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Abstract 

Background: Cholecystectomy is the standard treatment for patients with acute 
cholecystitis. On the other hand, percutaneous cholecystostomy (PC) is an alternative 
for patients at high-risk for surgery. The aim of this study was to evaluate the clinical 
outcomes of PC. 
Methods: Surgically high-risk patients with acute cholecystits having undergone PC 
at our institution between January 2014 – January 2017 were evaluated. Data 
including the indications for PC, route of insertion, technical success, clinical 
improvement, length of hospital stay, mortality rates, procedure related 
complications, subsequent admissions and performance of interval cholecystectomy 
were recorded and analyzed.  
Results: The study group consisted of 30 patients with a mean age of 75.3 ( range: 49–
99) years. The indications for PC were acute calculous cholecystitis in 28 (93.3%) and
acalculous cholecystitis in 2 (6.7%) patients.  All procedures were performed via the 
transhepatic route. Twenty-five PCs (84.4%) resulted in clinical improvement within 
five days. A repeated PC was performed in two (6.7%) patients.  Seven (23.3%) 
patients underwent a subsequent cholecystectomy after 6 weeks. An emergent 
cholecystectomy was performed in one (3.3%) patient. Five (16.7%) patients died 
from underlying comorbid diseases, unrelated to the biliary system, during the 
follow-up. 
Conclusions: Patients with acute cholecystitis were promptly relieved from their 
symptoms following PC. There were only minor complications following the 
procedure and an interval cholecystectomy was necessary in only 23.3% of the 
patients. PC is a safe alternative to choecystectomy in high-risk patients with acute 
cholecystitis with satisfactory results.  
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Introduction 
Acute cholecystitis is a commonly 
encountered disease in surgical 
departments and the number of 
treated patients is increasing as the 
population ages. The first 
cholecystotomy was performed by 
Bobbs in 1867 and the first 
cholecystectomy by Langenbuch in 
1874 1. Standard treatment for acute 
cholecystitis has for many years been 
laparoscopic cholecystectomy (LC) in 
the acute phase. Cholecystectomy 
remains the reference standard for 
treating acute cholecystitis, but the 
perioperative mortality rates in the 
elderly or critically ill population are 
reported to be as high as 
19%. Therefore, cholecystostomy is 
regarded as a safe alternative with a 
good therapeutic response, especially 
in surgically high-risk populations 2. 

The scientific evidence for advocating 
any specific therapy for acute calculous 
cholecystitis is sparse. Even the Tokyo 
guidelines for acute cholecystitis are 
mainly based on opinions among well-
known surgeons and not on high-
quality scientific evidence 3. Some 
researchers have also questioned the 
necessity for surgery in acute 
cholecystitis, even in the long term. 
Conservative treatment with 
antibiotics and percutaneous drainage 
are reported as an adequate alternative 
to surgery, although most authors 
recommend delayed cholecystectomy 
in these cases 4. 

The first ultrasound guided 
percutaneous cholecystostomy (PC) 
was performed in a jaundiced patient 
in 1979 by Elyaderani and Gabriele. In 

1982 Radder, followed a year later by 
Elyaderani et al, attempted the 
procedure in patients with acute 
cholecystitis 5. The method was further 
developed by Shaver et al, and became 
established as a minimally invasive 
alternative in patients not considered 
fit for cholecystectomy. PC can be used 
as a treatment for acute cholecystitis in 
the elderly or critically ill patients, 
allowing subsequent elective 
cholecystectomy with minimal 
mortality. Additionally, in some cases, 
PC may be the definitive treatment for 
gallstone disease 6. 

The purpose of this study was to 
evaluate the clinical outcomes and 
possible benefits of PC in high-risk 
patients with acute cholecystitis. 

Methods 
The medical records of surgically high-
risk patients with either calculous, or 
acalculous acute cholecystitis having 
undergone PC (the PC group) between 
January 2014 and January 2017 at our 
institution were reviewed 
retrospectively. Data including age, 
sex, indications for cholecystostomy, 
route of insertion, technical success, 
clinical improvement, mortality rate, 
complications, subsequent admissions 
and performance of interval 
cholecystectomy were evaluated. 
PC was performed under fluoroscopic 
and ultrasonographic guidance in the 
Department of Interventional 
Radiology. The transhepatic route was 
preferred in order to reduce the risk of 
bile leakage and to facilitate rapid tract 
maturation. Lidocaine was injected as 
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a local anesthetic to the application 
area. The Seldinger tecnique was used 
to access the gallbladder.  An 18-gauge 
needle was introduced through the 
gallbladder lumen under 
ultrasonographic guidance. Several 
millilitres of diluted contrast agent was 
injected to opacify the gallbladder 
lumen under fluoroscopy in order to 
confirm intraluminal position and 
patency of the cystic duct. A 0.035 inch 
75 cm Amplatz super-stiff guidewire 
was inserted through the needle. 
Dilatation of the tract was performed 
with 6F and 8F dilators respectively. 
An 8F pigtail catheter (Flexima®, 
Boston Scientific, USA)  was inserted 
into the gallbladder. If purulent bile 
was aspirated, a 10F dilator was added 
to tract dilatation followed by the 
insertion of a 10F pigtail catheter. The 
catheter was fixed to the abdominal 
wall skin, placed on gravity drainage 
for decompression of the infected 
hydropic gallbladder, and was rinsed 

daily with 5 ml of sterile saline to 
ensure the patency of its lumen.  

Post-procedural evaluations were 
performed by cholecystography and 
tractography after one week of the 
intervention and before catheter 
removal. Following a tractography at 
the end of the fourth week a 0.035 inch 
guidewire was placed through the 
catheter needle and the catheter was 
removed. Over the wire an 8F 
introducer sheath  was placed to tract 
through the skin. A diluted contast 
agent of 10 ml was injected to check 
tract maturation. The tract was 
considered matured in the absence of 
any contrast leakage to the abdominal 
cavity. Then the introducer sheath and 
the guidewire were withdrawn. If 
there was a contrast leakage, a new 
catheter of the same diameter was 
placed into the tract. Tractographic 
evalution was performed weekly until 
the maturity of the tract was 
established (Figure 1). 

Figure 1: Control tractographic evaluation (After the injection of dilute contrast medium, 
opacification of the cystic duct, intrahepatic bile ducts, hepatic duct, common bile duct and 
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the duedonum without any evidence of contrast leakage through the full length of the 
cholecystostomy tract demonstrates tract maturity). 

Results 
During the three-years time period of 
our study, 508 patients were admitted 
to our emergency surgery department 
with the diagnosis of acute 
cholecystitis based on the Tokyo 
guidelines, and initially treated 
according to the protocol. 
Conservative treatment was successful 
in 320 (63%) patients as they were 
discharged, and referred for elective 
surgery. Among the remaining 188 
(37%) cases, 158 (31.1%) patients 
underwent emergency surgery while 
PC was performed in 30 (5.9%) 
patients.  

Of the 30 patients having undergone 
PC, 22 (73.3%) were women, whereas 8 
(26.7%) were men. The mean age was 
75.3 (range: 49–99) years. A technically 
successful PC of the gall bladder via 
the transhepatic route was performed 
in all (100%) patients under ultrasound 
guidance. In the PC group; 28 (93.3%) 
patients were diagnosed with 
calculous cholecystitits, while 2 (6.7%) 
patients possessed acalculous disease. 

Five (16.7%) patients died from 
underlying diseases, unrelated to the 
biliary system, during the follow-up 
period. Twenty-five (83.3%) patients 
were followed-up. In the PC group, 7 
(23.3%) patients underwent a 
subsequent cholecystectomy after 6 
weeks, whereas an emergent 
cholecystectomy was indicated and 
performed in one (3.3%) patient. Two 
patients (6.7%) developed recurrent 
acute cholecystitis, and were treated 
with repeated PC without surgery. 

Discussion 
Laparoscopic cholecystectomy is 
considered as the gold standard 
treatment for patients with 
symptomatic gallbladder disease. 
Nevertheless, in an aging 
subpopulation with medical 
comorbidities, immediate definitive 
surgery may not be possible. PC 
remains to be an alternative method of 
management for patients with high-
risk for being treated with an 
emergency surgical intervention 7,8. 

The ultrasonography guided PC has 
been confirmed as a safe and 
successful management method in a 
number of publications 9. This 
minimally invasive procedure has 
become the preferred initial treatment 
of choice in high-risk patients who are 
deemed unsuitable for urgent 
cholecystectomy. The rationale for PC 
is based on the principle that initial 
drainage of the gallbladder palliates 
acute cholecystitis by permitting acute 
decompression of the biliary system 
and subsequent resolution of 
gallbladder inflammation10. 

Technically successful placement of the 
PC was achieved in all (100%) of our 
patients in the PC group. We did not 
observe any bleeding during insertion 
although this complication has been 
documented previously in association 
with insertion through the transhepatic 
route 11. It has also been suggested that 
there is an increased risk of 
pneumothorax and empyema when 
the transhepatic route is used, yet this 
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complication was not encountered in 
our patients, either 12,13. 

For both acute acalculous and 
calculous cholecystitis, PC is an 
effective treatment modality with low 
rates of recurrent disease 14. When 
further repeated cholecystitis attacks 
occur in high risk patients, PC can be 
repeated as well. In the PC group of 
our study, two (6.7%) patients 
developed recurrent disease and 
underwent repeated PCs which were 
performed successfully without any 
complications. There are studies that 
report recurrence rates ranging from 
4% to 22% after a PC procedure 7,9,15,16. 
In contrast, the recurrence rate of the 
PC group was calculated to be 6.7% in 
our study, which was relatively low 
when compared to the aforementioned 
studies. 

There are studies suggesting that PC 
may be a definitive therapy for acute 
acalculous cholecystitis with no need 
for subsequent elective 
cholecystectomy 17. It appears safe to 
avoid interval cholecystectomy in 
patients who recover from acalculous 
cholecystitis, as they are typically high-
risk surgical candidates 18. In the 
present study, two (6.7%) patients 
were diagnosed with acalculous 
cholecystitis and PC was performed 
succesfully. 

The disadvantage of a PC is that, 
although the acute inflammatory 
events will probably settle, the 
causative gallbladder stones remain 
and the patient is at risk of future 
repeated attacks of cholecystitis. For 
this reason, elective cholecystectomy is 
recommended whenever possible 19. 

Subsequent to the management via PC 
in this study, 8 (26.7%) patients in the 
PC group underwent a laparoscopic 
cholecystectomy. 

Conclusions 
PC is considered to be a emergency 
treatment option when conservative 
treatment of acute cholecystitis fails in 
the elderly and critically ill patients. 
PC is a safe approach in surgically 
high-risk patients with acute 
cholecystitis and can provide 
satisfactory long-term results when 
cholecystectomy is not possible. When 
further repeated cholecystitis attacks 
occur, PC can also be repeated in high-
risk patients. Tailored surgery should 
be performed when the patients 
comorbidities can be optimized.  
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