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Abstract

AIM: To compare 2 different types of covered esopha-
geal nitinol stents (Ultraflex and Choostent) in terms of
efficacy, complications, and long-term outcome.

METHODS: A retrospective review of a consecutive
series of 65 patients who underwent endoscopic place-
ment of an Ultraflex stent (7 = 33) or a Choostent (7 =
32) from June 2001 to October 2009 was conducted.

RESULTS: Stent placement was successful in all pa-
tients without hospital mortality. No significant differ-
ences in patient discomfort and complications were
observed between the Ultraflex stent and Choostent
groups. The median follow-up time was 6 mo (inter-
quartile range 3-16 mo). Endoscopic reintervention
was required in 9 patients (14%) because of stent
migration or food obstruction. No significant difference
in the rate of reintervention between the 2 groups was
observed (P = 0.8). The mean dysphagia score 1 mo
after stent placement was 1.9 £+ 0.3 for the Ultraflex
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stent and 2.1 £ 0.4 for the Choostent (P = 0.6). At
1-mo follow-up endoscopy, the cover membrane of the
stent appeared to be damaged more frequently in the
Choostent group (P = 0.34). Removal of the Choostent
was possible up to 8 wk without difficulty.

CONCLUSION: Ultraflex and Choostent proved to be
equally reliable for palliation of dysphagia and leaks.
Removal of the Choostent was easy and safe under
mild sedation.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Less than 50% of patients with esophageal carcinoma
are suitable for surgery at the time of diagnosis. Most of
these patients present with locally advanced or metastatic
disease and/or significant comorbidities. In such circum-
stances, the only therapeutic option is palliative care to
treat dysphagia and prevent respiratory complications
secondary to aspiration.

Over the past 20 years, the use of covered self-
expanding metal stents (SEMS) has proven effective in
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patients with unresectable esophageal carcinoma and in
those with a tracheo-esophageal fistula" . In addition,
covered SEMS have been successfully used in the manage-
ment of patients with anastomotic leaks or fistulas™. De-
spite the large number of different covered metal stents
available on the market, the superiority of one type over
another has not yet been proven[()’ﬂ. The aim of this study
was to review our experience with 2 types of covered niti-
nol stents in the management of patients with esophageal
strictures and anastomotic complications.

MATERIALS AND METHODS

From July 2001 to October 2009, 422 patients with
esophageal stricture due to cancer were seen at out in-
stitution. A total of 263 (62.3%) patients had surgical
resection with or without neoadjuvant chemotherapy
or chemoradiotherapy. We retrospectively reviewed the
charts of 65 consecutive patients who underwent endo-
scopic placement of a covered nitinol stent. Two types
of stents were used: Ultraflex (Boston Scientific, MA,
USA), and, more recently, Choostent (M.I. Tech, Seoul,
Korea). Ultraflex stents had a diameter of 18 or 23 mm
and a length of 10 or 12 cm; Choostent stents had a di-
ameter of 18 mm and lengths of 8, 11, 12 or 14 cm.

The indications for placement of the stent are shown
in Table 1. The grade of dysphagia at presentation was
defined using a 0 to 4 grading system as shown in Table 2.
Demographic and clinical data are presented in Table 3.

Assessment of the extent of disease included a vid-
eoesophagram, upper endoscopy with biopsy, chest and
abdominal computed tomography scan. In a subset of
patients, total body positron emission tomography was
performed to rule out the presence of distant metasta-
ses. If the tumor was in close proximity with the carina,
a fiber-optic bronchoscopy was performed to evaluate
the presence of infiltration and/or compression that
could affect ventilation after placement of the stent. In
some patients, Savary esophageal dilators were used to
simulate the presence of the stent during the broncho-
scopic examination. Written consent for the treatment
was obtained from all patients.

Prior to the procedure, an antibiotic (ceftazidime 1 g iv)
was administered to the patient. Endoscopic stent place-
ment was performed with fluoroscopic guidance in the
operating room, with the patient in left lateral decubitus.
In 95% of the cases, conscious sedation with midazolam
was used; in 3 patients propofol was required to achieve
an adequate level of sedation. If the diameter of the lu-
men was too small to allow placement of the stent, dilata-
tion up to 9 mm in diameter was performed with Savary
bougies.

In patients with tumors of the thoracic esophagus,
the proximal and distal margins of the lesion were
marked with water-soluble ink injected into the submu-
cosa. In patients with tumors located at the gastroesoph-
ageal junction, only the proximal margin was marked.
In a few cases the proximal and distal limits of the tu-
mor were marked using metallic endoclips®. Complete
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Esophageal carcinoma 51 (78.5)
Adenocarcinoma 31
Squamous-cell carcinoma 20

Complications of esophagogastric anastomosis
Fistula
Stricture
Tumor recurrence

Lung cancer
Pleural mesothelioma
Mediastinal lymphoma

8

3

3

2
Extrinsic compression 4(6.1)

2

1

1
Post-radiotherapy stricture 2

Grade Definition

0 Normal swallowing

1 Able to swallow some solid food
2 Able to swallow semi-liquid food
3 Able to swallow liquids only

4 Absolute dysphagia

opening of the stent was expected within 48-72 h after
implantation. In most patients, no attempt was made to
pass the stent with the endoscope after its deployment in
otder to prevent migration.

After the procedure, a non-steroidal antiinflamma-
tory (ketorolac) and proton pump inhibitors (e.g. pan-
toprazole) were administered intravenously. Chest X-ray
and a gastrografin swallow study were performed the day
after stent placement. Patients were then allowed to eat a
semi-liquid diet until discharge.

RESULTS

Stent placement was technically successful in all patients.
Nine patients (13.8%) presenting with severe stricture
required preliminary dilation before deployment of the
Ultraflex (# = 5) or the Choostent (# = 4). The proce-
dure took a mean of 16 min (range, 12-35 min) with
the Ultraflex, and 17 min (range, 13-27 min) with the
Choostent (P = 0.8). There were no deaths related to the
procedure. Periprocedural complications occurred in 4
patients (6.1%): 2 had fever probably related to aspira-
tion pneumonia, 1 had an episode of atrial fibrillation
managed with amiodarone iv, and 1 had acute urinary
retention requiring catheterization. The 2 types of stent
showed equal palliative efficacy against dysphagia. Most
patients were discharged within 48 h. The results of the
treatment are summarized in Table 4.

Early and late post-procedural complications are
shown in Table 5. Severe chest pain immediately after
stent insertion was present in 3 patients who had an Ul-
traflex implanted. The pain disappeared within 36 h of iv
infusion of morphine. Overall, 9 patients (14%) needed
a second endoscopic intervention. In 1 patient of the
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Table 3 Demographic and clinical data of the patient population

Total Ultraflex Choostent P-value
Patients 65 33 32 -
Male/female 43/22 23/10 20/12 0.5
Mean age (range) 67.5 (34-86) 66.8 (34-83) 68.3 (42-86) 0.6
Grade of dysphagia (mean + SD) 34+04 34403 35+04 0.9
Diagnosis
Adenocarcinoma 31 16 15 0.9
Squamous cell carcinoma 20 11 9 0.8
Extrinsic compression 4 2 2 0.9
Anastomotic fistula 3 2 1 0.6
Anastomotic stricture 8 1 2 0.5
Anastomotic recurrence 2 1 1 0.9
Post-radiotherapy stricture 2 0 2 0.1
Site of lesion
Cervical 3 2 1 0.6
Upper thoracic 9 6 3 0.3
Middle thoracic 21 11 10 0.9
Lower thoracic 32 14 18 0.4
Tumor stage (n = 51)
ik 19 12 7 0.6
VA 17 8 9 0.7
VB 15 7 8 0.5

Table 4 In-hospital characteristics and long-term outcome

after stent placement

Table 5 Early and late complications after stent placement

n (%) Ultraflex Choostent P-value

Ultraflex ~ Choostent  P-value (n=33) (=32

(n =33) (n = 32) Abrasion of soft palate 1(1.5) 1 0 0.3
Duration of the procedure (min) 16 (12-35) 17 (13-27) 0.8 Odynophagia 1(1.5) 0 1 0.3
Median hospital stay (d) 2(2-7) 2 (2-4) 0.7 Malposition 1(1.5) 0 1 0.3
Hospital mortality (%) 0 0 1.0 Late distal migration 3 (4.6) 2 1 0.6
Hospital morbidity (%) 6.1 (2/33) 6.2 (2/32) 0.8 Persistent chest pain 3 (4.6) 2 1 0.6
Pain score (scale 0-10) 6.3 48 0.2 Persistent hiccups 3 (4.6) 1 2 0.6
Residual dysphagia (grade) 1.9+03 21+04 0.6 Gastroesophageal reflux 14 (22) 7 7 0.9
Mean survival (mo) 6.5 (1-19) 6 (3-26) 0.7 Food obstruction 5 (7.6) 2 3 0.6

Choostent group, the radiographic control showed malpo-
sitioning of the stent (too distal release) thus requiring the
insertion of a second device overlapping the first one. No
stent migration was observed within 72 h after starting
oral intake. Interestingly, symptomatic gastroesophageal
reflux occurred in 14 (43.7%) of the 32 patients with a
stent placed in the lower esophagus.

Upper gastrointestinal endoscopy was performed 1 mo
after the procedure in 21 patients with the Ultraflex and in
19 patients with the Choostent. None of these individuals
were complaining of dysphagia. The cover membrane of
the Choostent appeated to be damaged more frequently
compared to the Ultraflex (26% »s 14%, P = 0.34).

Satisfactory palliation of dysphagia was achieved also
in patients with stricture of the esophagogastric anasto-
mosis, and post-radiotherapy stricture. In the majority of
these individuals the Choostent was easily removed 3 to
4 wk after the insertion under mild intravenous sedation.
One of the 2 patients with an Ultraflex stent required
general anesthesia for removal because of a marked tis-
sue reaction and embedding of the proximal edge of the
stent.

The worst clinical outcome was recorded in patients
suffering from extrinsic malignant compression. One
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of these patients with dysphagia caused by a bronchial
carcinoma died because of massive bleeding 21 d after
stent placement. The other 3 patients did not achieve
complete palliation of dysphagia and died within 2 mo
because of progression of the underlying disease.

The stenting procedure was effective in 2 of the 3
patients with fistula of the esophagogastric anastomosis.
The stent was successfully removed in all patients after a
mean of 4 wk. Radiological evaluation showed persistent
leakage in 1 patient who required insertion of another
stent.

Twenty-six of the 65 patients (40%) received chemo-
therapy or chemoradiotherapy after stent implantation.
In 7 patients, a Choostent was uneventfully removed
under mild sedation within 8 wk from the beginning of
chemotherapy and oral intake was well tolerated. Three
of these patients showed significant down-staging of
the disease that eventually allowed esophagectomy to be
performed without complications.

The incidence of mechanical complications requiring
further endoscopic intervention after stent implantation
was similar in patients treated or not with chemotherapy
or chemoradiotherapy. In treated patients (# = 26) there
was an 11.5% incidence of stent dislocation, whereas in
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patients who did not receive additive treatment (z = 31)
there was a 12.9% incidence of food obstruction.

DISCUSSION

Self-expanding metal stents came onto the market at the
beginning of the 1990s and gradually replaced the old
Celestin tube. The endoscopic placement of SEMS has
proven to be technically easier, requiring minimal dilata-
tion, and resulting in less morbidity and better palliation
of dysphagia. In addition, SEMS provide a better quality
of life"”, particularly for patients with a Karnofsky index
greater then 50"". The efficacy of these stents, the ease
of insertion, and the large spectrum of diameters and
lengths available has resulted in their widespread use also
in patients with anastomotic leaks"".

The standardization of the endoscopic technique and
the precise placement mechanism have reduced, but not
eliminated, the rate of intraoperative complications. Late
complications range from 26% to 52%, especially in pa-
tients with adenocarcinoma, and complications requiring
additional intervention are frequent“zl. The choice of the
correct stent diameter in each patient may represent an
important factor for the success of the procedure. The
use of an Ultraflex stent with a large diameter significantly
reduced the chances of recurrent dysphagia, formation
of granulation tissue, and the risk of food obstruction
compared to other SEMS!". Despite the reported high
incidence of covered stent migration at the gastroesopha-
geal junctionm, we believe this is still the best available
palliative option in these patients. However, the overall
incidence of symptomatic gastroesophageal reflux was
22% in our seties, and was almost double (43.7%) among
the 32 patients with a stent placed in the lower esophagus.
Theoretically, the use of stents provided with an anti-
reflux valve can prevent gastroesophageal reflux, thereby
avoiding the risk of aspiration pneumonia“s].

To date, no significant differences in outcomes or
complication rates have been reported with the available
covered SEMS. The present study shows that there are
no statistically significant differences between the Ultraf-
lex and the Choostent, although insertion of the Choos-
tent in the oro-pharynx was less traumatic and post-
procedural pain was reduced in the Choostent group. In
general, we found it more convenient to use the Ultraf-
lex in patients with strictures of the proximal esophagus
because of the ease of stent application under visual
control (proximal release). In contrast, the distal release
mechanism of the Choostent still allows the operator to
modify the site of delivery before the stent has reached
50% of the maximum diameter. Interestingly, a greater
frequency of degeneration of the covering film was ob-
served at the 1-mo follow-up endoscopy in the Choos-
tent group compared to the Ultraflex group.

Another finding of this study is that temporary stent
placement has indeed a role in patients undergoing neo-
adjuvant therapy and in those with anastomotic complica-
tions or post-radiotherapy strictures. In such circumstanc-
es, the complete cover membrane of the Choostent may
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cause less granulation tissue and allows easier removability
a few weeks later. The benefit of temporary stent insertion
has been suggested as a “bridge” to surgery in patients un-
dergoing neo-adjuvant therapy"®. This minimally invasive
and reversible treatment can represent an alternative to
trans-nasal feeding tube placement, endoscopic percutane-
ous gastrostomy, or jejunostomy. Stent placement is usu-
ally better accepted by patients, but no conclusive scientific

16,17 .
IS In our seties, the use of a

evidence exists on this issue
Choostent device allowed optimal nutrition and tolerance
of neo-adjuvant therapy until tumor downstaging was
documented. The stent was easily removed under mild
sedation within 2 mo in 7 patients, 3 of whom underwent
surgical resection without complications.

In conclusion, covered nitinol stents are safe and ef-
fective devices for palliation of dysphagia in patients with
esophageal strictures. The Ultraflex and the Choostent
proved to be equally reliable in the achievement of this
goal. Close patient monitoring is required to avoid late
complications. When temporary stent insertion is re-
quired, as in patients undergoing neo-adjuvant therapy
and in those with anastomotic complications or post-radi-
otherapy strictures, the Choostent is preferable because of
its easy and safe removal.

COMMENTS

Background

Less than 50% of patients with esophageal carcinoma are suitable for surgery
at the time of diagnosis. In such circumstances, the self-expanding metal stents
(SEMS) represent an excellent palliative option. Covered SEMS have also been
used in the management of patients with anastomotic complications, malignant
extrinsic compression of the esophagus, and post-radiotherapy stricture.
Research frontiers

Despite the large number of covered metal stents available on the market,
the superiority of one type over another has not been proven yet in the
management of esophageal strictures and leaks.

Innovations and breakthroughs

This study compared two different types of nitinol stents that were proven to be
equally reliable for palliation of dysphagia and leaks. Both stents also proved to
be easily removable up to 2 mo after insertion.

Applications

Temporary stent placement has a role in patients undergoing neo-adjuvant ther-
apy and in those with anastomotic complications or post-radiotherapy strictures.
This minimally invasive and reversible treatment can represent an alternative to
trans-nasal feeding tube placement, endoscopic percutaneous gastrostomy, or
jejunostomy in selected patients.

Peer review
This is an interesting and worthwhile report on the use of expandable covered
metal stents for the treatment of esophageal problems.
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