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Abstract

Purpose There have been few case reports describing

cystic duct stent insertion in the management of acute

cholecystitis secondary to benign disease with no case

series published to date. We present our series demon-

strating the role of cystic duct stents in managing benign

gallbladder disease in those patients unfit for surgery.

Materials and Methods Thirty three patients unfit for

surgery in our institution underwent cystic duct stent

insertion for the management of acute cholecystitis in the

period June 2008 to June 2013. Patients underwent a

mixture of transperitoneal and transhepatic gallbladder

puncture. The cystic duct was cannulated with a hydro-

philic guidewire which was subsequently passed through

the common bile duct and into the duodenum. An 8Fr

12-cm double-pigtail stent was placed with the distal end

lying within the duodenum and the proximal end within the

gallbladder.

Results Ten patients presented with gallbladder perfora-

tion, 21 patients with acute cholecystitis, 1 with acute

cholangitis and 1 with necrotising pancreatitis. The

technical success rate was 91 %. We experienced a 13 %

complication rate with 3 % mortality rate at 30 days.

Conclusion Cystic duct stent insertion can be success-

fully used to manage acute cholecystitis, gallbladder

empyema or gallbladder perforations in those unfit for

surgery and should be considered alongside external gall-

bladder drainage as a definitive mid-term treatment option.

Keywords Cystic duct stent � Cholecystoduodenal
stent

Introduction

Laparoscopic cholecystectomy is widely recognised as the

gold-standard treatment for patients presenting with acute

cholecystitis [1]. Many surgeons favour operating on a

‘‘hot’’ gallbladder within 72 h of presentation to avoid the

subsequent development of adhesions and making delayed

surgery more difficult [2]. A meta-analysis by Siddiqui

et al. [3] suggests that early laparoscopic cholecystectomy

allows significantly shorter total hospital stay with no

significant differences in conversion rates or complications.

This is at the cost of a significantly longer operation time.

Some of these patients present an anaesthetic risk or are

too unwell to undergo urgent surgery. In these cases,

cholecystostomy provides a minimally invasive alternative.

In addition, a number of these unfit patients will never

undergo surgery due to their severe comorbidities. This

group is faced with the risk of recurrent cholecystitis once

the drain is removed or the prospect of a long-term external

drainage. Ha et al. [4] found that those patients presenting

with acute cholecystitis who were managed by temporary

percutaneous cholecystostomy, but did not proceed to

cholecystectomy, experienced a 1-year and 3-year
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recurrence of acute cholecystitis of 35 and 46 %, respec-

tively. It is these patients that provide a management

challenge as they are often elderly or infirm and therefore

find long-term percutaneous drainage difficult. Cystic duct

stent insertion therefore provides an alternative for these

patients, and we present a case series of patient undergoing

this novel new therapy.

Materials and Methods

The clinical history and imaging studies of 33 patients

undergoing cystic duct stent insertion were retrospectively

studied. During the period June 2008 to July 2013, all

patients at our institution with an acute presentation of

stone disease who were unfit for surgery were considered

for cystic duct stent insertion. All cases were discussed at a

clinical multidisciplinary meeting prior to undergoing

stenting of the cystic duct. Informed consent was obtained

from all patients in this study.

The initial stage was to insert a percutaneous cholecys-

tostomy under ultrasound guidance via either a transhepatic

or transperitoneal route. This allowed resolution of the acute

episode. To avoid long-term external drainage, patients then

returned for an elective insertion of a cystic duct stent.

An initial contrast study was performed to assess the

biliary tree, in particular, the cystic duct (Fig. 1). We con-

tinued to attempt cystic duct stent insertion both in those

with a blocked cystic duct and in those demonstrating free

flow of contrast into the duodenum. A standard wire (PTFE

Fig. 1 A tubogram performed through existing transhepatic

percutaneous cholecystostomy

Fig. 2 The cholecystostomy drainage catheter is exchanged for an

8Fr sheath over a standard amplatz wire. The cystic duct and common

bile duct are then manipulated using a hydrophilic wire and straight

catheter, passing the catheter into the duodenum

Fig. 3 An 8Fr 12-cm double-pigtail stent (Optimed transplant

ureteral stent) is inserted over a standard amplatz wire. The ends of

the stent are positioned within the gallbladder proximally and the

third part of the duodenum distally. Following deployment of the

stent, a standard amplatz wire is passed through the sheath into the

gallbladder. A covering 8Fr external cholecystostomy drainage

catheter is positioned over this guidewire, using fluoroscopic guidance

to position the pigtail separate to the stent
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Coated Guidewire (Fixed Core) 3 cm Flexible tip

0.03500 9 150 cm, Boston Scientific) was passed through

the existing drainage tube which was then exchanged for an

8Fr sheath (BRITE TIP� Interventional Sheath, Cordis).

Through this, a 4Fr straight catheter (TEMPOTM straight 4Fr

65 cm length, Cordis) and a hydrophilic wire (Radiofocus�

Guidewire M standard type 0.03500 150 cm length, Terumo)

were passed and negotiated down the cystic duct under

fluoroscopic guidance. Once the wire and catheter had been

manipulated into the duodenum (Fig. 2), the hydrophilic

wire was exchanged for a stiff wire (Amplatz Super StiffTM

Guidewire 3 mm J-Tip 0.03500 9 145 cm length, Boston

Scientific). Over this, double-pigtail stent (Renal transplan-

tation ureteral stent (OptiSoft) 8Fr 12 cm, Optimed) was

inserted. There are sideholes along the length of and at either

end of the stent. The two pigtail ends of the stent were

positioned in the gallbladder and the duodenum, respectively

(Fig. 3). A covering external non locking gallbladder drain

was left in situ. This allowed time to ensure that the internal

stent was effective and also provided access for a cholan-

giogram prior to removal of the external drain. A cholan-

giogram was performed 48–72 h after insertion (Fig. 4) to

ensure that the internal cystic duct stent is working. If there

is good flow and drainage internally, the external GB drain

was removed.

We present the patient demographics of this group along

with the technical success of the procedure, which was

defined as successful insertion of a cystic duct stent. The

complications are analysed, and we discuss the lessons we

have learned from our case series.

Results

Patient Demographics

During the period June 2008 to July 2013, all patients at our

institution with an acute presentation of stone disease who

were unfit for surgery were considered for cystic duct stent

insertion. A total of 33 patients underwent attempted stent

insertion. The median age or our patient group was 75 years

(range 43–96). The female to male ratio was 45:55 %. Of

these patients, 30 % (n = 10) presented with gallbladder

perforation and 64 % (n = 21) with acute cholecystitis. One

patient presented with necrotising pancreatitis (3 %) and one

patient with acute cholangitis (3 %).

The route of percutaneous cholecystostomy puncture

was transhepatic in 88 % (n = 29) and transperitoneal in

12 % (n = 4). The median interval between cholecystos-

tomy and cystic duct stent insertion was 9 days (range

0–180 days). Table 1 lists the most relevant features of the

patients and their stents including follow-up. Additionally,

Fig. 5 consort diagram demonstrates the patient flow at our

institution.

Technical Success

Our technical success rate was 91 %. There were 3 tech-

nical failures from the series of 33 patients. In 2 of the 3

cases, the cystic duct was extremely tortuous, and we could

not manipulate a wire through the duct. One of these

patients died of biliary sepsis 12 days following attempted

stent insertion. The second patient died 8 months later of

metastatic gastric carcinoma. This diagnosis was not

known at the time of cholecystostomy; the patient pre-

sented with acute cholecystitis and not obstructive jaun-

dice. In the third case, there was a stricture of the common

bile duct secondary to pancreatitis, and it was only possible

to place an internal external drain. A metal stent was placed

13 days later via a retrograde endoscopic approach.

Follow-up

Patients were followed up for a median of 11.6 months

(range of 1–76 months). In 73 % (n = 22) of patients the

stent remained in situ at the time of follow-up/death. 20 %

of the patients (n = 6) became well enough to undergo

subsequent cholecystectomy. The stent was seen to migrate

in 2 patients (7 %).

Complications

The patient group was followed up for a median of

11.6 months (range 1–76 months) by the surgical team. 3

Fig. 4 A check tubogram at 48 h post-stent insertion demonstrates

good flow of contrast to the duodenum
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Table 1 Summary of cases

Case

number

Age and

gender

Indication Cholecystostomy

puncture

Technical

success

Complications Final outcome

1 83 F Cholecystitis Transhepatic Yes Abdominal wall collection as no

covering external drain

Died 10/08/2013—metastatic Ca

colon

2 80 F GB perforation Transhepatic Yes None Lap chole & exploration CBD

18/10/2010—stent removed

3 79 F GB perforation Transhepatic Yes None Well to 19/04/2013

4 80 F GB perforation Transhepatic Yes None Died 20/12/2012

5 78 F Cholecystitis Transhepatic Yes None Well to 19/07/2013

6 96 F Cholecystitis Transhepatic Yes None Well to 27/01/2012

7 78 M GB perforation Transhepatic Yes 2 adjacent stents required Well to 06/11/2013

8 72 M Cholecystitis Transhepatic Yes None Died 07/09/2013—metastatic Ca

colon

9 43 M Necrotising

pancreatitis

Transhepatic Yes None Lap chole 06/05/2012. Sten

advanced into CBD in theatre

10 52 M Cholecystitis Transhepatic No None Died 09/05/2012—biliary sepsis

11 69 F Cholecystitis Transhepatic Yes None Well 01/05/2012

12 52 M Cholecystitis Transhepatic Yes None Lap chole 23/05/2012 for

porcelain GB

13 68 F GB perforation Transperitoneal No Unable to place cystic duct stent.

Internal external drain. ERCP &

exchange for metal stent 13 days later

due to high drain output. Subsequent

pancreatitis

Died 26/08/2012—pancreatitis

post ERCP

14 86 F GB perforation Transhepatic Yes No external drain as position lost Died 25/01/2013

15 82 M Cholecystitis Transhepatic Yes None Died 31/08/2011—PICA infarct

16 91 F Cholecystitis Transperitoneal Yes 2 attempts required to pass duct Well 13/07/2012

17 74 F Cholecystitis Transhepatic Yes None Well 13/11/2013

18 80 F Cholecystitis Transperitoneal Yes Small bowel obstruction due to gallstone

ileus with stent migration

Well 21/08/2013—laparotomy

for gallstone ileus

19 81 F Cholecystitis Transhepatic Yes None Well 28/11/2013

20 76 F Cholecystitis Transhepatic Yes None Well 29/06/2013

21 75 M GB perforation Transhepatic Yes None Well 19/02/2013

22 89 M Cholangitis Transhepatic Yes None Well 25/02/2013

23 53 F Cholecystitis Transhepatic Yes None Lap chole 01/08/2013. Well

26/11/2013

24 79 M Cholecystitis Transhepatic Yes None Well 21/11/2013

25 81 M Cholecystitis Transhepatic No None Died 02/10/2013—metastatic

gastric Ca

26 72 F GB perforation Transperitoneal Yes Stent removed after 2 m at ERCP

following laparoscopic

cholecystectomy

Lap chole 02/13—well 12/04/

2013

27 79 M Cholecystitis Transhepatic Yes 2 failed attempts with plastic stent due to

tight duct. Metal stent successfully

placed

Died 09/03/2013

28 68 F Cholecystitis Transhepatic Yes None Well 06/04/2013

29 91 M Cholecystitis Transhepatic Yes Recurrent cholecystitis. Stent passed Recurrent cholecystitis. Stent

passed—well 17/11/2013

30 74 F Cholecystitis Transhepatic Yes None Lap chole 08/13—well 14/10/

2013

31 76 M Cholecystitis Transhepatic Yes None Well 17/10/2013

32 64 M GB perforation Transhepatic Yes None Died 25/10/2013—aspiration

pneumonia

33 82 M GB perforation Transhepatic Yes None Well 06/12/2013

N. Hersey et al.: Stenting of the Cystic Duct 967

123



of the 30 technically successful procedures (10 %) expe-

rienced complications, all of which were at 30 days.

Complications at 30 days

The first case to undergo cystic duct stent insertion was not

left with a covering external cholecystostomy drain. This

patient went on to develop an abdominal wall collection

post procedure and was part of the reasoning behind the

subsequent practice of a covering external drain for a short

post procedural period.

Case 29 represented 6 weeks following stent insertion

with recurrent cholecystitis. Imaging at this time demon-

strated the absence of the stent, and the patient was pre-

sumed to have passed the stent per rectum.

In case 18, the patient presented 13 months post pro-

cedure with acute small bowel obstruction. Abdominal

radiograph demonstrated migration of the cystic duct stent;

however, a subsequent CT scan of the abdomen confirmed

gallstone ileus as the cause of obstruction.

Technical Procedural Notes

One patient demonstrated inadequate drainage of contrast to

the duodenum on the post procedural cholangiogram. In this

case, the patient underwent a second cystic duct stent insertion

which was positioned adjacent to the first stent. This led to a

satisfactory result on a further cholangiogram, and the exter-

nal drain was removed with no further complication.

In two further cases, two attempts were required to

insert a stent. In case 16, a plastic stent was successfully

positioned on the second attempt. In case 27, a metal stent

was successfully placed as it was not possible to advance a

plastic stent, despite dilatation, due to a tight stricture in the

cystic duct.

Lessons Learnt

Our experience has taught us a number of lessons about

cystic duct stent insertion, and below are a few tips from

our own learning curve:

Firstly, the stent can migrate. This is described above in

the complications section.

Secondly, the stents can be removed at the time of

surgery should this become a possibility. In case 26, the

patient became well enough to undergo laparoscopic cho-

lecystectomy 2 months following cystic duct stent inser-

tion. The stent was milked into the common bile duct at the

time of surgery and successfully removed endoscopically.

Thirdly, a covering external gallbladder drain is essen-

tial. This not only allows access for follow-up cholangio-

grams but also provides external drainage should the stent

fail to alleviate the obstruction.

Fourthly, the cystic duct can be very tortuous and

sometimes stenosed or occluded. The conclusion we draw

from this is that those patients in whom the cystic duct is

either markedly tortuous or not clearly delineated on the

initial cholangiogram are less likely to undergo a suc-

cessful procedure. This is also true for patients with a

demonstrable cystic duct stenosis/occlusion. In this group,

we suggest that cystic duct stent insertion should be avoi-

ded or delayed.

Discussion

Acute cholecystitis is a common surgical emergency.

Although laparoscopic cholecystectomy is well established

as the treatment option of choice, our ageing populations

are increasingly developing these conditions with increased

comorbidities precluding early operative management. In

these cases, cholecystostomy is recognised to be the best

course of action. This can be as a temporary measure to

allow the patient to recover from the acute episode and

then undergo an elective cholecystectomy [5]. Some

patients will never be fit enough to undergo surgery and for

them cholecystostomy can be the definitive treatment [6].

Little et al. [7] suggest 3-monthly catheter exchanges are

needed in these patients. However, the disadvantages of

long-term drainage catheters are clear. Learning to manage

a drainage bag can be challenging, particularly for the

elderly. External drainage catheters are prone to dislodge-

ment, at risk of infection and can be uncomfortable. In

addition, routine catheter exchange is required to prevent

obstruction. Cystic duct stent insertion provides an alter-

native treatment option for these patients.

Gatenby et al. [8] describe a single case report of per-

cutaneous transhepatic cholecystoduodenal stent insertion

for a case of gallbladder empyema. In this case, the patient

would not agree to operative management, and an internal

stent allowed the patient to be catheter free. There are

reports in the literature of cystic duct stent insertion for

patients with malignant obstruction of the cystic duct.

Sheiman et al. [9] describe the use of a metallic cystic duct

stent to relieve obstruction caused by stenting of the

common bile duct for malignant disease. There is a single

case report by Comin et al. [10] of a patient undergoing

cystic duct stent insertion for stone disease. To date, there

are no case series documenting the use of cystic duct stents

to manage benign GB disease.

We believe that patients facing the prospect of long-

term cholecystostomy catheters should be given the option

of internalisation of their drain via the cystic duct. In our

series, we have demonstrated the procedure to be techni-

cally feasible with a high rate of technical success (91 %).

Our 30 day complication rate is 10 %. Other than the cases
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of stent migration, all of the complications and technical

failures have occurred in patients with tortuous or non-

opacifying/occluded cystic ducts. Outside the scope of this

case series, we have had some success following a delayed

interval in patients with an obstructed cystic duct. With this

in mind, we would suggest repeating the cholangiogram

with a 4-week interval to reassess the cystic duct for stent

feasibility.

Once inserted, the stent can be left in situ indefinitely. If the

patient becomeswell enough to undergo surgery at a later date

the stent can be removed at the time of cholecystectomy.

Endoscopic removal should not be required unless there is

evidence of stent migration, which we have demonstrated can

occur.Abiliary stent could alsobeused.The advantages of the

ureteric stent are holes along the length of the stent, man-

ageable length of delivery system if working single handed

and being able to deliver over a 0.03500 wire.
Some procedural modifications have been employed

during our learning experience of this technique. As out-

lined in the technical procedural notes section above, a

second adjacent plastic stent can aid drainage into the

duodenum. In addition, a metal stent can be considered if a

plastic stent will not advance over the guidewire due to

duct stricturing.

The benefit of a covering external drain was demon-

strated by our first case where the patient developed a

superficial collection following drain removal. As our

experience has increased, we have moved to leaving the

external drain in situ for 4–6 weeks in those patients who

underwent initial percutaneous cholecystostomy via the

transperitoneal route. This allows track maturation to occur

in a similar manner to the track formed by T-tubes and

thereby reduce the risk of potential collection formation.

The tendency of the access sheath to back out of the

gallbladder was also noted, resulting in the loss of position

in a number of cases. An assistant to steady the sheath

during the procedure, or suturing the sheath to the skin,

eliminated this problem. We have not employed a micro-

catheter as yet, but potentially for those cystic ducts that we

cannot negotiate a microcatheter may assist.

In conclusion, cystic duct stent placement is a simple

and effective method for managing acute presentations of

stone disease in patients unfit for surgery. We have shown

it to be a definitive treatment option in this group with a

low major complication rate and high technical success

rates. In addition, in those patients that become fit for

surgery at a later date, the cystic duct stent insertion has

provided a useful bridge to laparoscopic cholecystectomy.

Attempted cholecystoduodenal stent 
insertion

n=(33)

Technical 
failure 

(n=3)

Technical 
success

(n=30)

Died of biliary 
sepsis at day 12 
post attempted 
stent insertion

(n=1)

Open 
cholecystectomy 

3days after 
attempted stent 

insertion

(n=1)

Stent remains in 
situ

(n=15)

Became well 
enough for 

cholecystectomy

(n=6)

Stent migration

(n=2)

Died of 
unrelated 

pathology with 
stent in situ

(n=7)

CBD stricture 
secondary to 
pancreatitis. 

Internal external 
biliary drain 
inserted via 
cystic duct

(n=1) 

Fig. 5 Consort diagram summarising patient outcome
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