
Acute cholecystitis is a common 
cause of presentation at the emer-
gency department. Acute inflamma-
tion of the gallbladder occurs mostly 
from persistent obstruction of the 
cystic duct or gallbladder neck by an 
impacted gallstone. In the minority 
of cases (5-10%), acute cholecystitis 
develops in a gallbladder without 
gallstones called AAC (1). AAC main-
ly occurs in seriously ill patients in 
the ICU or those who have recently 
undergone the stress of severe trau-
ma or major surgery (2). The etiolo-
gy is multifactorial and includes isch-
emia, gallbladder wall infection, 
chemical toxicity and cystic duct ob-
struction.

Sonography is the preferred im-
aging modality for the initial evalua-
tion of patients with suspected acute 
cholecystitis (1). False-positive re-
sults occur in the setting of gallblad-
der wall thickening in the absence of 
acute inflammation. Cirrhosis, con-
gestive heart failure, ascites, hepati-
tis, gallbladder torsion or carcinoma 
can cause gallbladder wall thicken-
ing (3). Rarely, emphysematous 
cholecystitis is seen in patients with 

ultrasound. The aim of this study 
was to evaluate the safety success 
rate, ratio of delayed surgery, com-
plications and clinical outcome of PC 
under radiologic guidance for ACC 
and AAC in all patients undergoing 
that procedure at our institution.

Materials and methods

We reviewed the medical records 
of 111 patients with acute cholecystitis 
who underwent PC in the Department 
of Radiology at Ziekenhuisgroep 
Twente (ZGT) Almelo/Hengelo in the 
Netherlands from January 2004 to 
January 2012. In all cases the diag-
nosis of acute cholecystitis was 
made based on clinical signs, labora-
tories and ultrasonography confir-
mation. Information entered included 
patient demographics, sonographic 
appearance, success rate of PC, drain 
dislodgement, complications and 
outcome. Patients were divided into 
two groups: AAC and ACC. All proce-
dures were performed with ultra-
sound guidance by Seldinger tech-
nique. The gall bladder was 
visualized and local anesthetic infil-
trated into the subcutaneous tissue. 
In all cases locking pigtail catheters 
(8.5-French Dawson-Mueller, Cook) 
were placed into the gallbladder 
using the free-hand trocar technique. 
A transhepatic approach, defined as 
the catheter tract traversing the liver 
parenchyma, was attempted when 
possible. Technical success was 

diabetes in whom foci of gas are 
identified within the wall and / or lu-
men of the gallbladder (4). 

Surgery is the treatment of choice 
for acute cholecystitis and is typically 
performed at presentation if the 
duration of symptoms is less than 
72 hours (5). There is a significant 
risk of increased operating time, 
higher conversion rate, more post-
operative complications and mortal-
ity form urgent cholecystectomy in 
certain subgroups of patients such 
as the critically ill patient with co-
morbidity and in advanced stages of 
cholecystitis (15). Here, surgery can 
result in serious complications and 
even mortality. The mortality in low-
risk elderly patients is around 10%, 
but is as high as 46% in high-risk 
elderly patients (6, 7, 8). PC can be an 
alternative treatment in high risk 
patients. It allows immediate decom-
pression of the acutely inflamed gall-
bladder (9, 10, 11).

In our hospital, we regard PC as a 
useful treatment option for patients 
with high-risk or who present later 
than 72 hours and still have signs of 
hydropic, inflamed gallbladder on 
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elective cholecystectomy. 17 (19,5%) 
patients needed an emergency cho-
lecystectomy because of recurrent 
cholecystitis. 19/87 (21,8%) did not 
undergo surgery and there was no 
recurrent cholecystitis in the follow-
up period. 17/87 (19,5%) died of non-
biliary cause mostly elderly patients 
with severe incurrent illnesses 
(Fig. 2). 

Overall, in 35/111 (31,5%) patients, 
PC was performed as a temporising 
measure, with final elective chole-
cystectomy at a later date. There were 
36/111 (32,4%) patients presented 
with acute cholecystitis who had no 
recurrent cholecystitis. Nineteen 
(19/111) patients needed emergency 
cholecystectomy (Table VI). 

Discussion

Sonography is the imaging mo-
dality of choice for the initial evalua-
tion of patients with suspected acute 
cholecystitis. Most sonographic find-
ings are non-specific but are sugges-
tive for acute cholecystitis (1, 3). It is 
important to demonstrate gallstones 
in the gallbladder. Ultrasound can 
detect stones and has a sensitivity of 
approximately 95% and a specificity 

Follow-up

In 109/111 (98,2%) the placement 
of PC was successful. The cholecys-
tostomy tube procedure failed in 2 
(1,8%) patients because of pain and 
vasovagal reaction. The findings for 
complications were as follows: there 
were no procedure-related deaths, 
there were 4 (3,6%) abscesses and 2 
(1,8%) fistulas post PC. Drain dis-
lodgment was found without sequel-
ae in 8 (7,2%) patients (Table VI). 
Twenty-four patients with AAC and 
87 patients with ACC underwent PC. 
The mean follow-up was 55 months. 
In the AAC group, seventeen of 24 
(70,8%) patients healed with PC and 
antibiotic treatment. None of these 
patients needed surgery in the fol-
low-up period, so there was no re-
current cholecystitis. There were 2 
patients of the AAC group who un-
derwent emergency cholecystecto-
my and 1 elective surgery because 
the patient took the drain out. 4 pa-
tients died of other causes with their 
catheters in situ at the ICU. Fifty-one 
of 87 (58,6%) patients with gallstones 
underwent cholecystectomy at a lat-
er date; 34 (39%) patients recovered 
from the acute illness and underwent 

defined as placement of a pigtail 
catheter into the lumen of the gall-
bladder with aspiration of bile. The 
mean follow-up was 55 months.

Patients

A total of 111 patients were includ-
ed (Table I). There were 93 patients 
with acute cholecystitis presenting at 
the emergency department and 18 
hospitalized patients. Twelve of 18 
inpatients were hospitalized at the 
ICU. There were 58 males and 53 fe-
males included with a median age of 
72 years (range 25-93 years).

Co-morbidity and American Society 
of Anesthesiologists (ASA) classifi-
cation

Most patients had significant 
associated conditions as listed in 
Table II. Diabetes, cardiac or renal 
failure were the most frequent co-
morbidities in 88 of 111 patients with 
acute cholecystitis undergoing PC. 
Pulmonary comorbidities were 
mostly COPD related. Nine patients 
had a history of terminal malignancy 
and two polytrauma patients were 
hospitalized at the ICU.

The American Society of Anaes-
thesiologists’ (ASA) classification 
was used as grading system for pre-
operative health of the patients. Pa-
tients of the ASA II group (9%) (pri-
marily operable) had symptoms of 
cholecystitis occurring longer than 
72 hours. Patients with severe sys-
temic disease were 91% (ASA III and 
ASA IV) of the population (Table III).

Sonographic appearance of acute 
cholecystitis

Eighty-seven (78%) patients had 
calculous and 24 (22%) had acalcu-
lous cholecystitis (Table V). 87 patients 
presented with gallstones and in 
24 cases there were no gallstones 
found. 81/111 (72,9%) patients with 
ACC presented at the Emergency 
Department. Twelve of 24 patients 
with AAC (50%) were hospitalized at 
the Intensive Care Unit.

The most common sonographic 
finding of ACC and AAC was gall-
bladder wall thickening (90,9%) and 
hydrops (72,9%) (Table IV). Patients 
with AAC even presented with 91,6% 
and 95,6% respectively. The sono-
graphic Murphy’s sign was positive 
in 50/111 (45,0%) patients (Fig. 1). 
Eight patients presented with perfo-
ration and abscess. Gas was present 
in 5 (4,5%) patients. A diagnostic CT 
was indicated for each complicated 
cholecystitis.

Table I. — Age and gender distribution of patients with acute cholecystitis.

Demography

  Men Women Overall
Age
Mean 72.6 71,5 72,1
Range 35-93 25-92 25-93
Inpatients 12 6 18
ED 42 51 93
Total 58 53 111

Table II. — Comorbidities in 91 of 111 patients.

Co-morbidities

Cardiac failure 62
Diabetes mellitus and renal failure 26
Pulmonary 18
CVA 10
Malignancy 9
Polytrauma 2

Table III. — ASA classifications of the patient population.

ASA-classification

ASA II 9%
ASA III 62%
ASA IV 29%
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prevalence of comorbidities, so 
these patients are categorised with a 
high ASA classification. In the pres-
ent series, the minority group were 
ASA II patients (9%) who have been 
symptomatic for more than 72 hours 
and the surgery decided not to oper-
ate. 91% of our 111 patients were 
classified as ASA III and IV. ASA III 
and IV patients have a too high surgi-
cal or anaesthetic risk for urgent 
cholecystectomy. 

Tube cholecystostomy is a proce-
dure to decompress the acutely in-
flamed gallbladder. Successful 
drainage by PC was achieved in 
98,2% of the patients. The procedure 
failed in 2 patients because of pain 
and vasovagal reaction. This result is 
consistent with the literature (13). 
So, the technically success rate is 
very high in experienced hands. The 
access route can be either transperi-
toneal (TP) or transhepatic (TH). In all 
patients, PC was performed under 
local anaesthesia with ultrasound 
guidance. Unfortunately, in our data 
there was a lack of description of the 
access route and comparison of 
complications or drain dislodge-
ments for TH or TP could not be 
made. Potential disadvantages of us-
ing the TP route are an increased risk 
of bile peritonitis and colon perfora-
tion. The gallbladder could also be 
more difficult to puncture due to 
gallbladder mobility. The TP has a 
decreased risk of bleeding and sec-
ondary liver contamination by infect-
ed bile. The TH approach decreases 
the risk of bile leak, portal vessel in-
jury and colon perforation. However, 
it carries a risk of pneumothorax and 
bleeding from the liver parenchy-
ma (11, 15). In the current literature 
there is still debate as to whether 
which route is preferable. Generally, 
the radiologists choose the shortest 
path but the procedure remains in-
terventional radiologist dependent. 

Technical problems with chole-
cystostomies are few. There were 8 
drain dislodgements and these pa-
tients were managed conservative 

critically ill, already hospitalised 
patient. Ultrasonography remains 
operator dependent. 

In this study PC was performed for 
critically ill patients who are not ac-
ceptable candidates for emergency 
surgery because of severe comor-
bidities and in advanced stages of 
cholecystitis. The general medical 
condition of our PC patients is a re-
flection of the older age and a high 

of appr. 97% (12). In our study, gall-
bladder wall thickening and hydrops 
are the most common sonographic 
appearance for ACC and AAC. Mur-
phy sign was in 45% positive but we 
believe our patient group – mostly 
elders and IC patients – were less re-
liable for pain stimulus. ACC is more 
common in patients with acute cho-
lecystitis diagnosed at the ED, 
whereas AAC is mainly found in the 

Table IV. — Sonographic findings.

  CALCULOUS  (n = 87) ACALCULOUS (n = 24) TOTAAL (n = 111)

Gallbladder wall thickening 79 (90,8%) 22 (91,6%) 101 (90,9%)
Hydrops 58 (66,6%) 23 (95,6%) 81 (72,9%)
Murphy’s sign 35 (40,2%) 15 (62,5%) 50 (45,0 %)
Sludge 35 (40,2%) 12 (50%) 47 (42,3%)
Pericholecystic fluid 21 (24,1%) 9 (37,5%) 30 (27%)
Perforation 7 (8,0%) 1 (4,1%) 8 (7,2%)
Abscess 7 (8,0%) 1 (4,1%) 8 (7,2%)
Gas 3 (3,4%) 2 (8,3%) 5 (4,5%)

Fig. 1. — Sonographic findings

Table V. — Acute calculous and acalculous cholecystitis.

Calculous Acalculous Overall

Inpatients 3 3 6
ED 81 12 93
IC 3 9 12
Totaal 87 24 111
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Conclusion

In our experience, PC is a safe in-
tervention technique with a high 
success rate. The complication rate 
for PC is very low and our results 
correlated with previous studies. PC 
is a valuable technique for the 
management of patients with acute 
calculous or acalculous cholecystitis. 
Once the acute symptoms resolve 
elective cholecystectomy should be 
followed for patients with gallstones.
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