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Abstract
AIM: To observe the frequent complications of stent
placement for stricture of the gastrointestinal tract and to
find proper treatment.

METHODS: A total number of 140 stents were inserted in 138
patients with benign stricture of the gastrointestinal tract. The
procedure was completed under fluoroscopy in all of the patients.

RESULTS: Stents were successfully placed in all the 138
patients. Pains occurred in 23 patients (16.7%), slight or dull
pains were found in 21 patients and severe chest pain in 2
respectively. For the former type of pain, the patients received
only analgesia or even no treatment, while peridural anesthesics
was conducted for the latter condition. Reflux occurred in 16
of these patients (11.6%) after stent placement. It was
managed by common antireflux procedures. Gastrointestinal
bleeding occurred in 13 patients (9.4%), and was treated by
hemostat. Restenosis of the gastrointestinal tract occurred
in 8 patients (5.8%), and was apparently associated with
hyperplasia of granulation tissue. In 2 patients, the second
stent was placed under X-ray guidance. The granulation tissue
was removed by cauterization through hot-node therapy under
gastroscope guidance in 3 patients, and surgical reconstruction
was performed in another 3 patients. Stent migration occurred
in 5 patients (3.6%), and were extracted with the aid of a
gastroscope. Food-bolus obstruction was encountered in 2
patients (1.4%) and was treated by endoscope removal. No
perforation occurred in all patients.

CONCLUSION: Frequent complications after stent placement
for benign stricture of the gastrointestinal tract include pain,
reflux, bleeding, restenosis, stent migration and food-bolus
obstruction. They can be treated by drugs, the second stent
placement or gastroscopic procedures depend on the specific
condition.
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INTRODUCTION
Stricture of the gastrointestinal tract is a common complication
associated with various diseases of the gastrointestinal tract.
Previously, such conditions were treated surgically in most
patients. Operational difficulties and increased expense have
limited its application. The recently established non-vascular
stent technology could provide a new approach for such
patients[1]. The procedure has been proved to be effective, but
it has various complications[2-5]. Since 1994, we have placed
gastrointestinal stents for benign stricture in 138 patients.
Various complications were encountered and treated effectively.

MATERIALS AND METHODS

Materials
Our cohort comprised 138 patients (81 males, 57 females; ages,
18 to 82 years, mean 53.6 years) with benign stricture of
gastrointestinal tract. All patients were examined by endoscopy
or gastrointestinal barium radiography. Among the 138
patients, 8 had simple sclerosis stricture after radiation therapy
for esophageal carcinoma, 86 had achalasia, 36 had esophageal
and esophago-gastric anastomosis stricture (complicated with
anastomosis fistula in 2), 4 had gastro-duodenal anastomosis
stricture, and 4 had esophageal chemical corrosive stricture.
All the patients had dysphagia, frequent vomiting, and/or
dysphoria before stent placement. The follow-up lasted for 1
week to 8 years.

Methods
Stents were placed in all of the 138 patients under X-ray
guidance. For the patients with serious stricture, a probe or
saccule was used repeatedly to expand the lesion before stent
placement. A total of 140 stents were placed, with two stents
at the same site in 2 patients.

RESULTS
Various complications encountered are listed in Table 1.

Table 1  Complications of stent placement for benign stricture
of gastrointestinal tract

Type of complication       Patients (n)           Incidence (%)

Pain 23   16.7
     Slight or mild 21   15.2
     Severe   2     1.5
Reflux 16   11.6
Bleeding 13     9.4
Restonsis   8     5.8
Stent migration   5     3.6
Food-bolus obstruction   2     1.4

     Complications were treated according to the specific
conditions in each patient. Slight or mild pains (n=21) that did
not affect work and rest were not treated (n=12) and that
affecting work and rest were treated with analgesics (n=9).
For the 2 patients who had severe pain, an analgesic was first



used. This was not effective, peridural anesthesia was conducted
and the pain disappeared within 2 days. Sixteen patients had
gastro-esophageal or duodenum-gastro biliary regurgitation.
Thirteen patients who had gastro-esophageal reflux after stent
placement in cardiac achalasia were treated with antacid agent
(omeprazole), gastric mucosa protectant (sucralfate) and
dynamic medicine (domperidone) for 2 weeks or longer.
Administration of medicines was reduced or suspended when
symptoms palliated. Thirteen patients exhibited bleeding after
stent placement. The bleeding disappeared 2 weeks after venous
injection of adrenobazonum. Recurrence of the stricture was
observed after stent placement in 8 patients. The second stent
was placed in 2 patients under X-ray guidance. Hyperplasia of
granulation tissue was cauterized by hot-node therapy in 3
patients under gastroscope and surgically reconstructed in 3
patients. Stent migration was encountered in 5 patients, and
the stent was extracted with the aid of a gastroscope. Two
patients had food-bolus obstruction. It was removed under
gastroscope guidance. No perforation occurred in this series.

DISCUSSION
Complications were frequently encountered after stent placement
in benign stricture of gastrointestinal tract[1-3]. The application
of this approach would be hampered if these complications
were not well treated. The occurrence of complications was
related to the material and structure of stents and skill of the
operator. It was also associated with the region and nature of
pathological changes and physiques of the patients[4–6].
However, treatment of the complications remains difficult.
    Pain is one of the common complications after stent
placement in benign stricture of gastrointestinal tract, and it
usually disappears within 2-4 weeks. The causes of pain are
diverse. In terms of stent-related reasons, one is the resulted
physical expansion, the other is that pain occurs more
frequently in patients with severe lesions. Pain is also closely
associated with sites of the lesions. The upper part of the
esophagus is sensitive to pain, and mucosa erosion occurs more
frequently in lower part due to reflux, resulting in a burning
sensation. A stent with a diameter of 16 mm was used for patients
with serious stricture, stricture at the upper or lower part of the
esophagus. This reduced the pain markedly. Severe pain occurred
in 2 patients after stent placement. When omeprazole was
suspended, a severe chest pain was complained by the patients
3 days later. Treatment with dolantin was not satisfactory, and
venous injection of omeprazole and peridural anesthesia were
used for 2 days to relieve the pain. In terms of pain after stent
placement, the incidence (16.7%) was slightly higher than those
reported previously[7-26]. This may be attributable to the types of
lesions and size of the stents. In our series, all patients had  benign
stricture and large diameter stents were used.
     Reflux was mostly associated with pathological changes at
the lower part of the esophagus. Expansion by the stents often
caused disruption of the lower sphincter of esophagus, resulting
in reflux. This problem could cause reflux esophagitis. After
stent placement in cardiac achalasia, both reflux and bleeding
occurred in three patients and disappeared after treatment with
antacid agent, hemostat, and antireflux agent. The incidence
of reflux esophagitis (11.6%) in our patients was similar to
those previously reported (10-50%). The incidence of bleeding
(9.4%) was also similar to those described by other authors[27-34].
      Restenosis of the gastrointestinal tract is a thorny problem
after stent placement. Benign restenosis is primarily caused
by hyperplasia of granulation tissue, this was particularly true,
while uncovered stents were used. We adopted one of the
procedures for the restenosis including placement of the second
stent, or cauterization through hot-node therapy or surgical
reconstruction. However, in some patients covered stents could

not be used for anatomical and pathological reasons, such as
the ampullary region (open end of the choledochus) or the
descending part of the duodenum. Covered stents could easily
cause obstructive jaundice, and uncovered stents were used in
such patients. The incidence of restenosis in our series (5.8%)
was among the range as reported by other authors (3-20%)[35-38].
     Stent migration was a complication that occurred within
one to four weeks in most patients after stent placement in the
gastrointestinal tract. In a few patients it occurred 3 months
after stent placement. Typically, this occurred most frequently
in patients with covered stents. The displaced stents were
extracted under gastroscope guidance. The incidence of stent
displacement in our series (3.6%) was in the range as reported
previously (0-12.5%)[39-42].
      The incidence of food-bolus obstruction reported in other
countries ranged from 7% to 20%[1], while it was 1.4% in our
series. After stent placement, we provided the patients with a
fluid or semi-fluid diet at the early stage, a small amount each
time and several times a day. Patient compliance with this
advice could explain, at least partially, the low incidence of
food-bolus obstruction in our series. When this complication
occurred, food-bolus could be removed under gastroscope.
Perfortion in the gastrointestinal tract was rare[43-46]. If happened,
a second covered stent should be placed or surgery should be
conducted immediately.
     In patients with malignant pathological changes, stent
placement in the gastrointestinal tract was very useful for
improving their quality of life. For patients with benign
strictures, however, caution was required when placing a stent,
especially when it was intended to be permanent. Recoverable
stents and biologically degradable stents can be expected to
overcome the difficulties and prevent restenosis. This would
also reduce the incidence of stent-related complications.
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