopic versus open 
cholecystectomy: a prospective comparative study in the elderly with 
acute cholecystitis. Surg Laparosc Endosc Percutan Tech 2001;11:252-5.

 4. Bingener J, Richards ML, Schwesinger WH, et al. Laparoscopic 
cholecystectomy for elderly patients: Gold standard for golden years? 
Arch Surg 2003;138:531-6.

 5. Tambyraja AL, Kumar S, Nixon SJ. Outcome of laparoscopic chole-
cystectomy in patients 80 years and older. World J Surg 2004;28:745-8.

 6. Maxwell JG, Tyler BA, Rutledge R, et al. Cholecystectomy in 
patients aged 80 and older. Am J Surg 1998;176:627-31.

 7. Brunt LM, Quasebarth MA, Dunnegan DL. Outcome analysis of 
laparoscopic cholecystectomy in the extremely elderly. Surg Endosc 
2001;15:700-5.

 8. Goh JC, Tan JK, Lim JW, et al. Laparoscopic cholecystectomy for 
acute cholecystitis: an analysis of early versus delayed cholecystec-
tomy and predictive factors for conversion. Minerva Chir 2017;72: 
455-63.

 9. Giger UF, Michel JM, Opitz I, et al. Risk factors for perioperative 
complications in patients undergoing laparoscopic cholecystectomy: 
analysis of 22,953 consecutive cases from the Swiss Association of 
Laparoscopic and Thoracoscopic Surgery database. J Am Coll Surg 
2006;203:723-8.

10. Uecker J, Adams M, Skipper K, et al. Cholecystitis in the octogenar-
ian: Is laparoscopic cholecystectomy the best approach? Am Surg 
2001;67:637-40.

11. Silberfein EJ, Zhou W, Kougias P, et al. Percutaneous cholecystostomy 
for acute cholecystitis in high-risk patients: experience of a surgeon-
initiated interventional program. Am J Surg 2007;194:672-7.



RESEARCH

 Can J Surg, Vol. 61, No. 3, June 2018 199

12. Nasim S, Khan S, Alvi R, et al. Emerging indications for percutane-
ous cholecystostomy for the management of acute cholecystitis — a 
retrospective review. Int J Surg 2011;9:456-9.

13. Joseph T, Unver K, Hwang GL, et al. Percutaneous cholecystostomy 
for acute cholecystitis: ten-year experience. J Vasc Interv Radiol 2012; 
23:83-8.

14. Spira RM, Nissan A, Zamir O, et al. Percutaneous transhepatic chole-
cystostomy and delayed laparoscopic cholecystectomy in critically ill 
patients with acute calculus cholecystitis. Am J Surg 2002;183:62-6.

15. Welschbillig-Meunier K, Pessaux P, Lebigot J, et al. Percutaneous 
cholecystostomy for high-risk patients with acute cholecystitis. Surg 
Endosc 2005;19:1256-9.

16. Cherng N, Witkowski ET, Sneider EB, et al. Use of cholecystos-
tomy tubes in the management of patients with primary diagnosis of 
acute cholecystitis. J Am Coll Surg 2012;214:196-201.

17. Akyürek N, Salman B, Yüksel O, et al. Management of acute calcu-
lous cholecystitis in high-risk patients: percutaneous cholecystotomy 
followed by early laparoscopic cholecystectomy. Surg Laparosc Endosc 
Percutan Tech 2005;15:315-20.

18. Berber E, Engle KL, String A, et al. Selective use of tube chole-
cystostomy with interval laparoscopic cholecystectomy in acute cho-
lecystitis. Arch Surg 2000;135:341-6.

19. 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.

20. Chang TC, Lin MT, Wu MH, et al. Evaluation of early versus 
delayed laparoscopic cholecystectomy in the treatment of acute cho-
lecystitis. Hepatogastroenterology 2009;56:26-8.

21. Casillas RA, Yegiyants S, Collins JC. Early laparoscopic cholecystec-
tomy is the preferred management of acute cholecystitis. Arch Surg 
2008;143:533-7.

22. Gurusamy KS, Davidson C, Gluud C, et al. Early versus delayed 
laparoscopic cholecystectomy for people with acute cholecystitis. 
Coch rane Database Syst Rev 2013;(6):CD005440.

23. Karakayali FY, Akdur A, Kirnap M, et al. Emergency cholecystec-
tomy vs percutaneous cholecystostomy plus delayed cholecystectomy 
for patients with acute cholecystitis. Hepatobiliary Pancreat Dis Int 
2014;13:316-22.

24. Ha JP, Tsui KK, Tang CN, et al. Cholecystectomy or not after per-
cutaneous cholecystostomy for acute calculous cholecystitis in high-
risk patients. Hepatogastroenterology 2008;55:1497-502.

25. Winbladh A, Gullstrand P, Svanvik J, et al. Systematic review of 
cholecystostomy as a treatment option in acute cholecystitis. HPB 
(Oxford) 2009;11:183-93.

26. Hirota M, Takada T, Kawarada Y, et al. Diagnostic criteria and 
severity assessment of acute cholecystitis: Tokyo Guidelines. J Hepa-
tobiliary Pancreat Surg 2007;14:78-82.

27. Rodriguez-Sanjuan JC, Arruabarrena A, Sanchez-Moreno L, et al. 
Acute cholecystitis in high surgical risk patients: Percutaneous chole-
cystostomy or emergency cholecystectomy? Am J Surg 2012;204:54-9.

28. Sanjay P, Mittapalli D, Marioud A, et al. Clinical outcomes of a per-
cutaneous cholecystostomy for acute cholecystitis: a multicentre 
analysis. HPB (Oxford) 2013;15:511-6.

29. Gurusamy KS, Rossi M, Davidson BR. Percutaneous cholecystec-
tomy for high-risk surgical patients with acute calculous cholecystitis. 
Cochrane Database Syst Rev 2013;(8):CD007088.

30. Mizrahi I, Mazeh H, Yuval JB, et al. Perioperative outcomes of delayed 
laparoscopic cholecystectomy for acute calculous cholecystitis with and 
without percutaneous cholecystostomy. Surgery 2015;158:728-35.

31. Dolan JP, Diggs BS, Sheppard BC, et al. The national mortality bur-
den and significant factors associated with open and laparoscopic 
cholecystectomy: 1997–2006. J Gastrointest Surg 2009;13:2292-301.

32. Abi-Haidar Y, Sanchez V, Williams SA, et al. Revisiting percutane-
ous cholecystostomy for acute cholecystitis based on a 10-year expe-
rience. Arch Surg 2012;147:416-22.

33. Cheruvu CV, Eyre-Brook IA. Consequences of prolonged wait 
before gallbladder surgery. Ann R Coll Surg Engl 2002;84:20-2.

34. De Mestral C, Gomez D, Haas B, et al. Cholecystostomy: a bridge to 
hospital discharge but not delayed cholecystectomy. J Trauma Acute 
Care Surg 2013;74:175-80.

35. Kortram K, van Ramshorst B, Bollen TL, et al. Acute cholecystitis in 
high risk surgical patients: percutaneous cholecystostomy versus lap-
aroscopic cholecystectomy (CHOCOLATE trial): study protocol for 
a randomized controlled trial. Trials 2012;13:7.

36. Schuld J, Glanemann M. Acute cholecystitis. Viszeralmedizin 2015; 
31:163-5.


