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Abstract
Covered self-expandable metal stents were developed 
to overcome tumor in-growth through the metal mesh. 
Stent migration is one of their malfunctions. Recently, 
the partially covered wallflex stent (PCWS) was devel-
oped with flared ends to prevent migration However, 
difficulty has been reported in its removal. We describe 
the removal of a PCWS embedded in mucosal hyperpla-
sia at the uncovered proximal flared end, visualized by 
using SpyGlass cholangioscopy. 
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INTRODUCTION
A covered self-expandable metal stent (SEMS) was de-
veloped to overcome tumor-in growth through the metal 
mesh[1]. Stent migration is one of  the malfunctions of  
covered SEMS[2]. Recently, the partially covered Wallflex 
stent (PCWS) (Boston Scientific, Natick, MA, United 
States) was developed with flared ends to prevent migra-
tion. However, this design had negative effect on stent 
removal[3]. We describe a patient in whom there was dif-
ficulty in removal of  a PCWS embedded in mucosal hy-
perplasia at the uncovered proximal flared end, success-
fully visualized by using SpyGlass cholangioscopy (Boston 
Scientific, Natick, MA, United States).

CASE REPORT
A 70-year-old man presented to our institution with fever 
and jaundice. Two years earlier, he received a PCWS for 
malignant biliary obstruction due to pancreatic head can-
cer and underwent systematic chemotherapy. Endoscopic 
retrograde cholangiopancreatography revealed a distally 
migrated PCWS and a biliary sludge inside the PCWS but 
no tumor in growth. Removal of  the PCWS was attempted 
with a snare, but failed (Figure 1). After mechanical clean-
ing by a balloon catheter, cholangiography showed a filling 
defect at the proximal end of  the PCWS (Figure 2). The 
SpyGlass direct visualization system revealed reddened 
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mucosal hyperplasia in almost two thirds of  the uncov-
ered portion of  the PCWS (Figure 3). The uncovered 
portion of  the PCWS was totally embedded in the mu-
cosal hyperplasia. Mucosal hyperplasia was not present at 
the covered portion of  PCWS. We also performed biopsy 
of  the mucosal hyperplasia under direct cholangioscopic 
visualization by using Spybite forceps (Boston Scientific, 
Natick, MA, United States) and confirmed the presence 
of  inflammatory bile duct mucosa without malignancy 

(Figure 4). The cholangitis subsided with mechanical 
cleaning of  biliary sludge inside the PCWS, and the pa-
tient was discharged on the second day after the proce-
dure without further intervention.

DISCUSSION
In previous reports, covered a number of  SEMS were 
safely and easily removed endoscopically using a snare or 
rat-tooth forceps[4,5]. A PCWS has uncovered flared ends 
to prevent migration, which ironically may cause tissue 
inflammation and mucosal hyperplasia at the proximal 
flared ends. In patients, the uncovered portion of  the 
PCWS may become totally embedded into this muco-
sal hyperplasia, leading to difficulty in stent removal. A 
PCWS cannot always be removed endoscopically due to 
mucosal hyperplasia at the proximal flared end. In this 
case, the invagination method may be useful for the re-
moval of  an embedded PCWS[3], wherby the proximal 
end of  PCWS is grasped, pulled off  the bile duct and 
gradually invaginated by using a forceps.
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Figure 1  Fluoroscopic image a showing metal stent grasped with a snare. 
It was impossible to remove the stent.

Figure 2  Fluoroscopic image showing a filling defect at the proximal end 
of a partially covered Wallflex stent (arrow).

Figure 3  SpyGlass cholangioscopic image showing mucosal hyperplasia 
in an uncovered portion of a partially covered Wallflex stent.

Figure 4  Biopsy specimen of mucosal hyperplasia showing inflammatory 
bile duct mucosa without malignancy.


