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ABSTRACT

INTRODUCTION

Background and objectives: plastic biliary stents are often
used after an ERCP session without complete common bile duct
stones (CBDS) extraction. Sometimes, the volume of biliary drainage
with these stents may be insufficient. We present our experience
with the use of fully covered self-expanding metal stents (FCSEMS)
in the setting of incomplete CBDS extraction.
Patients and methods: after an ERCP session with difficult CBDS
not completely removed, biliary FCSEMS (Wallflex) were inserted in
some patients when it was deemed that biliary sphincterotomy and a
single plastic stent would not provide an adequate drainage.
Results: a retrospective study was performed. Biliary FCSEMS were
inserted in 29 patients, mean age 81 years. CBDS could not be extracted
through a biliary sphincterotomy due to its large size (n = 18) or because
of the presence of inflammatory distal strictures (n = 11). The greatest
biliary drainage with shortest ERCP time was considered mandatory
due to clinical instability of patients and/or poor tolerance to conscious
sedation administered by the endoscopist. Successful biliary drainage
was obtained in all cases. FCSEMS were removed after a median of
199.5 days in 16 patients with a complete CBDS extraction in 15
(93.7%). FCSEMS were not removed in the remaining 13 patients due
to their clinical condition, and a wait-and-see strategy was undertaken.
Conclusions: in selected cases, utilization of removable FCSEMS
can be a good option for a quick and adequate biliary drainage in
the setting of difficult CBDS. Because of the higher cost of these
stents its use needs to be individualized.

For nearly 40 years endoscopic retrograde cholangiopancreatography (ERCP) with biliary sphincterotomy has been
the treatment of choice to remove common bile duct stones
(CBDS). Since 2003, biliary sphincterotomy balloon dilation or sphincteroplasty is used for difficult cases with very
good results (1). Complicated CBDS are usually those with
more than 10 mm in diameter, multliple, impacted stones
in the bile duct, concretions of hard consistency, peridiverticular situation of the ampulla, tortuosity or narrowing of
the distal common bile duct and other conditions arising
from the patient, like coagulation disorders (2).
Plastic stents are the most used palliative method when
after an ERCP session all CBDS cannot be removed. Friction between stones and stents produce the CBDS to fragment and shrink or become mud in a period of time from
3 to 6 months. Afterwards, the vast majority of CBDS can
be removed fairly easily after a second ERCP session. For
the remaining stones it is necessary to use certain forms of
lithotripsy, such as mechanic lithotripsy. However, some
CBDS may even continue without being extracted (3).
Sometimes, ursodeoxycholic acid is added to plastic
stents. As other solutions, such as terpene choleretic, they
have the property to make more soluble cholesterol, calcium carbonate and phosphate. In this way, CBDS get
smaller and their extraction is facilitated in new ERCP
sessions (4).
Since the introduction of easily removable biliary selfexpanding metal stents (SEMS), several studies had focused
on its use in the treatment of difficult CBDS (2,5-7). SEMS
were used both as slow dilation method of the papilla of
Vater to proceed on subsequent CBDS extraction and also
to achieve similar effects to those of plastic stents, but
SEMS were used in more complex cases. Besides, recently
introduced biliary fully covered SEMS (FCSEMS) have
been also employed successfully in the treatment of other
benign biliary conditions (8).
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We analyzed our experience in the management of complex CBDS with FCSEMS.
PATIENTS, MATERIAL AND METHODS
FCSEMS were used by us in the setting of complex
CBDS in which they could not be extracted during ERCP
and it was deemed that a biliary sphincterotomy and a plastic stent did not offer a sufficient biliary drainage. Inability
to perform more endoscopic maneuvers such as the insertion of multiple plastic biliary stents, biliary sphincterotomy
dilation, lithotripsy within the bile duct, etc. became usually
conditioned for the necessity of performing the ERCP in
the shortest achievable time.
Swiftness to finish the endoscopic intervention was due
to the unstable situation of patients and/or poor tolerance
to conscious sedation with midazolam and fentanyl administered by the endoscopist.
All procedures were performed by the same endoscopist,
with 15 years experience, using a C-arm fluoroscopy device
in the endoscopy unit. A Pentax duodenoscope with therapeutic channel was employed.
During the study period, ERCP sedation was administered in our center by the physician and the nurse involved
in the intervention. This practice is still prevalent in many
endoscopy units.
The Wallflex biliary FCSEMS (Boston Scientific) was
employed in the study. This stent is made of platinol and
has a Permalume membrane coating, resistant to corrosion
produced the bile and other upper digestive tract juices.
This kind of covering (probably similar to other types of
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coatings) prevents the stent from embedding in the bile duct
making very difficult or impossible its removal as it occurs
with bare SEMS.
Stent insertion was made over a 0.025 inch and 260 cm
length and length guide wire that had previously been inserted
into the intrahepatic biliary tree, above the CBDS. The undeployed stent has 8 French in diameter. Once fully open, it
expands up to 8 or 10 mm depending on the model, with
lengths varying between 6 to 8 mm.
The deployment mechanism is similar to most SEMS.
The outer sheath that contains folded the stent is slide back
whilst release begins at its distal part. Stent opening leads
to a progressive shortening that must be continuously corrected to prevent from remaining the entire stent completely
inside the bile duct.
To facilitate extraction, the duodenal portion was placed
into the duodenum more prominent than in stents placed
permanently for neoplasms. According to our previous
experience with these FCSEMS we tried to remove them
within a maximum of 180 days (about six months).
Although the duodenal end of the stent had been located
sufficiently away from the papilla, metallic tissue, even
being entirely coated, always induces some kind of hyperplasia that can hide the distal washer extractor (Figure 1).
This ring is entirely woven with the filamentary structure
of the stent in a way that does not break when pulling it and
facilitates its removal. Anyway, stent removal trying to
complete CBDS clearance was determined according to
the clinical situation and individual assessment for each
patient. We did not apply any rigid schedule.
For stent extraction a new ERCP was performed. The
stent was grasped by the washer extractor or at its distal
end with a foreign bodies extraction forceps. After mobilizing, extraction was completed through the working
channel of the duodenoscope without removing the entire
instrument from the duodenum (Figure 1). Cholangiography was made again to assess the previously not
removed CBDS situation and new attempts of extraction
were performed.
After ERCP procedures (insertion and removal) patients
were admitted at least overnight to rule out possible complications. Success in biliary drainage was monitored by
clinical and laboratory data.
Study analysis is retrospective although patients were
prospectively included in a specific ERCP database at our
institution.
RESULTS

Fig. 1. A. After 134 days of stent insertion only a tiny portion of the
extractor washer is seen in the papilla. B. Extraction with a foreign bodies
forceps. C. The stent can be removed through the working channel of
the duodenoscope. D. Integrity of the stent after removal.

Study period comprehended 40 months (January 2008March 2012). During this time 175 ERCP for CBDS were
performed in our institution. FCSEMS were used in 29
patients (16.6%). There were 15 women and 14 men with
a mean age of 81 years (SD 11, range 68-95) (Table I).
After bile duct deep cannulation all patients underwent a
biliary sphincterotomy. CBDS could not be extracted in
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Table I. Characteristics of patients with difficult common bile duct stones who had a fully covered self-expanding metal stent
(FCSEMS) inserted to drain the biliary tree. Indication for FCSEMS insertion were clinical instability during ERCP and/or bad
tolerance to conscious sedation
Patient

Gender/age

ERCP reason

Indication for
FCSEMS

Days with
stent in place

Distal inflammatory
stricture

FCSESMS
removed

M/83
F/85
F/77
F/85
F/93
F/86
M/87
F/87
M/80
F/76
M/77
F/83
M/68
M/95
F/75
M/73
F/77
F/78
M/87
F/86
M/85
M/77
M/91
M/79
F/80
M/78
F/70
M/84
F/80

Jaundice
Jaundice
Jaundice
Cholangitis
Jaundice
Jaundice
Cholangitis
Jaundice
Jaundice
Cholangitis
Jaundice
Biliary fistula
Cholangitis
Cholangitis
Jaundice
Jaundice
Jaundice
Cholangitis
Jaundice
Cholangitis
Cholangitis
Jaundice
Jaundice
Jaundice
Jaundice
Cholangitis
Jaundice
Jaundice
Jaundice

Instability
Bad tolerance
Instability
Instability
Instability
Instability
Instability
Instability
Bad tolerance
Instability
Instability
Bad tolerance
Bad tolerance
Instability
Bad tolerance
Instability
Bad tolerance
Instability
Instability
Instability
Instability
Bad tolerance
Bad tolerance
Bad tolerance
Bad tolerance
Instability
Bad tolerance
Instability
Bad tolerance

130
273
134
290
370
255
370
390
130
370
320
300
210
371
285
90
300
258
453
372
389
259
306
297
189
157
113
30
123

No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No
No
No
No
No

No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
F: female; M: male.

18 cases because they were large or multiple (Figure 2).
In 11 patients, besides the size, common bile duct distal
inflammatory strictures were encountered (Figure 3).
ERCP was performed in 17 patients with significant

Fig. 2. A. Multiple large common bile duct stones. B. Drainage by means
of fully covered self-expanding metal stent.
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comorbidity and unstable clinical situation. One of them,
95 years old (Table I, patient 14) suffered a cardiac arrest
during ERCP and had to be intubated. ERCP was finalized
with anesthetic monitoring (Figure 4). The remaining 12
patients had poor tolerance to conscious sedation administered by the endoscopist and FCSEMS insertion was
decided in order to achieve an adequate biliary drainage.
FCSEMS diameters (mm) and lengths (cm) used were: 22
times 8x8, four 8x6 and in three patients 10x6. Successful
biliary drainage was obtained in all ERCP. Eighteen
patients had gallbladder in place. Eight mm diameter
FCSEMS were used in them with the intention of not to
obstruct the cystic duct. Needle-knife precut technique had
to be used in three patients to gain the common bile duct.
Two of them suffered from moderate post-ERCP acute
pancreatitis and the third one had severe bleeding that
required the infusion of recombinant factor VII. The stent
alone was incapable to stop the bleeding.
Stents were removed after a median of 199.5 days in 16
patients. Theoretically, extraction had been scheduled for a
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Fig. 4. A. Large common bile duct stone in a 95 years old patient who
suffered a cardiac arrest during ERCP. B. After intubation and anesthetic
monitoring a fully covered self-expanding metal stent was placed.

Fig. 3. A. Large stone with distal common bile duct inflammatory stricture.
B. Insertion of fully covered self-expanding metal stent.

maximum of 180 days. However, various factors such as the
refusal of some elderly patients to new ERCP or loss of follow
up made the extraction time exceeded the expected duration.
FCSESMS could be easily removed in 13 patients. In
other three the duodenal end was completely buried in normal papillary mucosa and they had a more complex extraction procedure. Removal was possible by using a dilatation
balloon inflated inside the stent in one occasion and pulling
with a stone extraction balloon in the other two (Figure 5).
These FCSEMS had been inserted for 320, 285 and 240
days respectively. Therefore, extraction succeeded in 100%
(16/16) of the attempted stents. Complete CBDS clearance
was achieved in 15/16 (93.7%). In 10/16 (62.5%) extraction
balloon sweep was enough. In the remaining patients biliary
sphincterotomy dilation had to be performed.
Only 5 of these second procedures were done under sedation by an anesthesiologist. The patient without complete
stone removal had already a stable clinical condition and
double pigtail type plastic stents were used. The other 13
patients refused a new ERCP and they underwent periodic
controls in outpatient’s clinic or watchful follow up. Patients
and their relatives were informed about symptoms and signs
of biliary obstruction and when to search medical assistance.
At a median of 240 days (range 30-360) no episodes of
stent dysfunction were observed. Furthermore, no mortality
or serious complications were found in this series secondary
to biliary Wallflex FCSEMS insertion.
DISCUSSION
The purpose for using FCSEMS in this series of patients
was to achieve the maximum biliary drainage with shortest

Fig. 5. A. After 285 days of insertion the stent duodenal end was completely covered. B. The stent was pulled out several times from its upper
end using a 15 mm extraction balloon. C. Finally the extractor washer
appeared in the papilla allowing extraction.

REV ESP ENFERM DIG 2013; 105 (1): 7-12

Vol. 105. N.° 1, 2013

FULLY COVERED SELF-EXPANDING METAL STENTS IN THE MANAGEMENT OF DIFFICULT COMMON
BILE DUCT STONES

ERCP time. The size and number of CBDS did not appear
achievable that the sphincterotomy and a plastic stent could
offer a satisfactory bile duct decompression. A large proportion of patients had clinical instability and other poor
tolerance to conscious sedation.
Insertion of a single FCSEMS is usually faster than
placement of several plastic stents. This figure is an objective fact that, unfortunately, cannot be reported. Because
of the retrospective nature of the study it was not measured.
It is true that if these ERCPs would have been performed
under anesthetic monitoring or using deep sedation they
could have ended up in a different way. However, the study
reflects the real situation of many endoscopists.
A FCSEMS costs about ten times more than a plastic
one. Further randomized studies are necessary to determine
whether in similar cases to those presented, the price of a
FCSEMS could be offset by the decrease of other devices
and resources (multiple plastic stents, several procedures...)
and hospital stay after the effective and rapid resolution
achieved in biliary obstruction.
In patients who agreed to a second ERCP, bile duct
clearance was achieved in 93.7% and in more than a half
only extraction balloon sweep was necessary after stent
removal.
The mechanism by which CBDS size decreases can be
fragmentation following FCSEMS expansion or by friction
during breathing movements. Besides, papillary dilation is
caused by the stent (2). In most patients, the second ERCP
was also conducted with conscious sedation administered by
the endoscopist. Nevertheless, patients had clinical stability
and stent removal and common bile duct clearance were simpler once the papilla had been cannulated and the sphincterotomy performed in the first endoscopic intervention.
It has been known for long that CBDS size is one of the
most important factors to achieve complete stone removal
in the first ERCP session. In the study of Lauri et al. (9)
made in 1993, it was observed that CBDS up to 10 mm or
smaller could almost always be extracted. While extraction
was only possible for 12% of stones having a diameter of
15 mm or greater.
A previous magnetic resonance cholangiopancreatography study can help to plan in advance the most appropriate
endoscopic maneuvers.
Tapering of the distal common bile duct, sometimes difficult to distinguish from inflammatory strictures, is another
critical success factor in the extraction rate (10). Today, the
widespread use of biliary sphincterotomy dilation which
also includes a portion of the suprapapillary common bile
duct can solve this problem. But always keeping in mind
that balloon dilation to a much larger diameter than the distal common bile duct can produce perforation.
In the majority of retained CBDS after ERCP, plastic stents
are the most employed temporizing measure (11-19). This
solution is good in the first months after the index ERCP, but
in the long term, there can be major complications such as
cholangitis (20). However, this treatment may be appropriate
in elderly patients or with significant morbidity.
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Plastics stents decrease CBDS size and make it easier to
extract in further ERCPs. In cases of distal common bile duct
narrowing or stricture, progressive dilatation with FCSEMS
or plastic stents may be less aggressive and dangerous that
forced balloon dilation. Any type of plastic stents can be used.
Many endoscopists prefer double pigtail stents because the
straight ones can migrate more easily and if they are longer
than 9 cm in length can cause duodenal perforation. In one
study (21,22) it has been observed that simultaneously multiple pigtails insertion in not extracted CBDS, can improve
bile drainage. However, several plastic stents insertion is more
complex, takes longer and can obtain a smaller drainage volume than a single FCSEMS insertion.
A 16.6% rate of FCSEMS in this group of patients may
seem high. In previous studies in our center we have
obtained a 94.5% rate of complete CBDS removal using
biliary sphincterotomy dilation (23). It can not be drawn
from our study the conclusion that easily removable
FCSEMS are better than plastic ones for not removed
CBDS even if the cost is much higher.
It was not our aim to make any comparative study. It is
only emphasized that a larger volume of drainage can be
obtained by inserting one FCSEMS than a plastic stent and
it can be useful in some cases of complex CBDS. In addition, our experience for FCSEMS removal almost 200 days
after insertion is successful.
In summary, in selected cases, the use of removable
FCSEMS is a good choice for a quick and adequate biliary
drainage in difficult CBDS. The higher cost of these stents
requires individualizing its use. Furthermore, there is a lack
of evidence of its effectiveness compared with plastic stents.
Randomized studies are necessary in the future.
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