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Abstract
In the report, we describe a case of refractory benign 
esophageal strictures from esophageal cancer after an 
operation for the placement of three partially covered 
self-expanding metal stents (SEMSs), which were all 
embedded in the esophageal wall. Using the stent-
in-stent technique, the three embedded SEMSs were 
successfully removed without significant complications. 
To the best of our knowledge, few cases of the successful 
removal of multiple embedded esophageal SEMSs have 
been reported in the literature. This case also highlights 
that the stent-in-stent technique is effective for removing 
multiple embedded esophageal SEMSs.

Key words: Esophageal stricture; Self-expanding metal 
stent; Multiple; Stent-in-stent; Gastroscopy

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Stent embedding is a common complication that 
precludes the safe removal of stents. The article reports 
a case of benign esophageal strictures with three stents 
embedded and remained in place for over a year. We 
successfully removed the three embedded stents by using 
the stent-in-stent technique. The stent-in-stent technique 
is effective for the removal of multiple stents that are 
embedded in the esophageal wall.

Liu XQ, Zhou M, Shi WX, Qi YY, Liu H, Li B, Xu HW. Successful 
endoscopic removal of three embedded esophageal self-expanding 
metal stents. World J Gastrointest Endosc 2017; 9(9): 494-498  
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INTRODUCTION
The placement of esophageal self-expanding metal 
stents (SEMSs) is commonly used to treat benign and 
malignant esophageal disorders, such as esophageal 
strictures and fistulas. SEMSs should be removed in a 
timely manner to avoid severe long-term complications 
for benign esophageal diseases. However, stent em
bedding is a common complication that precludes the 
safe removal of stents. This article reports the successful 
removal of three embedded esophageal SEMSs from a 
patient with benign esophageal strictures by using the 
stent-in-stent technique. 

CASE REPORT
A 65-year-old male patient underwent a radical re
section of distal esophageal carcinoma more than 2 
years ago. The esophageal tumor located in 32 cm 
from the upper incisors, and there was no lymph 
node metastasis. Excision of inferior segmental eso
phagus and cardia of stomach and high intrathoracic 
anastomosis using gastric tube were performed in the 
patient. The postoperative pathological diagnosis was 
moderately differentiated esophageal squamous cell 
carcinoma. The first partially covered SEMS was placed 
at the local hospital for treating a gastroesophageal 
anastomotic fistula, which occurred ten days after 
the surgery. There was a benign stricture which was 
located the upper of stent after nine months the first 
stent placement. The second and third partially covered 
SEMSs were successively placed for the palliation 
of dysphagia from a benign esophageal stricture at 
another hospital, without the removal of the first stent. 
The patient was admitted to our hospital with recurrent 
dysphagia. A barium meal meal examination showed 
three visible metal stents and severe esophageal 
stricture (Figure 1A). Gastroscopy revealed a benign 
esophageal stricture located 25 cm from the upper 
incisors, which a conventional gastroscope (GIF-XQ260; 
Olympus Medical Systems, Tokyo, Japan) could not pass 
(Figure 2A). The proximal cup of the third stent was 
completely embedded in hyperplastic tissue. An ultrathin 
endoscope (GIF-XQ260N; Olympus Medical Systems, 
Tokyo, Japan) was subsequently used to scrape through 
the strictures and demonstrated that no embedded 
distal cups of stents. Removal of the embedded stents 
was attempted, but failed. Then, the fourth SEMS was 
placed inside the original stents to achieve pressure 
necrosis (Figure 2B and C). After the stent placement, 
the dysphagia was alleviated and the quality of the 
patient’s life was significantly improved. A month 
later, the fourth stent was retrieved by endoscopy. 
Meanwhile, we attempted but failed to remove the other 

three stents (Figure 2D). A week later, we attempted 
to retrieve the stents again and successfully removed 
all the initial stents without significant complications 
(Figure 2E). The upper gastrointestinal contrast X-ray 
study revealed no contrast extravasation, and the 
patient was allowed a semi-liquid diet (Figure 1B). 
The patient developed recurrent dysphagia 5 wk after 
stent removal, which was resolved after the temporary 
placement of a fully covered SEMS for 4 wk (Figure 3). 
No dysphagia or further complications occurred during 
6-mo follow-up period.

DISCUSSION
Stent placement is widely used in the treatment of a 
variety of benign and malignant esophageal strictures, 
which can quickly and effectively dilate strictures and 
relieve dysphagia[1,2]. The temporary placement of an 
esophageal stent has become an effective treatment 
for refractory benign esophageal strictures owing to 
its longer-lasting dilatation effects, ability to maintain 
luminal patency and simultaneous stretching of the 
strictures[3-5]. However, for the management of benign 
esophageal strictures, the long-term placement of 
stents is deprecated because of the potential for adverse 
events, such as migration, bleeding, fistula formation, 
hyperplastic tissue overgrowth or ingrowth stent re
stenosis and damage to surrounding organs[6]. The 
optimal stenting duration remains unclear and should be 
individualized depending on the type and characteristics 
of the stricture. Generally, it is recommended that 
stents remain in place for 4-8 wk and no more than 16 
wk for benign esophageal strictures to maximize the 
success and minimize the risk of a hyperplastic tissue 
reaction[1,7]. If stents need to be in place for a long 
time, upper endoscopy performed at 4-wk intervals is 
necessary to determine whether the stent has become 
embedded in the esophageal wall[7].

In our patient’s case, three SEMSs remained in 
place for over a year, and the upper ends of them were 

A B

Figure 1  Barium meal examination of the upper gastrointestinal tract. A: The 
three metal stents were placed in the esophagus, and the esophageal stricture was 
on the upper end of the stents. Those three white arrows indicated first, second, 
and third stent from bottom to top; B: After the removal of all stents, the stricture was 
alleviated without the occurrence of an esophageal fistula.
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completely embedded. Thus, the removal of stents was 
difficult and inevitably associated with bleeding and 
mucosal tears[8]. However, without the removal of the 

stents, the stricture could not be dilated to an adequate 
diameter by endoscopic dilatation, which is the most 
common initial treatment for benign esophageal stri

A B C

D E F

Figure 2  Gastroscope images of esophagus and stents. Gastroscopy showed (A) an esophageal stricture beginning 25 cm from the incisor teeth; B: The fourth 
stent was placed and (C) remained in place for 4 wk; D: The previous stents became visible after the removal of the fourth stent; E: Outcomes after the removal of all 
stents were diffuse, but minor bleeding and mucosal tears, and the imprint of the stent mesh was visible in the esophageal mucosa; F: The three original stents were 
completely retrieved.

A B

C D

Figure 3  Endoscopic appearances of the esophageal 
stricture after all the stents were removed. A: The esophageal 
stricture located 25 cm from the incisor teeth was worsened 5 
wk after the stents were removed, making it difficult to pass the 
gastroscope; B: A fully covered SEMS was placed and left in 
place for 4 wk; C: The stricture was significantly wider after the 
removal of (D) the fully covered SEMS. SEMS: Self-expanding 
metal stent.

Liu XQ et al . Gastroscopic removal of embedded esophageal stents
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ctures. In addition, with the successive placement of 
the stents, the esophageal stricture moved upward, and 
there was no space to place a new stent. Gastrostomy 
and nasogastric tube placement are alternative treat
ment strategies, but they all have negative influences 
on the patient’s quality of life[9]. Percutaneous endo
scopic gastrostomy is impossible for patients with 
intrathoracic stomach. Furthermore, these patients are 
often unwilling or not in a suitable enough condition 
to undergo a complex surgical procedure. Therefore, 
stent removal is imperative, whether for the prevention 
of long-term complications or for facilitating further 
treatment. 

We temporarily placed a new stent within the initial 
stents according to the stent-in-stent technique to 
facilitate the mobilization and safe removal of all stents 
by inducing pressure ischemia of the granulation tissue. 
Ultimately, three embedded stents were successfully 
removed without serious complications (Figure 4). 
Previous studies have shown that the stent-in-stent 
technique is a safe and effective method for removing 
single embedded esophageal stents[10]. This is the first 
report showing that the stent-in-stent technique also 
applies to the removal of multiple stents that have 
become embedded in the esophageal wall.

For the management of benign esophageal strictures, 
the placement of stents is a minimally invasive treatment 
option, but it still requires serious consideration because 
of the potential for adverse events. Even when stent 
removal is very difficult for benign esophageal diseases, 
permanent stent placement should be avoided, and the 
stent-in-stent technique can be attempted.

COMMENTS
Case characteristics
This article reports a case of successful removal of three embedded eso
phageal self-expanding metal stents (SEMSs) in a patient who has benign 
esophageal strictures. 

Clinical diagnosis
The patient had refractory benign esophageal stricture of esophagus cancer 
after operation and was placed three partially covered SEMSs.

Differential diagnosis
The benign esophageal stricture differentiated with malignant stricture by 
pathology inspection. 

Laboratory diagnosis
The laboratory testing were tumor markers, and the results are generally 

negative. 

Imaging diagnosis
Barium meal examination of the patient showed three visible metal stents and 
severe esophageal stricture. 

Pathological diagnosis
The postoperative pathologic diagnosis was moderately differentiated 
esophageal squamous cell carcinoma.

Treatment
With the assistance of the stent-in-stent technique, the three embedded SEMSs 
were successfully removed with no significant complications. 

Experiences and lessons
For the management of benign esophageal strictures, the placement of stents is 
a minimally invasive treatment option, but it still requires serious consideration 
because of the potential for adverse events. Even when stent removal is very 
difficult for benign esophageal diseases, permanent stent placement should be 
avoided, and the stent-in-stent technique can be attempted.

Peer-review
The authors reported a case of refractory benign esophageal strictures with 
three stent embedded in the esophagus and successfully treated with a sten-in-
stent technique. The case is interesting and the case report is well-written with 
nice picture demonstration and therefore is worth to share with the readers who 
care or treat such patients.
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