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Abstract 
Purpose: To evaluate the efficacy and safety of percutaneous cholecystostomy in acute cholecystitis 

cases with high surgical risk that were treated conservatively and developed perforation. 

Materials and Methods: Between July 2013 and May 2018, 20 acute cholecystitis cases with high 

surgical risk who underwent conservative treatment and presented with perforation were included in 

the study. The patients diagnosed with acute cholecystitis based on clinical, laboratory and 

ultrasonography at the time of presentation received conservative treatment. Upon development of 

perforation, percutaneous cholecystostomy (PC) was performed. 

Results: After 3.65 (2-8) days of conservative treatment, the patients with no improvement in clinical 

and/or laboratory findings were considered to have complicated cholecystitis and underwent additional 

imaging procedures. In 20 patients, gallbladder perforation was observed, and a total of 22 catheters 

were placed. During the procedure, the drainage catheter was successfully inserted in all patients with a 

technical success rate of 100%. One (5%) patient that was intubated, classified as ASA V, and had 

grade III cholecystitis and septic shock, died three days after the procedure. Clinical success was 

calculated as 95%. In addition, two (10%) patients had catheter dislocation as late, minor 

complications. 

Conclusions: For the treatment of gallbladder perforations that may develop during the conservative 

treatment of acute cholecystitis and result in significant mortality and morbidity rates, PC is an 

effective and safe treatment method, especially in high surgical risk patients. 
 

Keywords: Acute cholecystitis, perforated gallbladder, conservative treatment, tokyo guideline  
 

Introduction 
Acute cholecystitis is one of the most common surgical emergencies [1]. Today, conservative 

methods, percutaneous cholecystostomy (PC) and surgery can be applied to treat this 

condition. Early surgery, especially laparoscopic cholecystectomy (LC) is the first choice 

and definitive treatment for indicated cases. However, conservative methods and/or 

percutaneous methods are preferred in high-risk cases that are not suitable for surgery. The 

main factors to be considered in treatment to are age and comorbidities of the patient, the 

associated Charlson comorbidity index (CCI), American Society of Anesthesiologists 

physical status classification (ASA-PS) score and acute cholecystitis severity grading 

(ACSG), and other factors, such as the time between the onset of the event and presentation 

to the hospital [2-4]. 

Conservative treatment, particularly preferred in cases with high risk of surgical morbidity 

and mortality, is a method involving the use of antibiotics or fluid and electrolyte support 

without antibiotics, and despite conservative treatment, patients may develop complications 

and the gallbladder may progress to perforation [5, 6]. In case of no clinical improvement 

during conservative treatment, PC or emergency surgery can be performed [7, 8]. Nearly 20% 

of acute cholecystitis cases require emergency surgery due to perforation or gangrenous 

cholecystitis [9]. However, according to the latest data, the rate of perforation has decreased 

with the advances in diagnostic tests leading to the identification of symptomatic 

cholelithiasis and increased number of associated elective gallbladder operations, as well as 

the improvements in antibiotic treatment [10-13]. In early publications, the risk of mortality is 

reported to be high, reaching 42%. Although the mortality rate remains high, it is now 

generally lower than 20% with the improvement of intensive care conditions and increased 

availability of anesthesia [14, 15]. 
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Different studies have evaluated the efficacy and safety of 

PC as an alternative to surgery in cases presenting with 

perforated gallbladders at the time of hospital admission [6, 

16]. The aim of the current study was to investigate the 

efficacy and safety of PC in patients who were initially 

diagnosed with uncomplicated acute cholecystitis, 

underwent conservative treatment due to high surgical risk, 

and developed perforation during the follow-up.  

 

Materials and Methods  

Study Design and Patient Population 

This retrospective study was approved by the local ethics 

committee, and informed consent was obtained from all 

participants before clinical procedures were performed. 

Informed consent was waived by the local ethics committee 

for the use of clinical data for research purposes. 

Between July 2013 and May 2018, PC procedures 

performed in 20 patients that developed perforation of the 

gallbladder when receiving conservative treatment due to 

acute cholecystitis were analyzed (Figure 1). Eighteen of the 

patients were classified as high surgical risk (ASA ≥ III) and 

the remaining two (ASA = II) did not agree to the surgical 

procedure. Conservative treatment was initiated for the 

patients, and when perforation developed, their consent was 

obtained to perform PC.  

Tokyo 2013 criteria were used in the diagnosis of acute 

cholecystitis [17]. All patients underwent an ultrasonography 

(US) examination at admission and were found to have an 

increased thickness of the gallbladder wall, gallbladder 

stones, and hydrops. The CT examination was also 

undertaken when complications were considered during the 

process of conservative treatment. 

Included in the study were patients presenting with acute 

cholecystitis but without perforation at the time of diagnosis 

that were followed up with conservative treatment and 

treated with PC when perforation developed. Patients with a 

perforated gallbladder at the time of presentation, those with 

an existing malignant diagnosis related to gallbladder or bile 

ducts, and those diagnosed with a malignant disease during 

the treatment were excluded from the study. 

Procedure 

Before the procedure, biochemical analysis was performed 

including hemogram and coagulation parameters. The 

international normalized ratio (INR) and platelet values 

were not considered as absolute contraindications and fresh 

frozen plasma and/or thrombocyte suspension was applied 

in necessary cases. The procedure was performed using the 

Seldinger method with US and fluoroscopy or using the 

trocar method with US alone by placing an 8-10 Fr catheter 

with a locking pigtail into the gallbladder. The first sample 

was sent for microbiological analysis. Technical success 

was defined as the correct placement of the catheter into the 

gallbladder, and, if necessary, into the abscess. Clinical 

success was accepted as improvement of clinical findings 

after PC and there being no requirement of an additional 

procedure for the treatment of perforation. 

Follow-up 

During their hospital stay, all patients were clinically 

evaluated and the drainage amounts flushed from the 

catheters were monitored on a daily basis. Additional 

imaging was performed with US especially in confined 

abscesses or with CT if necessary. In the presence of 

improvement in the patients’ clinical and imaging findings, 

the catheters were withdrawn after two weeks at the earliest, 

considering the maturation period of the tract. Then, 

according to their general health condition, the patients were 

either scheduled for elective surgery if appropriate or 

followed up with clinical evaluation and US. Complications 

were classified according to Society of Interventional 

Radiology guidelines [17] and treated accordingly.  

  

Results 

Between July 2013 and May 2018, 22 catheter procedures 

performed in 20 cases, eight female and 12 male, with a 

perforated gallbladder during conservative treatment were 

evaluated. The mean age of the patients was 72.2 (59-84) 

years (Table 1). The drainage catheter was successfully 

placed in all patients, and the technical success rate was 

100%. The mean time from the onset of symptoms and 

presentation to the hospital was 3.75 (1-10) days. A US 

examination was performed in all patients at the time of 

presentation, with CT being additionally undertaken in two 

cases. Empirical use of broad-spectrum antibiotics, fluid 

supplementation, and anti-inflammatory drug therapy were 

initiated for all cases. 

Four patients underwent ERCP due to choledocholithiasis 

and a plastic stent was placed. In two of these patients, the 

stents were removed, and one presented with acute 

cholecystitis seven days after the withdrawal of the stent and 

the other presented with recurrent choledocholithiasis and 

acute cholecystitis after nine days. Conservative treatment 

was started in both patients, and a plastic stent was also 

placed in the second patient. Of the remaining two patients, 

one underwent the plastic stent placement procedure in 

another hospital and the other in our hospital, and both 

applied to our clinic with a diagnosis of acute cholecystitis 

two weeks and 40 days after this procedure, respectively. 

These patients were also started on conservative treatment. 

Patients with no improvement in their clinical and/or 

laboratory findings on average 3.65 (2-8 days) days after the 

initiation of conservative treatment were considered to have 

complicated cholecystitis and scheduled for first US and 

then CT due to the presence of suspicion. In addition, a 

magnetic resonance imaging (MRI) examination was 

deemed necessary in one patient. Perforation was observed 

in these patients and a cholecystostomy catheter was placed. 

A second catheter was placed in the well-confined abscesses 

of two patients. Of the 22 catheters, three were 

transperitoneally and 18 were transhepatically placed in a 

total of 20 patients. Antibiotic therapy was adjusted 

according to the culture results of the patients (Table 2). The 

patients were hospitalized for a mean period of 19.5 (14-27) 

days after the insertion of a cholecystostomy catheter, and 

the catheters were withdrawn from cases in which the 

symptoms were clinically relieved and abscesses regressed 

on average 22.1 (16-35) days after catheterization. 

One patient (5%) that was classified as ASA V, intubated, 

and had grade III cholecystitis and persistent septic shock 

findings died three days after the procedure. Evaluating this 

case as a clinical failure of the procedure, clinical success 

was calculated as 95%. Another patient (5%) required 

analgesics for three days to relieve catheter-related pain. In 

addition, catheter dislocation was observed in two patients 

(10%) on the 25th and 35th days. New catheters were not 

placed in these patients. One of these patients underwent 

elective cholecystectomy after three months. The other 

patient was followed up for seven months with no additional 

finding. Thus, the rate of minor complications associated 
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with the procedure was calculated as 15%. Following the 

withdrawal of the cholecystostomy catheter, five (25%) 

patients underwent elective and three patients had 

emergency surgery due to recurrent acute cholecystitis after 

3.6 (3-6) and 2 (1-3) months, respectively. All operations 

except one emergency operation were performed by LC. For 

the case that could not undergo LC, open cholecystectomy 

was undertaken. In the follow-up period, two patients died 

after an average of 5.5 (3-8) months due to diseases that 

were not associated with the biliary system. The mean and 

median follow-up periods of the remaining nine patients 

(45%) were 10.3 (4-34) and seven months, respectively. 

Recurrent biliary symptoms were not observed in any of 

these patients (Table 3). 
 

    
 

(a)  (b)  (c)  (d) 
 

   
 

(e)  (f)  (g) 
 

Fig 1: CT scan of a 69 year-old male with right upper quadrant. (a) In the first CT, acute cholecystitis without perforation (asterisk) was 

seen. (b, c, d) 8 days after the first CT, perforation and pericholecystic abscess(asterisk), right paracolic groove collection (arrows) and 

intrahepatic contained abscess (arrowheads) were seen. (e) A catheter (arrows) was observed in the decompressed gallbladder 2 days after 

PC. (f) 2-years after the cholecystostomy, a decompressed gallbladder (asterisk) and (g) the right paracolic groove without collection were 

seen. 
 

Table 1: Demographics, clinical characteristics and laboratuary values of the study population 
 

Demographics n = 20 

Age (years) 72.2 (59-84) 

Male/Female 12/8 

ASA n=20 

II* 2 

III 10 

IV 7 

V** 1 

Severity Grading For Acute Cholecystitis n = 20 

1 5 

2 11 

3 4 

Laboratory (Normal values) Admission*** 

WBC (4-10 x 109/L) 16.7 (9-27.11) 

CRP (0-0.5 mg/dL) 18.2 (2.7-32) 

International normalized ratio (0.8-1.2) 1.4 (1.1-1.9) 

Platelet count (x109/L) 158 (98–289) 

Total Bil (0.2-1.2 mg/dL) 2.35 (0.9-12) 

Direct Bil (0-0.50 mg/dL) 1.38 (0.3-8) 

ALT (0-55 U/L) 42 (19-139) 

AST (5-34 U/L) 54 (13-242) 

GGT (12-64 U/L) 94 (26-319) 

*The patient did not agree to surgery, and therefore conservative treatment was initiated and 

cholecystostomy was performed with the patient’s consent upon perforation of the gallbladder. **The 

patient was in septic shock. She died three days after the procedure. ***Mean (Range) 
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Table 2: Imaging findings, complications, follow-up and medical treatment 
 

 Imaging Findings Complications Follow-up Procedure Duration Culture Antibiotics 

1 PA NONE EC 1 Enterobacter aerogenes Piperacillin/tazobactam 

2 PA NONE FU 5 Klebsiella pneumoniae Piperacillin/tazobactam 

3 PA NONE EC 3 Klebsiella pneumoniae Piperacillin/tazobactam 

4 PA EX EX 0 Klebsiella pneumoniae Tigecycline 

5 PA PAIN FU 6 Klebsiella pneumoniae Ceftriaxone +Metronidazole 

6 PA+PH NONE FU 7 No growth Piperacillin/tazobactam 

7 PA NONE LC 5 Escherichia coli Piperacillin/tazobactam 

8 PA NONE FU 12 Serratia marcescens Meropenem 

9 PA NONE EC 2 No growth Meropenem 

10 PA NONE LC 3 Escherichia coli Meropenem 

11 PA+SA+PH NONE FU 34 Klebsiella pneumoniae Tigecycline 

12 PA NONE EX 8 No growth Cefoperazone/sulbactam 

13 PA NONE EX 3 No growth Cefoperazone/sulbactam 

14 PA NONE FU 13 Escherichia coli Piperacillin/tazobactam 

15 PA NONE LC 6 Skin flora Piperacilln/Tazobactam+ Meropenem 

16 PA+SA NONE LC 3 Klebsiella pneumoniae Piperacillin/tazobactam 

17 PA NONE FU 4 Escherichia coli Tigecycline 

18 PA CD FU 7 No growth Piperacillin/tazobactam 

19 PA+PH CD LC 3 Escherichia coli Piperacillin/tazobactam 

20 PA+PH NONE FU 5 Escherichia coli Ceftriaxone +Metronidazole 

PA: Pericholecystic abscess  

PH: Perihepatic fluid 

SA: Subcapsular abscess 

FU: Follow-up 

EC: Emergency cholecystectomy 

LC: Elective laparoscopic cholecsytectomy 

Ex: Exitus 

CD: Catheter dislocation 

 
Table 3: Follow-up results 

 

Follow-Up 
Number of 

patients (%) 
Notes 

Surgery 8 (40%)  

Elective 5 LC 

Emergency 3 2 LC, 1 OC 

Mortality 3 (15%)  

Procedure-related 1 POST-PC DAY 3* 

Non-procedure related 2 POST-PC MONTH 5.5** 

Follow-up 9(45%) 10.3 MONTHS** 

LC: Laparoscopic cholecystectomy 

OC: Open cholecystectomy 

*: The patient died three days after PC. 

**: Mean time 

 

Discussion 

To the best of our knowledge, this is the first study to 

investigate the safety and efficacy of percutaneous 

cholecystostomy for perforated gallbladder after 

conservative treatment. 

In acute cholecystitis, conservative treatment can be 

performed in high surgical risk patients [3]. If conservative 

treatment fails, surgery or PC is recommended. Determining 

this failure is often a subjective assessment of the surgeon or 

presence of disorders in laboratory assessments, and there 

are no detailed guidelines on this subject [7, 18]. In addition, it 

is not clear how often a complication with a high morbidity 

and mortality, such as perforation, is associated with the 

failure of conservative treatment, and the appropriate 

approach in such cases. In a prospective study that aimed to 

predict the failure of conservative treatment involving the 

use of antibiotics, Barak et al. [7] reported that this treatment 

failed, and thus PC was required in 26% of the patients. In 

another study by Paran et al. [19], PC was performed in 24% 

of the patients after conservative treatment, and 5.6% of 

these patients also required emergency surgery and 3.7% 

died The authors determined PC requirement based on no 

clinical improvement within 48 hours and symptoms lasting 

for more than five days. In both studies described above, the 

reasons for switching to the PC treatment from conservative 

therapy were reported to be the absence of improvement in 

clinical and laboratory findings, but there was no mention of 

the frequency of perforation as an accompanying 

complication. In the current study, PC was investigated 

specifically in cases of gallbladder perforation as one of the 

causes of conservative treatment failure. No patients 

required emergency surgical intervention, and the 30-day 

mortality rate was calculated as 5%. 

In a study conducted in 2002 to compare PC with 

conservative treatment in randomized high-risk patient 

groups, Hatzidakis et al. [8] reported that 11% of the patients 

in the PC group required emergency surgery. In the PC 

group, the 30-day mortality was 17.5%, with the deaths 

being caused by persistent sepsis in 9.5% and an underlying 

disease in 8%. In the conservative treatment group, the 

mortality rate was 13%, all due to underlying sepsis. As a 

result, the authors recommended PC if patients did not 

respond to treatment within three days. In the present study, 

the patients were given conservative treatment for an 

average of 3.65 (2-8) days before perforation was detected 

and PC was performed. 

In a 2007 publication, Huang et al. [6]. compared surgery and 

PC in high-risk patients with a perforated gallbladder at the 

time of presentation and found statistically significantly 

better survival rates and fewer complications in patients 

who underwent PC, but the duration of hospitalization was 

longer in this group of patients, albeit not statistically 

significant [6]. Thus, the authors concluded that PC could be 

considered as the first treatment option in gallbladder 
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perforation. Similarly, in a 2017 study comparing surgery 

and PC [16], no procedure-related mortality was observed in 

patients that underwent PC, but the 30-day mortality due to 

comorbidities was 30%. However, mortality in this group 

was due to medical reasons, rather than septicemia. In the 

surgical group, the mortality rate was 22%, with the cause 

of 83% of deaths being septicemia. The 30-day mortality 

rate was higher than expected because the PC group 

consisted of patients who were not suitable for surgery, 

older patients, and those with more comorbidities. 

Therefore, the authors stated that PC was a safe and 

effective method for gallbladder perforation in high surgical 

risk patients. In the same study, the average duration of 

hospitalization was 15 days for PC and ranged from 10 to 16 

days for surgery depending on the type of perforation, but 

there was no statistically significant difference between the 

two groups. Derici et al. [15], investigating the surgical 

outcomes of perforated gallbladders, reported the mortality 

rate as 12.5% and average duration of hospital stay as 15 

days. In contrast, the current study only included acute 

cholecystitis cases with high surgical risk that had no 

perforation at the time of diagnosis but developed 

perforation during the course of conservative treatment. We 

determined the procedure-related mortality as 5%, which 

belonged to a single case classified as ASA V and followed 

up in the intensive care unit under intubation. In addition, 

two patients (10%) died during the follow-up period due to 

further comorbidities. One of the reasons for our lower 

mortality rate may be that the patients were hospitalized 

prior to perforation, and this complication occurred when 

they were receiving conservative treatment at the hospital; 

thus, it was better managed. The length of hospital stay after 

PC was 19.5 days. Considering the patients’ age, ASA score 

and treatment method, this duration was also consistent with 

the literature. 

In the present study, 75% of patients were defined as having 

moderate and severe cholecystitis according to ACSG [20], 

with all but two being classified in the risk group of ASA III 

or above. In addition, the mean age of the patients was 72.2 

years; thus, the sample was considered to represent the 

elderly. In a previous study, perioperative morbidity 

following acute cholecystitis surgery was reported as 17% 

in the elderly group and 8% in the non-elderly group, and 

mortality was 3% and 1%, respectively [21]. Furthermore, in 

2006, Stefanidis et al. [11] reported morbidity and mortality 

rates reaching 37% and 7%, respectively in cases that 

underwent surgery in the presence of a perforated 

gallbladder, which was statistically significantly higher 

compared to the non-perforated cases. It is considered that 

the current sample had high surgical risk due to their 

advanced age, perforated gallbladders, and ASA scores of 

III and above.  

Catheter dislocation is one of the most common 

complications related to percutaneous cholecystostomy 

procedures. A catheter lock solution is used to reduce the 

frequency of this complication. There is risk of biliary 

peritonitis if the catheter is dislodged prior to the maturation 

of the tract [22]. In our study, catheter dislocation was 

observed in two patients on the 25th and 35th days. 

Considering that this period was sufficient for the 

maturation of the tract and the patients’ clinical state had 

improved, recatheterization was not deemed necessary. 

Another patient required analgesics to relieve pain in the 

catheter site, which rarely occurs due to the procedure [23]. 

Acute cholecystitis is mainly an inflammatory process, and 

is often uncomplicated, especially in cases of mild course, 

even without the addition of antibiotics to conservative 

treatment [24]. However, in patients with moderate or severe 

acute cholecystitis according to ACSG classification [20], use 

of antibiotics is recommended [1, 25]. In biliary infections, 

Escherichia coli and Klebsiella pneumoniae are the most 

common microorganisms growing in culture [26]. In the 

current study, all patients received conservative treatment 

involving the use of broad-spectrum antibiotics including 

agents against these bacteria, and the antibiotic agents were 

altered in the majority of patients according to the post-PC 

culture and antibiogram analyses. 

US is recommended as the first imaging modality in the 

diagnosis of acute cholecystitis [2]. In cases of perforation, 

the rate of US revealing wall defects is reported to reach 

70% [27], compared to more than 80% for CT [28]. In addition, 

the CT scan can better detect free fluid, pericholecystic 

fluid, and abscess [15]. Therefore, in case of complications 

related to cholecystitis, a CT scan is recommended for 

differentiation [29]. In the present study, US was used as the 

first imaging method, and the procedure was performed 

accompanied by US; however, when there was any 

suspicion of complications, especially in the presence of 

abscess or perihepatic fluid, CT was also undertaken. 

The limitations of the study include the small sample size, 

retrospective nature, and the PC results not being compared 

to surgery. In addition, since the total number of patients 

that received conservative treatment was not known, the rate 

of failure of conservative treatment and the rate of 

perforation among cases of failure were also not evaluated. 

In conclusion, especially in high surgical risk patients, PC 

presents as an effective and reliable treatment of gallbladder 

perforation, one of the causes of failure of conservative 

acute cholecystitis treatment, leading to significant mortality 

and morbidity. 
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