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Abstract
AIM: To study the therapeutic efficacy of temporary partially-
covered metal stent insertion on benign esophageal stricture.

METHODS: Temporary partially-covered metal stent was
inserted in 83 patients with benign esophageal stricture. All
the patients had various dysphagia scores.

RESULTS: Insertion of 85 temporary partially-covered metal
stents was performed successfully in 83 patients with benign
esophageal stricture and dysphagia was effectively remitted
in all the 83 cases. The dysphagia score was 3.20±0.63
(mean±SD) and 0.68±0.31 before and after stent insertion,
and 0.86±0.48 after stent removal. The mean diameter of
the strictured esophageal lumen was 3.37±1.23 mm and
25.77±3.89 mm before and after stent insertion, and
16.15±2.96 mm after stent removal. Follow-up time was from
1 week to 96 months (mean 54.26±12.75 months). The
complications were chest pain (n=37) after stent insertion,
and bleeding (n=12) and reflux (n=13) after stent removal.

CONCLUSION: Temporary partially-covered metal stent
insertion is one of the best methods for treatment of benign
esophageal stricture.
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INTRODUCTION
Benign esophageal stricture is a common complication in
esophageal diseases. Balloon catheter dilation under X-ray was
previously the most common treatment for benign esophageal
stricture. Its short-term curative efficacy is good, but it does
not last long. The development in stenting techniques has led
to the increased application of stents in benign esophageal
stricture. However, because of the relatively high incidence of
complications and the difficulty of handling those

complications, it is preferable to use stents with discretion.
Here we report our experiences in using temporary partially-
covered metal stent insertion in 83 patients with benign
esophageal stricture.

MATERIALS AND METHODS

Materials
Eighty-three patients (48 males, 35 females, age 18-82 years)
came to our clinic due to dysphagia. A dysphagia score was
assessed by the quality of swallowing[1,2]. Grade 0 is for normal
swallowing, grade 1 for swallowing most solid food, grade 2
for swallowing semisolids, grade 3 for swallowing liquid food
only, and grade 4 for complete dysphagia. The dysphagia score
of the 83 patients was 3.20±0.63 (mean±SD), and the causes
of stricture were achalasia of cardia (n=70), anastomotic
stenosis (n=5), sclerotic stricture due to ingestion of corrosive
agents (n=3) and simple sclerosis stricture after radiation
therapy for esophageal carcinoma (n=5). The diagnoses were
made by an upper gastrointestinal contrast examination
using barium-meal radiography and gastroscopic assessment.
The mean diameter of the strictured esophageal lumen was
3.37±1.23 mm in the 83 patients with partially-covered metal
stent insertion.

Methods
The preparation before stent insertion involved ensuring an
empty stomach for at least 4 hours, testing of the bleeding and
clotting times, and intramuscular injection of ataractics  before
interventional procedure. The stent made from nitinol (a
nonmagnetic Ni-Ti alloy) by Chinese manufacturers (Zhiye
Medical Instruments Corporation, Changzhou, China, and
Youyan Yijin Advanced Materials Co.Ltd, Beijing, China) has
a length of 4-12 cm and a diameter of 16-30 cm. Its surface is
covered with silica gel. The savary conical silica-gel dilator
has a diameter of 0.5-2 cm, and contrast medium.
     The patients were placed in a sitting position or lying on
the side during the stent-placement operation, and false teeth
were removed and dental pads were placed. A 260-cm-long
exchange guidewire was inserted into the stomach. Along with
the guidewire, the nitinol stent was installed in the propeller.
After the propeller was pushed to the stricture segment, the
mantle annular tube was retracted, after which the stent would
automatically expand. After stent expansion, barium-meal
radiography was routinely used to examine the stent position
and the dilated stricture. Three to seven days after stent
deployment, 500-1 000 ml of ice-cold water was poured into
the side hole of a gastroscope. A protractor was then used to
loosen the stent from its surroundings and was then connected
to the stent orifice. The stent orifice shrank when we contracted
the protractor, and then the stent was removed along with the
gastroscope. After that, a gastroscope was again inserted to
examine bleeding and mucosa tearing membranes. The patients
were allowed to consume cold food for the first 2 days after
interventional procedure, and resumed a normal diet
afterwards. Within 1 week, barium-meal examination was used
to observe the intraluminal patency and swallowing function.
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one-month, 6-months, and 1-year follow-ups were
recommended.

RESULTS
We inserted 85 temporary partially-covered metal stents in 83
patients with esophageal stricture, which were removed 3-7
days later. The placement and removal of stents were successful
in 100 % of cases. Immediately after placing the stent, we
performed an esophageal contrast examination, which
confirmed good stricture patency. The mean diameter of the
esophageal lumen was 25.77±3.89 mm after stent insertion,
and 16.15±2.96 mm after stent removal. The dysphagia score
was 0.68±0.31 after stent insertion, and 0.86±0.48 after stent
removal. The mean follow-up time was 54.26±12.75 months
(range 1 week-96 months). The complications immediately
after stent insertion were chest pain (37 cases). After stent
removal, 12 cases had a small amount of bleeding and 13 had
reflux. All these complications were managed effectively.
Temporary partially-covered metal stent insertion and removal
were obviously effective on the esophageal stricture and
dysphagia.

DISCUSSION
The short-term effect of balloon dilation on esophageal benign
stricture was good, but its mid-term and long-term curative
effect was not ideal. In 1990 Domschke et al[1] first reported
an expandable stent used in malignant esophageal strictures.
Since then different types of stent have been developed and
applied to the gastrointestinal system[2]. In 1993 Cwikiel et al[3]

reported the application of silica-gel-covered stent in benign
esophageal strictures. The covering of the stent was found to
be effective against recurrence of esophageal stricture[4-39].
Because covered stents would migrate, they have not been
widely used for some time. However, patients with uncovered
stents exhibited more complications such as reflux, stricture
recurrence (hyperplasia of granulation tissue), and pain. There
is no effective way to manage these complications, which
impacts on the long-term curative effect. The worse thing for
cases was that another surgical operation was sometimes
required to resect the stricture section and the stent placed
previously. In order to solve these problems, we used temporary
partially-covered metal stent insertion in benign esophageal
stricture[40]. The follow-up time was approximately 8 years.
The curative effect was long-lasting, dysphagia was clearly
palliated, and complications were reduced and easy to manage.
Temporary partially-covered metal stent insertion was effective
on benign esophageal stricture. Our follow-up investigations
revealed that the mid-term and long-term curative effect of
temporary stent insertion was better than that of balloon dilation
and permanently uncovered or antireflux covered or partially-
covered metal stent[41-48]. Our results demonstrated that it was
unnecessary to perform graded diameter increment in such
stents, unlike when dilating the balloon catheter. Its necessity
could be decided based on the follow-up data. After stent
insertion, the complications of pain and reflux due to dilating
the esophageal stricture by the stent were mainly caused by
the chronic tissue tearing of the layer of esophageal muscle
and the damage to the original anatomy of the stomach cardia.
The stent continued to expand until it reached to body
temperature. Since this took 16-24 hours, the tearing of the
esophageal muscle tissue was relatively regular and
comparatively less scar tissue was formed. Therefore, the
recurrence of stricture was low, unlike in balloon dilation which
caused acute and irregular tearing on the layer of esophageal
muscle, and a corresponding high recurrence of stricture. This
is one reason why the method of temporary partially-covered

metal stent insertion in benign esophageal stricture is better
than that of balloon dilation. We used uncovered stents in
patients with benign esophageal strictures in order to reduce
the occurrence rate of stent migration. After stent placement,
dilation was excellent and dysphagia disappeared, thus
achieving the goal of treatment. However, it was accompanied
by new problems such as gastroesophageal reflux and
recurrence of stricture (hyperplasia of granulation tissue). The
reflux could be treated with drugs, but this took a long time.
Recurrence of stricture could be reduced by heat cauterization
under gastroscope, but it could easily reccur. When we used
antireflux covered stent, compications of gastroesophageal
reflux and hyperplasia of granulation tissue were not found,
but many unexpected results occurred. Comparative studies
and experimental research are recommended to further explore
the recurrence mechanisms. Further research and development
of new stents that are biodegraded by esophageal organism
within 2 months after insertion would improve their curative
effect, and provide a new therapeutic method for benign
esophageal stricture[49]. With further developments in molecular
biology, application of gene therapy in the treatment of  benign
esophageal stricture is expected.
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