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Abstract
Background: Migrated esophageal self-expandable metal stents (SEMSs) increase the risk of bowel
obstruction or perforation. The endoscopic removal of migrated stents is extremely di�cult due to the
inability to observe the distal end of the stent during retrieval. Here, we report our experience removing
migrated esophageal stents in the stomach under the guidance of �uoroscopy.

Material and methods: The clinical data of patients with esophageal stents that migrated to the stomach
between January 2016 and March 2020 were analyzed retrospectively. A total of 27 patients (9 females
and 18 males) were included in this study. Three methods of retrieval were considered: direct removal via
a �xed string, direct removal via a retrieval hook, and retrieval via guide wire and gooseneck snare.

Results: A total of 28 migrated esophageal stents in the stomachs of 27 patients were successfully
removed under the guidance of �uoroscopy by the three methods mentioned above: 10 cases of direct
removal via a �xed string, 14 cases of direct removal via a retrieval hook, and 3 cases of retrieval via a
guide wire. The stent removal time was 18 (7-60) minutes. During the operation, one patient had a small
amount of esophageal bleeding that was cured after symptomatic treatment, and one patient had a
residual fracture stent wire that was removed under endoscopy.

Conclusion: The removal of migrated esophageal stents in the stomach under the guidance of
�uoroscopy is a feasible and safe procedure.

Background
Esophageal stent placement is a safe and effective procedure performed to restore patency or occlude
the �stula. Stent migration is a recognized complication of esophageal self-expandable metal stents
(SEMSs). As a main complication, the rate of stent migration can reach 36% [1]. The distal migration rate
is approximately 5.4%, while the retention rate of stents in the stomach is approximately 3.7% [2]. Distal
stent migration is rare, and the symptoms vary.

The most common symptom after stent migration is recurrent dysphagia. Other symptoms depend on the
location of stent retention. Stents that migrate to the gastrointestinal tract can present worsening
abdominal pain. However, migration into the colon can present constipation. Some cases can present
without symptom. Although a distal migrated stent can pass through the pylorus and be excreted via the
rectum, obstruction and perforation of the small bowel can also occur. To prevent severe complications
secondary to distal migrated stents, it is recommended that migrated stents be removed whenever
possible. Whether the migrated esophageal stent is removed through the mouth is still controversial.
From the experience of De Palma et al [2], obstruction or perforation caused by stent migration is
uncommon, and only a single case of 9 migrated stents leading to complications was reported.

Usually, an esophageal stent is removed under endoscopy. It is a challenging situation for endoscopists
to remove a stent that has migrated to the stomach. A stent with a proximal lasso can be removed by
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grabbing and pulling the lasso with rat tooth forceps. However, it may be trickier to remove stents without
a proximal lasso. Many methods have been attempted according to early reports [1]. The devices used
included a double-channel endoscope, endoloops, a polypectomy snare and a biliary stent pusher. These
devices are expected to reduce stent size to facilitate removal or reduce the diameter of the proximal stent
to remove. However, the extraction of a migrated esophageal stent through endoscopy may be extremely
di�cult and is associated with a substantial risk of complications, including esophageal perforation and
hemorrhage.

To remove esophageal stents that migrate to the stomach more safely and effectively, �uoroscopy
guidance was used in this study. We aim to share our experience removing esophageal stents that
migrated to the stomach under the guidance of �uoroscopy.

Methods

Patients
Informed consent was obtained from each patient.

Ethics committee approval was obtained for this retrospective study.
Patients undergoing retrieval of an esophageal stent that migrated to the stomach under the guidance of
�uoroscopy between Jan 2016 and March 2020 were retrospectively enrolled. A total of 27 patients aged
5–93 years were enrolled in this study. All the diagnoses of 27 patients with esophageal stents that
migrated to the stomach were con�rmed by CT. The admission symptoms included recurring dysphagia
in 13 cases and abdominal pain and vomiting in 5 cases. The other 9 cases were found by CT and had
no classic symptoms. The general conditions and data of the patients are shown in Table 1.



Page 4/12

Table 1
General information of patients

Characteristic Median (IQR) or No. (%)

Patients, (No.) 27

Age, years 70 (5–93)

Male/Female 18/9 (66.7%/33.3%)

Previous disease  

Esophageal cancer 12 (44.4%)

Cardiac cancer 5 (18.5%)

Esophageal rupture 6 (22.2%)

Esophageal stenosis 3 (11.1%)

Esophago-tracheal �stula 1 (3.8%)

Pathological results  

Pathological results 7 (25.9%)

Squamous carcinoma 8 (29.6%)

Not 12 (44.5%)

Indication of stent implantation  

Dysphagia 17 (63.0%)

Fistula 8 (29.6%)

Esophageal stenosis 2 (7.4%)

Symptoms of stent migration  

Dysphagia 13 (48.2%)

Abdominal pain and vomiting 5 (18.5%)

None 9 (33.3%)

Migration time (days) 65 (4-225)

Procedure
Method 1. Direct removal via a �xed string. These kinds of esophageal stents have a long nylon string
loop on the proximal end. Long strings were used to �x the stent to prevent or monitor stent migration.
After esophageal stent placement, the long string was passed through a nasoesophageal tube and then
�xed. The long string was removed under the guidance of �uoroscopy 2 weeks post stenting. To remove
esophageal stents that migrated to the stomach with a �xed sting, �rst, the �xed string was exchanged
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from the nasopharynx to the oropharynx. Then, a 12-14F sheath tube was introduced through the mouth
along the �xed sting to the proximal end of the esophageal stent. Third, when the tip of the sheath tube
reached the proximal end of the esophageal stent, the �xed string was pulled up to shrink the proximal
end of the stent. The �xed string and sheath tube were withdrawn synchronously to remove the
esophageal stent.

Method 2. Direct removal via a retrieval hook: First, a guide wire was introduced to the stomach with the
cooperation of a catheter.

Then, the guide wire was adjusted to pass through the stent lumina, and the long sheath was exchanged.
Third, a retrieval hook was introduced through the sheath to hook the stent. Finally, the retrieval hook,
sheath, guide wire and esophageal stent were withdrawn together.

Method 3. Retrieval with a guide wire: First, a guide wire and catheter were introduced to the migrated
stent via the mouth. Then, the long sheath was exchanged near the esophageal stent. Third, the guide
wire and catheter were introduced through the luminal sheath, and the guide wire was adjusted to loop
the center of the stent.

Next, a gooseneck snare was introduced to grasp the tip of the guide wire, and the stent was closely
looped.
Finally, the sheath, gooseneck snare, guidewire and stent were withdrawn together.

Results
A total of 28 esophageal stents that migrated to the stomach in 27 patients were successfully removed
under the guidance of �uoroscopy by the three methods mentioned above. Ten cases were removed by
method 1 (Fig. 1). However, 15 esophageal stents in 14 patients were removed by method 2 (Fig. 2).

When the guide wire could not pass through the lumen of the stent after several attempts, method 3 was
applied (Fig.
 3). A total of 3 esophageal stents in 3 patients were retrieved by method 3. All cases were de�nitively
diagnosed by multislice computed tomography (MSCT) before the operation, and the operation was
completed within one week after the de�nitive diagnosis. The operation mode, operation time and
complications are listed in Table 2.
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Table 2
Operation-related information

Variable Value

Stent removal method  

Method 1 10 (37.0%)

Method 2 14 (51.9)

Method 3 3 (11.1%)

Removal time (min) 18 (7–60)

Complication  

Residual metal wire of stent 1

Esophageal bleeding 1

During the operation via method 2, one patient had a small amount of esophageal bleeding that was
cured after symptomatic treatment. Additionally, via method 2, one patient had a residual fracture stent
wire that was removed under gastroscopy.

After removal of the migrated stents, esophageal stents were reimplanted into 8 patients, 1 patient
received radiotherapy, 5 patients received chemotherapy, 1 patient received surgical repair, and 12
patients received symptomatic support treatment.

Discussion
Most patients with esophageal cancer have reached the advanced stage when they are diagnosed, and
surgical resection is not ideal. The 5-year survival rate is only 15–34% [3]. SEMS insertion provides a
substantial advantage in the management of dysphagia in patients with malignant esophageal
obstruction. SEMSs can quickly relieve dysphagia and occlude the �stula and has become the main
palliative treatment for patients with advanced esophageal cancer. However, complications of stent
implantation compromise the patient’s quality of life. Stent migration is one of the major complications
associated with esophageal stent implantations [4]. Most migration events occur within one month after
stent placement [2]. After stent migration, dysphagia can recur, which seriously affects the quality of life
of patients. If the stent migrates into the stomach or enters the intestinal tract, it can also cause serious
complications such as perforation and intestinal obstruction. Karagul et al. believe that a stent left in the
stomach will not cause related complications [5]. However, in this study, after stent migration, 2 patients
suffered from abdominal pain and vomiting that may have been related to stent migration. More
importantly, a stent left in the stomach is at an increased risk of migration to the intestinal tract, which is
also problematic. According to previous reports [1, 2, 6], the stent type, concurrent chemotherapy or
radiotherapy, gastroesophageal junction tumors and sex are important factors for esophageal stent
migration. Compared with bare metal self-expandable stents, covered stents are more helpful at
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preventing tumors from growing inward, but the transverse supporting force of covered stents is weak,
and the friction between the covered stent and esophageal wall is small, so they are more likely to shift.
Moreover, concerning malignant obstruction of the digestive tract, covered stents and bare metal stents
have comparable technical success, clinical success, long-term patency and palliative treatment survival
rates [7]. Some newly developed stents, such as partially covered stents, NiTi alloy double-layer stents,
and fully covered self-expanding segmented metal stents [8, 9], have great advantages in preventing
esophageal stent migration. Simultaneous radiotherapy and chemotherapy will reduce the volume of an
esophageal tumor, and the stent will not �t well with the esophageal wall, which will increase the risk of
esophageal stent migration. Tumors in the gastroesophageal junction include lower esophageal cancer
and cardiac cancer. When a stent is placed here, the distal end of the stent has poor adhesion to the
gastric mucosa, and some stents experience radial bending stress after placement; thus, these stents are
more prone to migration. Therefore, patients with removable esophageal stents are carefully evaluated
and monitored, and selective surgical removal of the migrated metal stents is advocated [10].

At present, most migrated esophageal stents are removed under endoscopy, which is often performed
under general anesthesia or local anesthesia according to a few reports. For a stent that has migrated to
the esophagus, the cable sleeve at the proximal end of the stent can be grasped by dental forceps under
endoscopy so that the diameter of the proximal end of the stent can shrink and the stent can be pulled
back. For stents without cable sleeves at the proximal end, a double-channel endoscope can be used to
grasp the two sides of the proximal end of the stent and pull it out. For a stent that has migrated to the
stomach, one with a cuff is easy to remove. When there is no proximal cuff, it is challenging and usually
requires other devices, such as an inner ring, polypectomy snare, foreign body protection cover, or metal
sheath tube [11–14]. When removing a stent in the stomach under endoscopy, there is a risk of
insu�cient stent contraction and esophageal injury. Some patients experience severe esophageal
stenosis, which makes it di�cult to remove the unseated stent. On the other hand, the working distance
of the endoscope is limited, and a distal migrated stent cannot be removed under endoscopy. The
�uoroscopic removal of esophageal stents is rarely reported for distal stent migration.

To solve the di�cult problem of removing esophageal stents that have migrated to the stomach under
endoscopy, we used �uoroscopy guidance. After esophageal stent placement, a stent withdrawal wire
was exchanged from the nasal cavity and �xed. To improve the quality of life in the late stage, some
patients will choose to have the stent withdrawal wire removed after the stent is stabilized.

In the absence of a stent removal wire, if a stent migrates to the stomach, the second method is needed;
that is, a guide wire is passed through the stomach stent to facilitate the introduction of a sheath tube
and a retrieved hook, and the force of the hook is located on the long axis of the stent.
To prevent damage to the tumor and new granulation tissue and prevent bleeding, the distal end of the
stent is often hooked. During the removal process, the distal end of the stent will turn over into the stent
so that the whole stent can be removed after turning over. When the length of the sheath is not enough or
the angle with the stent cannot reach the distal end, the stent can be removed by hooking the proximal
end, but the resistance will increase. At the same time, the possibility of tissue damage, bleeding and
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stent fracture will increase signi�cantly. Sometimes, granulation tissue is wrapped at both ends of the
detached stent.
In particular, for patients who have undergone gastrectomy, the stomach cavity is small, the guide wire
cannot enter the stent cavity, and the stent cannot be removed by using a stent removal hook.
In these cases, the third method can be used.
When the sheath tube enters the stomach cavity, the guide wire is folded back and then enters the sheath
tube so that the guide wire forms an annular catcher at the head end of the sheath tube, the middle
position of the stent is captured by the annular catcher, and the guide wire is tightened to make the
middle part of the stent smaller and then removed.

The �uoroscopic removal of migrated esophageal stents also has some complications, including
esophageal bleeding, perforation, rupture and stent fracture. To avoid bleeding, perforation, etc., when
removing a migrated stent, the operation should be performed quickly, and force is needed at the head
end of the sheath instead of the esophageal wall when the stent is removed. The main cause of stent
fracture is granulation tissue proliferation, which enters the stent lumen through the stent mesh. The
removal of a stent 2 weeks after anastomotic leakage or 4 weeks after perforation may signi�cantly
reduce the complications related to stent use [15]. An esophageal stent will be endothelialized after 8
weeks, and it is not easy to remove after more than 10 months.

Conclusion
In summary, the removal of esophageal stents that have migrated to the stomach under the guidance of
�uoroscopy is a feasible and safe procedure.

Abbreviations
SEMS: self-expanding metallic stent; DSA: digital subtraction angiography; MSCT: mult-slice spiral CT
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Figure 1

Direct removal via a �xed string. A. The migrated stent position was determined via �uoroscopy. B. A
sheath tube was introduced through the �xed string, and the proximal end of the stent was supported. C.
The �xed string was tightened to make the stent smaller, and the stent was removed.

Figure 2

Direct removal via a retrieval hook. A. A guide wire, sheath tube and hook were transported to the distal
end of the stent under the guidance of �uoroscopy. B. The distal end of the stent was lifted into the
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esophagus. C. A retrieval hook was used to grab the proximal end of the stent. D. The retrieval hook was
tightened, and the stent was removed.

Figure 3

Retrieval via a guide wire. A. A guide wire was passed through the stent to the distal end. B. The end of
the guide wire was grasped with a gooseneck snare to make the guide wire ring-shaped. C. The ring was
adjusted to catch the migrated stent until placed. D. The migrated stent was successfully retrieved with a
guide wire and gooseneck snare.


