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Abstract

Objective: The main goal of the study is to show the indications of the fully covered self-expandable metallic stents used in our unit.

Method: Patients who underwent fully covered self-expandable metallic stents between January 1, 2018, and December 31, 2019, in our unit were included in 
the study. Endoscopic procedure reports were found by searching for “covered metallic stent” from the EndoCam operating system.

Result: There were a total of 149 patients in the study. The mean age of the patients was 57.44 ± 16.86 years. About 46.3% of the patients were women. Benign 
biliary stenosis in the common bile duct was the first with a rate of 36.2% in indications. Malignant biliary stenosis was in the second place at 11.4%, and post-
transplant anastomotic stenosis was in the third place at 8.7%. The median time between insertion and removal sessions was 34 days (min: 5 days, max: 417 days) 
in patients (80%) whose fully covered self-expandable metallic stents were removed in our center.

Conclusion: Fully covered self-expandable metallic stents are used to treat a variety of benign and malignant biliary pathological conditions. However, fully 
covered self-expandable metallic stents may face stent migration issues that can be addressed with modifications.
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INTRODUCTION
Stent application in endoscopic retrograde chola​ngiop​ancre​atogr​aphy (ERCP) due to biliary stenosis was first applied in 1980 for malignant steno-
sis.1 Toward the end of the same year, metallic stents began to be applied to benign strictures in ERCP.2 In cases where metallic and plastic stents 
were applied, an improvement in the 30-day survival time and a decrease in morbidity rates were observed compared to surgical and percutaneous 
interventions.3,4 With plastic stent occlusion and subsequent bacterial translocation, the incidence of cholangitis was high in these stents.5 Therefore, 
plastic stents need to be removed and reinserted, leading to an increase in the number of procedures. Stent dysfunction seen in plastic stents can 
also be seen in metal stents. In these malignant disease applications, the spread of malignant tissue into the stent occurs through tissue hyperplasia 
due to chronic inflammation and biliary sludge.6,7 However, the dysfunction of the metal stent compared to plastic stents was easily managed by 
mechanical cleaning or insertion of a separate metal stent into the stent.8 Biliary metal stents are used in common bile duct stones, malignant bili-
ary stenosis, benign biliary stenosis, bile leakage, and bleeding during ERCP. Metal stents have complications. One of the most common of these 
is tissue damage and bleeding caused by the destruction of the duodenal mucosa by the tip inside the duodenum. In addition, stent migration is a 
common complication of biliary stenting. With this study, our main goal is to show the indications of the fully covered self-expandable metallic 
stents (FCSEMS) used in our unit. 

METHODS
Patients who underwent FCSEMS between January 1, 2018, and December 31, 2019, in our ERCP unit were included. Endoscopic retrograde 
chola​ngiop​ancre​atogr​aphy procedure reports were found by searching for “covered metallic stent” from the EndoCam operating system. Patients 
who have been inserted a partially covered or uncovered metallic stent were excluded from the study. Then, the patients’ age, gender, indication 
of FCSEMS insertion, previous ERCP procedure status, and ERCP procedure requirement after removal of the FCSEMS stent were recorded 
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by examining the patient files one by one. Approval for the study was 
obtained from the ethics committee of Ege University (Date: August 
04, 2022, Number: 22-8T/39). All patient information was kept confi-
dential, and the study was conducted according to the principles of the 
Declaration of Helsinki. 

Statistical Analysis
Statistical Package for the Social Sciences version 22.0 (IBM SPSS 
Corp.; Armonk, NY, USA) was used for data analysis. Categorical data 
were presented as numbers and percentages, whereas numerical data 
were presented as median (minimum value−maximum value). 

RESULTS
There were 149 patients in the study. The mean age was 57.44 ± 16.86 
years. About 46.3% of the patients were women. Benign biliary steno-
sis in the common bile duct was the first with a rate of 36.2% in indi-
cations. Malignant biliary stenosis was in the second place at 11.4%, 
and post-transplant anastomotic stenosis was in the third place at 8.7%. 
Other indications were biliary stricture due to chronic pancreatitis 
(8.1%), bile leakage after cholecystectomy (8.1%), type 2 perforation 
(6%), hemorrhage due to sphincterotomy (6%), unremovable common 
bile duct stone (4%), and biliary stricture due to portal biliopathy 3.4% 
(Table 1). About 37.6% of the patients had a previous history of ERCP. 
It was observed that a second ERCP session was performed after the 
removal of the FCSEMS in 37.6% of the patients. Twenty-two (14%) 
patients did not come to our unit for the second session. In 7 (5%) of 
127 patients who come to our unit, there was no stent in the papilla seen 
either with endoscopy or fluoroscopy (stent migration). The median 
time between insertion and removal sessions was 34 days (min: 5 days, 
max: 417 days) in patients (80%) whose FCSEMS was removed in our 
center. While the median time between the insertion and removal of the 
FCSEMS used for benign biliary stenosis was 49 days (min: 49, max: 
417), this period was 57 days (min: 19, max: 372) in post-transplant 
anastomotic stenosis, 60 days (min: 22, max: 280) in biliary stricture 
due to chronic pancreatitis, 20 days (min: 5, max: 82) in postoperative 
bile leakage, 23 days (min: 9, max: 54) for perforation, and 28 days 
(min: 7, max: 130) for sphincterotomy bleeding.

DISCUSSION
Benign biliary strictures are caused by chronic inflammation, colla-
gen deposition, and fibrosis. The most common benign biliary stric-
tures are postoperative strictures, stenoses due to chronic pancreatitis, 
and strictures due to chronic inflammation.9 Endoscopic treatment 
in chronic pancreatitis includes stenting of the main pancreatic duct 
to provide pancreatic decompression and intervention for stenosis 
due to inflammation or fibrosis in the common bile duct. Biliary ste-
nosis due to chronic pancreatitis is the result of recurrent inflamma-
tion and consequent fibrosis. Biliary stenosis occurs in 30%-40% of 

chronic pancreatitis cases. The use of FCSEMS in the management 
of biliary tract strictures due to chronic pancreatitis is also supported 
by studies. In a randomized study, the rates of non-relapse within 2 
years after stent removal were found to be the same between multiple 
plastic stents (MPS) and FCSEMS (88.0% vs. 90.9%, respectively), 
and treatment-related morbidity rates were also similar in this study 
(23.3%. vs. 28.6%, respectively).10 In our study, the mean time between 
the insertion and removal of the FCSEMS used for biliary stricture due 
to chronic pancreatitis is 89 ± 75.41 days. In the literature, a review 
has shown that covered self-expandable metallic stents provide bet-
ter results than MPS in biliary strictures due to chronic pancreatitis, 
but this review included non-comparative studies and some studies 
included single plastic stents in patients.11 The European Society of 
Gastrointestinal Endoscopy guidelines recommend the temporary 
use of FCSEMS or MPS for the treatment of biliary strictures due to 
chronic pancreatitis.12

Postoperative biliary strictures, which correspond to an important 
group among benign biliary strictures, occur most frequently after 
cholecystectomy and biliary tract surgery. The application of plastic 
stents is an effective therapeutic method in such strictures. In gen-
eral, MPS are required. A high clinical success ratio and low stricture 
recurrence ratio are seen with plastic stents for up to 1 year by chang-
ing them at 3-4 monthly intervals.13 However, plastic stent occlusion, 
which requires endoscopic stent replacement within 3-4 months, is an 
important limitation due to the overall cost and necessity for patient 
compliance. Fully covered self-expandable metallic stents can extend 
to a larger diameter, and their chemical coating limits tissue growth. A 
single FCSEMS can be left in place for extended periods of time with-
out the need for stent replacement. In a retrospective study involving 
69 patients comparing FCSEMSs and plastic stents in postoperative 

MAIN POINTS

With this study

•	 We obtain the indications of the fully covered self-expandable metallic 
stents.

•	 We obtain the time intervals between insertion and removal sessions of 
the fully covered self-expandable metallic stents.

•	 We obtain the complication ratios of the fully covered self-expandable 
metallic stents in our unit.

Table 1.  Clinical Characteristics of 149 Patients Underwent a Fully 
Covered Self-Expandable Metallic Stent

Age (years ± SD) 57.44 ± 16.86
n (%)

Sex
  Male 80 (53.7)
Indications
  Benign biliary stricture 54 (36.2)
  Malignant biliary stricture 17 (11.4)
  Anastomotic stricture 13 (8.7)
  Chronic pancreatitis 12 (8.1)
  Bile leak 12 (8.1)
  Perforation 9 (6)
  Post-sphincterotomy hemorrhage 9 (6)
  Choledocholithiasis* 7 (4.7)
  Portal biliopathy 5 (3.4)
  Others 11(7.4)
Intervals (between insertion and removal) Median (min−max)
All 34 (5-417)
Benign biliary stricture 49 (49-417)
Malignant biliary stricture 16 (11-108)
Anastomotic Stricture Lack of data
Chronic pancreatitis 60 (22-280)
Bile leak 20 (5-82)
Perforation 23 (9-54)
Post-sphincterotomy hemorrhage 28 (7-130)
*These patients with a previous cholecystectomy operation have benign biliary strictures 
located distally to biliary stones.
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strictures, findings showed a similar success rate and stenosis recur-
rence (16% in the plastic stent group and 22% in the covered metal 
stent group).14 On the other hand, the median stenting time was 5.2 
months in the FCSEMS group and was 10.7 months in the plastic 
stent group. The trial highlights the use of FCSEMSs as a practical 
and effective alternative to endoscopic treatment with plastic stents in 
postoperative biliary strictures.

Biliary anastomotic strictures constitute 80% of stenosis seen after 
liver transplantation. Anastomotic strictures occur 1-2 months after the 
operation and are characterized as short biliary stenosis. Current strat-
egies for treating anastomotic strictures include balloon dilation and 
endoscopic stenting. In a meta-analysis comparing the FCSEMS with 
plastic stents in the treatment of anastomotic stenosis after liver trans-
plantation, there was no significant difference in stenosis treatment, 
complications, and recurrence.15 However, it was observed that the 
treatment time in the use of FCSEMSs was significantly shorter than in 
the other group. In our unit, biliary anastomotic stenosis was observed 
in 8.7% of liver transplanted cases in the indications of FCSEMSs.

Bile leakage consists due to damage to the biliary tract due to cho-
lecystectomy, ERCP, hepatectomy, other hepatobiliary operations, 
liver transplantation, or after percutaneous interventions. Bile leakage 
occurs within 1 week postoperatively and is usually located at the cys-
tic duct stump. In small bile duct leaks, low drainage output is seen and 
they resolve on their own without an intervention. In contrast, in com-
plex bile leaks, persistent bile discharge is seen. The standard approach 
is biliary sphincterotomy and plastic stenting to abate the transpapillary 
pressure gradient.16 As a result, bile will flow into the intestinal lumen 
with the stent and the stent will close the bile leakage. Complex bile 
leaks that occur in anastomotic bile leaks after liver transplantation or 
cholecystectomy do not respond to the plastic stent. These states are 
used because FCSEMS will effectively seal the leak field. In a study of 
complex post-transplant bile leaks treated with an FCSEMS, long-term 
leak control was achieved with FCSEMSs.17 However, biliary stric-
tures were observed in 35% of patients in the FCSEMS group after the 
stent removal. It is thought that FCSEMSs cause stricture formation 
due to bile duct compression and related ischemia. In our unit, the rate 
of use of FCSEMS due to a bile leakage was 8.1%.

In biliary endoscopic sphincterotomy, the biliary sphincter and the 
intraduodenal segment of the common bile duct are resected. Usually, 
it is a necessary procedure for ERCP Bleeding is an important compli-
cation of biliary sphincterotomy. Most bleeding after sphincterotomy is 
minor and resolves spontaneously. However, significant bleeding cases 
that require blood transfusion support and emergency endoscopic inter-
vention are also seen. While methods include injection, balloon tam-
ponade, and mechanical (eg, embolization) approaches, hemostasis can 
also be provided with the tamponade effect with the use of FCSEMS. A 
retrospective study to date has included 67 patients with bleeding after 
sphincterotomy and compared FCSEMSs with other treatments.18 In 
this study, the FCSEMS group had a significantly lower bleeding rate 
(0.66 g/dL) than the other group (1.98 g/dL). In our study, the rate of 
use of FCSEMSs due to post-sphincterotomy bleeding was 6%.

In the study of Shayan et al, 40% bile leakage, 31% bleeding, and 21% 
perforation were seen in the indications of FCSEMS. In our study, 
FCSEMSs were mostly used in benign strictures.19 Stents were removed 
in all 87 patients in their study. However, stent migration was observed 
in 4% of patients in our study. In the Shayan study, the median stenting 
time was 9 weeks in patients with bile leakage, 3 weeks in patients with 

bleeding and 9.5 weeks in patients with perforation. The median time 
between insertion and removal sessions in our unit was 34 days (min: 
5 days, max: 417 days). The mean time between the application and 
removal of the FCSEMSs used for a benign biliary stenosis was 75.93 
± 84.16 days, while this time was 27.13 ± 17.1 days for perforation and 
40.43 ± 41.83 days for sphincterotomy hemorrhages. 

The limitations of this study are the retrospective design and the 
absence of a control group. In addition, long-term results are absent. 
Fully covered self-expandable metallic stents are used to treat a vari-
ety of benign and malignant biliary pathological condition, including 
biliary leak, bleeding after sphincterotomy, and strictures. A chemical 
coating prolongs stent patency, reducing the risk of tissue hyperpla-
sia and tumor growth. However, FCSEMSs may face stent migration 
issues that can be addressed with modifications, including enlarged 
ends and anchor flaps.
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