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COMPARİSON OF PERCUTANEOUS GALL BLADDER ASPİRATİON WİTH PERCUTANEOUS 

CHOLECYSTOSTOMY İN ACUTE CHOLECYSTOSTOMY PATİENTS. CAN GALL BLADDER 

ASPİRATİON ALONE BE SUFFİCİENT? 

 

ABSTRACT 

Purposes 

The aim of this study is to compare the efficacy and complication rates of percutaneous 

gallbladder aspiration (PA) and percutaneous cholecystostomy (PC) in the management of AC 

and present the experiences of a single third-line center. 

 

Materials and  Methods 

The results of 159 patients with AC who admitted to our hospital between 2015 and 2020, 

that underwent PA and PC procedures because they did not respond to conservative 

treatment and LC could not be performed, were retrospectively analyzed. Clinical and 

laboratory data before and 3 days after PC and PA procedure, technical success, complications, 

response to treatment, duration of hospital stay, reverse transcriptase-polymerase chain reaction 

(RT-PCR) test results were recorded. 

 

Results: 

Out of 159 patients, 22 (8 men 14 women) underwent PA procedure and 137 (57 men 80 

women) underwent PC. No significant difference was detected between the PA and PC groups 

in terms of clinical recovery (p:0,532) and duration of hospital stay (p:0,138) in 72 hours.The 

technical success of both procedures was 100%. While there was significant improvement in 

20 of 22 patients who underwent PA, only one of them was performed twice and completely 

recovered (4.5%). Complication rates were low in both groups and were statistically 

insignificant (p:1,00).  

Conclusion 

In this pandemic period, PA and PC procedures are effective, reliable, successful treatment 

method that can be applied at the bedside for critical patients with AC  who are not compatible 

with surgery, which are safe for health workers, low risk minimal invasive procedures for 

patients. In uncomplicated AC patients, PA should be performed, and if there is no response to 

treatment, PC should be reserved as a salvage procedure. The PC procedure should be performed in 

patients with AC who have developed complications and are not suitable for surgery. 
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laparoscopic cholecystectomy 

 

INTRADUCTION 

Acute cholecystitis (AC) is the inflammation of the GB. The diagnostic criteria for AC include 

the right upper quadrant pain or sensitivity, leukocytosis and/or high C-reactive protein (CRP) 

levels,  and at least one of the imaging findings (distended GB, GB wall thicker than three 

millimeters or debris in the GB) (1-6). Most of these cases have AC, which is caused by the 

occlusion of the cystic duct or GB neck by gallstones (2,5).  AC is often seen in 0.2 to 0.4% of 

critical patients with GB stasis and/or GB ischemia (6). The main treatment approach for AC is 

early cholecystectomy (1-3). However, some patients with AC are surgical high-risk candidates 

when accompanied with comorbidites, sepsis or septic shock. Percutaneous cholecystostomy 

(PC) with high technical and clinical success rate is used when no response to conservative 

treatment is avaliable ( 3 , 4 ). Perkutan GB aspiration (PA) is one of the GB drainage methods. 

PA and PC are minimally invasive procedures that can be performed at the bedside under 

ultrasound guidance (1 ,5). Bile drainage improves the general condition of patients by causing 

decompression of the GB and reducing edema and inflammation of the GB wall. A small 

number of studies have been published on the results and complications associated with the 

PA. During LC, the surgical team is at risk of viral infection (7). Especially during the current 

and ongoing pandemic period, health workers need procedures that are safe and provide 

rapid recovery for patients.  Our goal is to compare the PA procedure for critical patients with 

acute cholecystitis with the PC procedure to show that it is effective and reliable. 

 

 

 

MATERIALS AND METHODS 

Study design 

The retrospective observational study has been approved by the ethics committee of our 

hospital. Retrospectively, interventional radiology (IR) electronic medical records were 

reviewed. 159 patients who applied to our hospital from August 2015 to December 2020 who 

did not respond to conservative treatment or who could not undergo LC and who performed 

PA and PC procedures were included in the study. Patients with non-complicated AC and 

patients with complications such as pericholecystic liver abscess, partial rupture of GB, 

necrotizing GB were included in the study. Patients with severe coagulopathy or no informed 

approval, who came to our unit for PA or PC procedure and returned to their centers 

immediately after the procedure were not included. In addition, patients with high liver 

enzyme levels and accites were not included in the study. 



Demographic data of patients with the PC and PA procedure has been noted. Clinical and 

laboratory data (fire, pain, CRP) and white blood cell (WBC) were compared with before the 

PC and PA procedure and after third day of procedure, in terms of technical success of the PC 

and PC procedure, complications, treatment response, length of hospital stay, postprocedural 

monthly observation. Culture samples obtained by PC and PA were determined for 

reproduction. The GB has been noted for stones or biliary sludge. It was recorded whether 

cholecystectomy was performed within 1 month after the PC and PA procedure. In three days, 

clinical recovery (normalization of the fever, loss of pain) and normalization of the WBC value 

were considered to be successful in the procedure. 

The results of the reverse transcriptase – polymerase chain reaction (RT-PCR) test were taken 

into account for patients who applied to our hospital during this period, although not primary 

study, as our working range covers a year of pandemic period. 

PA and PC prosedure 

 

Bedside PA or PC procedure was performed in patients with newly developing AC while they 

were being followed up in the intensive care unit. 

Patients with AC with COVID-19 RT-PCR test positive were admitted to isolation services, 

patients with RT-PCR test negative AC were admitted to related services. The oral intake of 

the patients was stopped and the treatment of intravenous antibiotics was started by the 

specialized physicians of the relevant clinic. Patients with AC who have not improved between 

1 and 5 days after the treatment were sent to the IR department with the request for a PC or 

PA. 

Prior to the pandemic, patients with negative COVID-19 were prepared for standard surgery. 

The RT-PCR test positive patients were given a PC or PA procedure, both at the bedside in the 

intensive care unit and in the IR unit, wearing personal protective equipment (water and virus-

proof coveralls, N95 masks, bones, safety glasses, sterile gloves). 

PA was performed by transhepatic puncture of the GB with an 18 gauge needle under local 

anesthesia. Then it was taken 8-10 cc of GB content and sent for culture and cytology. Almost 

all of the contents of the GB were aspirated by the PA procedure. The GB lumens were washed 

with saline, the injections were removed and the procedure was terminated. 

PA was performed by transhepatic puncture of the GB with an 18 gauge needle under local 

anesthesia. Then it was taken 8-10 cc of GB content and sent for culture and cytology. The 

guide wire was then sent from the needle to the GB lumen. Needle removed, the tract 

extended with dilators via guide wire. Pigtail drainage catheter locked via guide wire (8 or 10 

Franch) placed in GB lumen. The catheter is placed on the skin. For free drainage, the end is 

connected to the drainage bag. The transperitoneal pathway was used in patients with 

bleeding disorders. Both procedures were carried out by trained interventional radiologists. 

During the pandemic period, bedside PC and PA procedures were performed for covid-positive 

patients in COVID services and patients with AC in the intensive care unit. 



Catheter removal was performed in non-operated patients, but not earlier than three weeks, 

after tract maturation, confirming cystic duct patency by scopy (contrast material from the 

catheter) and clinical improvement. PA procedure was repeated when the complaints in the 

follow-up patients were not regressed and hydrops were redeveloped in the GB. However, 

the PC procedure was performed on patients who did not respond to the PA procedure twice. 

Patients who have been treated with oral antibiotics were discharged and were followed 

weekly in both general surgery and IR clinics. Elective surgery was scheduled within six weeks 

at the latest for the patients whose general conditions were suitable for surgery in both the 

PA and PC groups.  

Statistical Analysis 

Descriptive statistics were used to describe continuous variables (mean, standard deviation, 

minimum, median, maximum). Categorized variables are defined using frequency (n) and 

percentages. Normal dispersion of continuous variables has been reviewed by the Shapiro 

Wilks test. The comparison of two independent and non-normally distributed variables was 

made with the Mann-Whitney U test. The relationship between categorical data was 

examined using the Chi-square test (or Fisher Exact test / Yates Continuity correction where 

appropriate). The level of statistical significance is 0.05. Analysis was carried out using 

MedCalc® Statistical Software version 19.7.2 (MedCalc Software Ltd, Ostend, Belgium; 
https://www.medcalc.org; 2021. 

RESULTS 

Demographic Properties of All patients 

Out of 159 patients, 22 (8 men 14 women) underwent PA procedure and 137 (57 men 80 

women) underwent PC. There were no statistically significant differences between the PA and 

PC groups in terms of gender distribution and age (p:0.797, p:0.439 respectively) (Table 1). 

Comparison of Groups and Evaluation of Results 

CRP (mg/DL) initial median value median 165 (range 10-332) in PA group, median 147 (range 

5-493) found in PC group and no statistically significant difference was detected (p:0.6132). 

WBC (X103/μL) initial median value was found in PA group 10.5 (range 5-24), PC group 12.9 

(range 2.90-36). Statistically no significant difference (p:0.091) was detected. There was no 

significant difference between PA and PC groups for acalculous AC and calculosis AC type 

(p:1.00) (Table 1) (Figure 1,2). 

No significant difference was detected between the PA and PC groups in terms of clinical 

recovery (p:0,532) and length of hospital stay (p:0,138) in 72 hours. The technical success of 

the PA and PC procedure was 100%. No significant difference was found in terms of 

complications in both groups (Table 2). 

The length of hospital stay was found to be median 3 (range 1-12) in the PA group and 3 (range 

1-30) in the PC group, and no statistically significant difference was found (p:0.1381) (Table 3) 

(Figure 1). 



Twenty  out of 22 patients with PA were noticeable improvement, but only one was performed 

2 times and a complete recovery was observed (4.5%). Since CRP continued to rise again after 

72 hours in four patients, they were switched to PC after PA (18.2%). 

The technical success was 100 percent in both groups. Complications rates were found to be 

low in both groups and were not  statistically insignificant (p:1.00). 

LC was not performed within 1 months for any patient, including PA group, but was performed 

on 4 patients (2.9%) in the PC group. 

 

DISCUSSION 

 

There was no significant difference between the groups undergoing PA and PC procedures in 

terms of first-admission laboratory findings. There was no significant difference between 

acalculous AC and calculous AC type in both groups. However, in patients who were included 

in the PC group, the number of patients with complications, such as rupture AC, 

pericholecystic abscess, emphysematous cholecystitis, was higher at the time of first 

application, especially during the year containing pandemic (Figure 2-4). The technical success 

was 100% in both groups. The complication rates were low in both groups and were 

statistically insignificant. In both groups, clinical recovery and hospitalization times were 

similar in 72 hours. No group developed serious complications such as bilier peritonitis and 

acute bleeding. The most frequently observed complication in the PC group was the 

dislocation of the catheter. This situation was observed mostly in obese and elderly patients 

with lack of compatibility. 

Treatment of AC is conservative. However, LC continues to be the gold standard in patients 

who do not respond to treatment, whose symptoms last longer than 72 hours, and who have 

a low ASA (American Society of Anesthesiologists) score. LC complications and conversion 

rates to open cholecystectomy increase as adhesions are expected to develop in patients with 

AC whose symptoms have persisted for more than 72 hours. Kiviluotove et al. reported that 

in 16% of post-LC patients had converted to open cholecystectomy (13). PC has been a 

successful and effective treatment option in patients who cannot undergo LC due to comorbid 

diseases and do not respond to conservative treatment (8-10). 

Since patients undergoing PC are discharged with drainage catheters after clinical recovery, 

they are open to undesirable situations such as discomfort in the patients and dislocation of 

the catheter with patient movements. In a study by Tsutsui et al., they reported that 32 of 45 

patients achieved recovery with PA at once. Success was achieved in 11 of the remaining 13 

patients following the second application of PA. They did not detect any other serious 

complication related to PA in any of the patients (11). 

In our study, significant clinical recovery was observed in 20 (90.9%) of 22 patients who 

underwent PA. Only one underwent twice PA procedures and showed complete recovery 

(4.5%). Since CRP continued to rise again after 72 hours in four patients, they were returned 



to PC after PA (18.2%). Pericholecystic collection developed in only 1 patient (4.5%), and the 

PC procedure was performed because clinical response could not be obtained. No mortality 

was observed in any of our patients in both groups. 

In a study by Komatsu et al., 65.3% of 147 patients with AC stated that a single PA was 

sufficient. Of the remaining 51 patients, 29.3% showed improvement after repeated 

administration of PA and/or PC. Two of the five patients had intra-abdominal bleeding, two 

had bile leakage, and one had GB bleeding. However, none of the patients found mortality 

due to treatment related complications (5). 

In a study by Haas et al., in which 33 patients were included, the PA procedure was found to 

be successful in 25 patients (76%) in a single session. The PA procedure was repeated in seven 

patients. Eight patients (24%) showed no improvement and PC was applied. They did not 

report any complications related to the PA procedure. They found the LC conversion rate of 

4.3%. They stated that PA is a successful and effective method because it is reproducible and 

allows safe interval laparoscopic surgery. In our study, the rate of LC in the first month was 0% 

in the PA group and 4 (2.9%) in the PC group (1). 

Ito et al. reported that PC and PA were 100% and 82% technically successful, respectively. The 

procedure was found to be unsuccessful in 18% of patients in the PA group. They found that 

90% in the PC group and 61% in the GB aspiration group had good clinical response. No major 

complications were detected in either group. As a minor complication, the catheter displaced 

in one patient in the PC group. They stated that minor bleeding occurred in the PA group. They 

stated that PC is superior to PA in terms of clinical efficacy in severe AC (12). 
 

 

Chopra et al. achieved technical success in 97% and 97% of patients in the PA and PC groups, 

respectively. Of these, 77% and 90% received clinical response within 72 hours. While 12% 

complications occurred in the PC group, they did not detect any complications in the PA group. 

They emphasized that the clinical results of PA and PC were similar in patients with high 

surgical risk who were not critically ill in the treatment of AC. It has been emphasized that PA 

may be preferred in high-risk patients with AC who are not critically ill, and that PC should be 

retained as a rescue procedure in case PA fails technically or clinically (14). 

The last 1 years of our work included the first period of pandemic. We applied PA to a patient 

who was hospitalized in the isolation service because of COVID-19 and we achieved a 

successful result. We performed a PA procedure on a patient who developed AC while being 

followed in intensive care unit. The AC findings have been corrected radiologically. However, 

the patient connected to the mechanical ventilator died because of respiratory failure and 

heart failure. During this pandemic, there were only two aspirations. We chose the PC 

procedure because patients with AC were more complex during the pandemic period 

(ruptured AC, pericholecystic abscess, emphysematous cholecystitis, metastatic ruptured AC, 

etc.). Another study by our center during the pandemic period proved the effectiveness of the 

PC procedure (21). 

Since the last year of the study coincided with the pandemic period (2020), when we look 

back, severe acute respiratory syndrome (SARS-CoV) (COVID-19) disease began to spread 



rapidly throughout the world in the city of Wuhan, China at the end of 2019. It was the most 

important public health issues faced by healthcare workers struggling with COVID-19, and the 

risk of getting COVID-19 disease among healthcare workers was higher than the normal 

population (15). There was an extraordinary increase in patients in hospitals. Our hospital was 

quickly converted into one of the central pandemic hospitals. Intensive care units are quickly 

filled with COVID-19 patients. Furthermore, the operating table was revised for COVID-19 

patient admission, except for a few desks reserved for emergencies. A lot of elective surgical 

procedures have been delayed. Although LC is the gold standard in patients suitable for 

surgery with AC, blood-borne viruses were found in the smoke produced by electrocautery 

during LC and other abdominal surgery, and SARS-Cov-2 RNA was detected in the peritoneal 

cavity. Considering the patient load, most surgical centers supported minimally invasive 

procedures, since all centers do not have a virus-permeable, quality evacuation filter system 

that prevents the risk of infection by the surgical team during abdominal gas evacuation 

(6,16,17). This has caused an increase in the number of IR procedures. PC and PA have proven 

to be an effective, cheap, safe treatment method for healthcare professionals (18-21). 

Furthermore, postoperative pulmonary complications were reported to have increased and 

associated with high mortality, especially with older patients with a perioperative SARS-COV-

2 infection. Therefore, we think percutaneous treatments can be the best treatment strategy, 

especially in AC patients with COVID-19 positive during pandemic. Despite all this, patients 

with AC who are suitable for surgery should not be deprived of LC even in the period of COVID-

19 (22,23). During the pandemic period, no health worker was infected by the process during 

PA and PC procedures. 

As for the limitations of our work, as well as a retrospective study, the postprocedural 

follow-up period is one month. In addition, the number of patients with cancer was low. The 

number of patients in the PA group was less than the PC group. It was only a year of the 

pandemic period, since we provided our single-centric five-year experience. While the PC 

proves its effectiveness in pandemic and pre-pandemic period, new studies are needed for 

the PA during the pandemic period. 

 

RESULT 

 

 

In the current and ongoing pandemic period, health workers need minimal invasive 

procedures that are safe and effective at low risk for patients, ensuring reliable, rapid 

recovery. The PA and PC procedure for critical patients with AC, especially not eligible for 

surgery, is an effective, reliable and successful treatment method that can be applied at the 

bedside. In uncomplicated AC patients, PA should be administered and if there is no response 

to treatment, PC must be stored as a recovery procedure. For patients with AC patients who 

are not suitable for surgery with complications, the PC procedure must be applied. 
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Figure 1. Acalculous acute cholecystitis. A 79-year-old male patient was admitted to the 

emergency department with right upper quadrant pain. Contrast-enhanced computed 

tomography shows hydrops in the gallbladder and an increase in the gallbladder wall 

thickness (arrows). A single session percutaneous gallbladder aspiration was performed. Two 

days later, the patient was discharged. 

 

 

 



 

Figure 2. Calculosis acute cholecystitis. An 84-year-old male patient. He was admitted to the 

emergency department due to chills, shivering, and abdominal pain that had started 2 days 

ago. Contrast-enhanced computed tomography shows hydrops in the gallbladder. 

Millimetric hyperdense structures representing stones (small arrows) are seen at the level of 

the gallbladder neck. Irregularities in the wall, especially at the level of the fundus of the 

gallbladder, are striking (hollow arrow). A small amount of fluid (large arrows) is noted in the 

pericholecystic and perihepatic areas. Percutaneous gallbladder drainage was performed. 

The patient, who developed low saturation during the follow-up, was admitted to the 

intensive care unit. She was discharged after staying in the intensive care unit for 4 days. 

 



 

Figure 3. Delayed rupture of acute gangrenous cholecystitis. 60-year-old male patient. He was 

admitted to the emergency room with right upper quadrant pain during the pandemic period. 

Hydropic gallbladder showing gangrenous cholecystitis (distance between + signs), wall 

irregularities (thin arrows) are observed on axial T2-weighted MRI. Intraluminal intensities 

(thick arrows) represent exfoliated mucosa. It is also accompanied by pericholecystic free fluid 

(stars). The patient was treated by placing a separate drainage catheter in both the gallbladder 

lumen and the pericholecystic free fluid. He was discharged five days later. 

 

 

Figure 4. Acute calculous cholecystitis caused by biliary acute pancreatitis. A 45-year-old female 

patient presented to the emergency department with right upper quadrant pain. Computed 



tomography (a) shows gallbladder wall thickening, hydrops, and calculous opacities in its lumen (thin 

arrows). Poorly limited free fluid and thickening are observed at the level of the anterior perirenal 

fascia on the left, adjacent to the gallbladder fundus and pancreatic head (thick arrows). The patient 

was treated with the percutaneous cholecystostomy method (b). Arrows demonsrate drainage 

catheter. 

 

 

Table 1. Comparison of Patient Characteristics for PA and PC Processing 

 PA PC p 

Age1 68,5(43-91) 68(16-93) 0,4392 

Gender  n(%)    

Male 8(36,4) 57(42,3) 0,7973 

Female 14(63,6) 80(57,7)  

CRP (mg/dL) 

Admission Value1 

165(10-332) 147(5-493) 0,6132 

WBC (x103/μL) 
Admission Value1 

10,5(5-24) 12,9(2,90-36) 0,0912 

Acute Cholecystitis 

Type  

 (%) 

   

Acalculous Cholecystitis 20(90,9) 120(87,6) 1,004 

Calculous Cholecystitis 13(59,1) 105(76,6)  

Bile Culture Result 

 (%) 

  0,8683 

Positive 7(50) 33(43,1)  

Negative 7(50) 33(56,9)  

1med(min-maks), 2Mann Whitney u test, 3Yates Continuity Correction, 4Fisher Exact test 

 

 

 

 

 

 

 



Table 2. Comparison of Technical Success-Complications of PA and PC Procedures and 

Evaluations of Response to Treatment 

n(%) PA PD p 

72-hour Clinical Recovery     

Yes  20(90,9) 112(81,8) 0,5322 

No  2(9,1) 23(16,8)  

Duration of hospitalization 

(days)3 

 

3(1-12) 3(1-30) 0,1381 

Technical success    

Yes  22(100) 137(100) - 

No  0 0  

Complications   1,002 

Yes  1 (4,5) 5 (3,6)  

No  21 (95,5) 132 (96,4)  

Laparoscopic  

cholecystectomy 

  1,002 

Yes  0 4(2,9)  

No  22(100) 133(97,1)  

1Mann Whitney u test, 2Fisher Exact test    3Median (Minimum-Maximum) 

 

 

Table 3. Length of Hospitalization (number of discharge days) 

n(%) PA PC PA+PC 

1 day 3(13,6) 5(3,6) 8(5) 

2 days 3(13,6) 23(16,8) 26(16,4) 

3 days 11(50) 52(38) 63(39,6) 

4 days 0 24(17,5) 24(15,1) 

Total number of patients 

discharged in the first 4 

days 

17 (77,2) 104(75,9) 121(76,1) 
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