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INTRODUCTION

Laparoscopic cholecystectomy (LC) has become the gold 
standard for treating symptomatic gallstones, and the 
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development of LC has reduced the appeal of percutaneous 
cholecystolithotomy (PCCL) as an alternative to open 
cholecystectomy. Nevertheless, PCCL is still performed 
under both fl uoroscopic and endoscopic guidance, as an 
alternative treatment option in elderly debilitated patients 
with a high surgical risk due to underlying cardiopulmonary 
disease or a poor general condition (1-3). Most of the 
literature concerning PCCL involves the use of endoscopy 
to remove stones, and when used in this manner, does 
so at a high rate of success because the stones are more 
easily grasped or trapped under direct visualization, and 
even tiny stones easily missed by cholecystography can 
be completely removed. Furthermore, the application of 
intracorporeal electrohydraulic lithotripsy or laser lithotripsy 
may improve the clearance rate of large stones. However, 
PCCL with endoscopy has several limitations in patients 
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punctured with a 21 gauge Chiba needle (Solco Intermed, 
Seoul, Korea). An 8.5-Fr Dawson-Muller drainage catheter 
(Cook) was then placed in the gallbladder lumen with a 
transhepatic approach using the Seldinger technique. The 
drainage catheter was kept for gallbladder decompression 
and the drainage of infected bile. PCCL was performed 
under fl uoroscopic guidance for two or three days after a 
percutaneous cholecystostomy. This duration was found to be 
adequate for controlling the symptoms of acute cholecystitis. 
PCLL was performed under local anesthesia using 2% 
lidocaine hydrochloride (Jeil, Daegu, Korea), midazolam 
(Bukwang, Seoul, Korea), and a pethidine hydrochloride 
(Jeil, Daegu, Korea) intravenous analgesic. Moreover, a 
2-gram of intravenous cefotaxime sodium (Daewoong, Seoul, 
Korea) was administered on a daily basis as a prophylaxis 
to all patients for three days. In addition, a 12-Fr sheath 
in a Wittich nitinol stone basket set (Cook) was placed in 
the lumen of the gallbladder without dilating the tract after 
removal of the 8.5-Fr Dawson-Muller drainage catheter. Next, 
a 0.035-inch guide wire (Radifocus M, Terumo, Tokyo, Japan) 
was placed in the lumen of the gallbladder or common bile 
duct through the sheath for stone removal using the Wittich 
nitinol stone basket under fl uoroscopic guidance with a 
safety guide wire positioned in the gallbladder or common 
bile duct for provision against inadvertent extraction 
of the 12-Fr sheath out of gallbladder during PCCL. The 
polyethylene portion in the shaft of the Wittich nitinol stone 
basket was peeled off using a blade to ease basket passage 
through the 12-Fr sheath with the safety guide wire in situ 
(Fig. 1). Stones were grasped and then extracted through 
the sheath using the Wittich nitinol stone basket. In nine 
patients, the stones were too large to grasp with the Wittich 

with acute calculous cholecystitis. In particular, it takes a 
relatively long time for a tract to mature enough for stone 
removal, and it is a painful procedure because introducing 
the endoscopic instrument requires substantial tract 
dilatation (2, 3). To resolve the limitations of endoscopic 
cholecystolithotomy, we attempted to extract stones using 
a Wittich nitinol stone basket through a 12-Fr sheath 
(Cook, Bloomington, IN) under fl uoroscopic guidance, 
which was not yet reported. In this study, we describe our 
experiences of the fl uoroscopy-guided PCCL technique using 
a 12-Fr sheath, as well as the results of our evaluation for 
the treatment of acute calculous cholecystitis in high-risk 
surgical patients. 

MATERIALS AND METHODS

Patients

Between November 2004 and March 2009, 63 consecutive 
patients of high surgical risk with acute calculous 
cholecystitis underwent percutaneous transhepatic gallstone 
removal under conscious sedation. Institutional Review 
Board approval was obtained for this study. The cohort was 
composed of 63 patients (33 men and 30 women) ranging 
in age between 55 and 91 years (mean age, 76 years). All 
patients were referred to our radiologic department for 
emergent percutaneous transhepatic cholecystostomy due 
to acute cholecystitis (n = 41) or to gallbladder empyema 
(n = 22) because of a high risk for surgery. The causes of 
high surgical risks included cardiac disease in 16 patients, 
cerebrovascular disease in seven, uncontrolled diabetes 
mellitus in seven, pulmonary disease in seven, poor 
general condition and old age in seven, liver cirrhosis in 
fi ve, coexisting inoperable cancer in four, psychosis in 
four, recurrent cholecystitis due to a residual stone after 
cholecystectomy in three, and bleeding tendency in three. 
Diagnoses of acute calculous cholecystitis or empyema were 
confi rmed by ultrasonography or CT scan in all patients. 
A total of 19 patients had single gallstones, as opposed 
to 44 with multiple gallstones. Stone sizes ranged from < 
1 cm in 46 patients, to 1 to 3 cm in 14 patients, and > 3 
cm in three patients. Twenty-six patients had at least one 
coexisting stone in the common bile duct.

Procedures

Emergent percutaneous transhepatic cholecystostomy was 
performed under combined sonographic and fl uoroscopic 
guidance. The gallbladder was localized with ultrasound and 

Fig. 1. Picture of Wittich nitinol basket. Polyethylene portion 
of shaft (upper, arrow) was peeled off with blade (middle) in order 
to ease passage of stone basket and guide wire or metallic cannula 
(lower).
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nitinol stone basket, and hence were fragmented using a 
polytetrafl uoroethylene coated curved Amplatz Extrastiff 
wire (Cook) using the snare wire technique (Fig. 2). After 
folding the wire, we inserted the folded wire through the 
12-Fr sheath, and then made a loop snare to grasp the large 
stone and fragmented it by pulling the wire. To describe this 
method, we used the term snare wire technique. In eight 
patients, stones were crushed using the metallic cannula 
in the 8.5-Fr Dawson-Muller drainage catheter set, because 
they were too hard to fragment using the stone basket. We 
introduced coaxially the metallic cannula through the 12-
Fr sheath with the peeled stone basket in situ, and then 
fragmented hard stone by repeating the stick while the 
stone basket grasped the stone (Fig. 3). If the stones were 
not cleared in one session, the procedure was repeated at 
two or three day intervals. The end point of the procedure 
was complete clearance of the gallbladder stones and a 
patent cystic duct by cholecystography and ultrasonography. 
The gallbladder drainage catheter was removed when the 
patient’s clinical status remained stable for three days with 
the external drainage tube clamped. Coexistent stones in the 

common bile duct were removed using a trans-cystic duct 
approach in six patients, and by an additional percutaneous 
transhepatic biliary drainage route in 20 patients.

RESULTS

Complete stone clearance was achieved in 59 patients 
(94%). For the other four patients, stone removal failed 
because a large stone could not be grasped in two patients, 
and because the tract was lost during the procedure in two 
patients due to a collapsed gallbladder. In the two with a 
large gallstone, the cholecystostomy catheter was removed 
two weeks after initial placement, and the gallstone was 
left in the gallbladder. In the remaining two patients with 
a collapsed gallbladder, the percutaneous tract was lost due 
to dislodgement of the sheath during the fi rst stone removal 
session. No further attempts including, cholecystectomy 
or laparoscopic cholecystectomy were planned because the 
two patients were elderly and had cardiopulmonary disease. 
Three of these four patients remained asymptomatic after 
catheter removal during follow-up (range, 8-21 months). 

A

Fig. 2. 83-year-old female with ruptured gallbladder empyema.

A. Photograph of snare guide wire technique. B, C. Large stones were 
fragmented using snare guide wire technique. D. Cholecystogram 
obtained after stone extraction using Wittich nitinol stone basket 
showing complete stone clearance.

C DB
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The other patient suffered from abdominal pain due to bile 
peritonitis after tract loss during the fi rst stone removal 
session. As a result, a drainage catheter was placed in 
the abdominal cavity to drain bile leakage over fi ve days, 

and then the drainage catheter was successfully removed. 
Complete stone removal was obtained in one session in 
46 patients, and in multiple sessions in 13 patients. All 
coexistent common bile duct stones were successfully 

A

C DB

Fig. 3. 81-year-old male with gallbladder empyema. 

A. Photograph of metallic cannula (arrow) technique. B. Hard stone being fragmented using metallic cannula (arrow) technique. C. Fragmented 
stones were extracted through 12-Fr sheath. D. Cholecystogram showing complete stone clearance and patent cystic duct.

B CA

Fig. 4. 90-year-old male with acute cholecystitis.

A. Cholecystogram showing multiple GB stones. B. Stones were successfully removed, but small stone remained in common bile duct (arrow). C. 

12-Fr sheath was placed in common bile duct through cystic duct, and small common bile duct stone was extracted using Wittich stone basket.
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removed through a cystic duct approach or an additional 
percutaneous biliary drainage route (Fig. 4). Fifty-six 
patients had pigmented stones, and three patients had 
cholesterol stones. The mean hospitalization duration was 
7.3 days (range, 5-30 days) in acute cholecystitis patients, 
and 9.4 days (range, 6-80 days) in gallbladder empyema 
patients. A long hospitalization period of more than 30 days 
was needed in four patients because of ruptured empyema, 
septic shock, or multiple remnant cystic duct stones. Bile 
peritonitis requiring percutaneous drainage developed in 
two patients including a case with tract loss during the fi rst 
stone removal session. No symptomatic recurrence occurred 
during follow-up (mean, 608.3 days). Eleven patients died 
over the course of the follow-up period. The causes of death 
included underlying cancer in three, pulmonary disease in 
three, diabetes mellitus in two, congestive heart failure 
in one, chronic renal failure in one, and cerebrovascular 
disease in one. 

DISCUSSION

Acute calculous cholecystitis is an emergent disease 
because it can rapidly progress to a serious infection if 
not treated. Although laparoscopic cholecystectomy is 
the mainstay therapy for acute calculous cholecystitis, 
percutaneous cholecystostomy is an alternative treatment 
for emergent decompression of the gallbladder in acute 
cholecystitis, especially when managing critically ill 
patients considered high risk for surgery (4, 5). After 
gallbladder decompression and symptom improvement 
in acute cholecystitis treated by percutaneous 
cholecystostomy, subsequent management for gallstones 
is needed in high-risk patients. However, although 
laparoscopic cholecystectomy is a minimally invasive form 
of surgery, it requires general anesthesia, which is a major 
risk factor in patients with severe cardiac or pulmonary 
disease. The nonsurgical options that can be performed 
under local anesthesia in high-risk surgical patients include 
extracorporeal shock wave lithotripsy (ESWL), percutaneous 
gallbladder stone dissolution with methyl-tert-butyl ether 
(MTBE), and PCCL. However, only 10-25% of patients 
are suitable candidates for ESWL, and 20% for contact 
dissolution with MTBE (6). Of these three options, PCCL 
has the major advantage that it can be attempted in most 
patients. Furthermore, many authors have reported on the 
effectiveness of PCCL in patients with a high surgical risk, 
with success rates ranging from 85 to 100% (3, 7-11). In 

most reports, PCCL was performed under both fl uoroscopic 
and endoscopic guidance. Whereas, PCCL performed under 
fl uoroscopic guidance alone with a small sheath has not 
been previously reported. Many reports have stated that the 
two main drawbacks of PCCL with a sheath large enough for 
endoscopy (2, 3, 7-9, 12) are that the procedure is time 
consuming and because it requires tract maturation, which 
is required to prevent intraperitoneal bile leaks or bleeding, 
necessitates a considerable waiting time. According to the 
literature, the tract should be dilated by more than 18-Fr 
to allow endoscopy, and PCCL should be performed 10-14 
days after tract dilatation or initial tube drainage when the 
patient is clinically stable and the sinus tract has matured 
(2, 9). The duration of the entire procedure from initial 
tube placement to fi nal tube removal ranged from 17-126 
days (2, 8). To reduce waiting times and intraperitoneal 
bile leak rates, many authors have recommended the 
transhepatic approach, which provides a more secure route 
for tract dilatation because the gallbladder is relatively 
fi xed by the hepatic attachment (3, 8, 9). Nevertheless, 
intraperitoneal bile leaks can occur and the requirement 
of an adequate waiting period is inevitable. Some authors 
have opted for the direct transperitoneal approach to ease 
stone removal and to avoid injuring the intrahepatic arterial 
branch despite the substantial time required for tract 
maturation (7). In the present study, the mean duration 
of the procedure was 7.3 days in acute cholecystitis 
patients and 9.4 days in gallbladder empyema patients, 
which are substantially shorter than previously reported. 
We used the transhepatic approach in all patients to insert 
the small sheath without waiting for tract maturation in 
order to reduce the hospitalization period (13). We did 
not experience any bleeding complication due to damage 
caused by the intrahepatic arterial branch because we used 
a small sheath. In addition, large diameter tract dilatation 
causes considerable pain despite medication, and in the 
present study, all patients reported tolerable pain, which 
was well controlled by midazolam and pethidine. We 
attribute this lower level of pain to the smaller sheath used 
and a treatment using a transhepatic approach. The major 
limitation of PCCL without endoscopy was the diffi culty 
of fragmenting a large or hard stone using the stone 
basket alone. We were unable to use lithotripsy devices 
under endoscopic guidance because of the small sheath. 
To overcome this limitation of PCCL under fl uoroscopic 
guidance alone with a small sheath, we used the snare 
guide wire technique or the metallic cannula technique and 
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successfully removed the largest or hardest stones. Another 
disadvantage of PCCL under fl uoroscopic guidance alone is 
the possibility that a tiny stone left in situ acts as a nidus 
for stone growth, because small stones can be missed by 
cholecystography (9). PCCL under fl uoroscopy or endoscopy 
is known to preserve gallbladder function, but gallstones 
may recur even when complete stone clearance is confi rmed 
by endoscopic examination. Reported rates of gallstone 
recurrence following cholecystolithotomy vary from 14-
44% (9, 14-16). Zou et al. (15) reported that gallstone 
recurrence is most likely during the 5th to 6th postoperative 
years. Nevertheless, although the frequency of gallstone 
recurrence is high, PCCL is still useful in elderly patients 
who may not be able to tolerate cholecystectomy, because 
most patients with recurrent stones were asymptomatic 
(14). The other concern regarding the preservation of the 
gallbladder in PCCL is of subsequent gallbladder cancer 
development in patients with acute calculous cholecystitis 
(17). However, the short life expectancy in debilitated high 
surgical risk elderly patients reduces concerns of recurrent 
stones or cancer development.

Our study has several limitations. First, gallstone 
recurrence was not evaluated by follow-up ultrasonography 
or CT; although, no symptomatic recurrence was 
encountered. Second, although we emphasize that the 
described procedure is less painful than PCCL under 
endoscopy, we did not establish pain scores or statistically 
compare pain fi ndings with those of endoscopic guidance. 
Third, we believe that no waiting time is required for tract 
maturation by the transhepatic approach when a small 
sheath is used, because we experienced only two cases of 
bile peritonitis requiring further interventional treatment. 
However, we did not explore this idea because we were 
unable to document clinically silent bile leakage or its 
cause in the two cases with bile leakage.

In conclusion, we found that fl uoroscopy-guided 
PCCL using a 12-Fr sheath to be an effective alternative 
therapy to surgical cholecystectomy for acute calculous 
cholecystitis in patients at high surgical risk. In particular, 
this procedure was found to preserve gallbladder function 
without symptomatic recurrence, and it is likely to be much 
less painful and have a substantially shorter procedure time 
than PCCL under fl uoroscopic or endoscopic guidance.
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