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Abstract: Objective: To evaluate the efficacy of rake-shaped endoscopic closure with over-the scope-clip system
(OTSC) in treatment of 5 patients with intrathoracic esophageal anastomotic fistula after esophageal carcinoma
resection performed in our hospital, as well as to conclude clinical experience. Methods: Clinical data of 5 patients
with intrathoracic esophageal anastomotic fistula after esophageal carcinoma resection, who underwent the implantation treatment of OTSC in the Department of Thoracic Surgery of Ningbo No.2 Hospital between January,
2014 and December, 2016, were retrospectively analyzed. Supportive treatment was given to all patients for at
least 7 d after diagnosis, and then endoscopic OTSC was implanted when their conditions became stable. After
the endoscopic OTSC closure, efficacy and complications, etc. were assessed. Oral feeding time, length of stay and
hospital charges were recorded. Besides, all patients were followed up for 6-24 months, and the time when OTSC
fell off automatically and was excreted to the outside of the body, occurrence of other complications and recurrence
of tumor were recorded. Results: All of the 5 patients received the endoscopic closure with OTSC successfully to
treat anastomotic fistula, with an average operation time of 50.4±1.72 min. Chest pain and foreign body sensation
occurred in 4 cases after closure, all of whom got better or cured after corresponding therapies. No severe complications like massive hemorrhage occurred during or after the surgery. All the patients started taking food through
mouth at 7-14 days, with an average length of stay of 20.20±1.72 days and hospital charges of RMB 25.4±2.3
thousand. The OTSC in all patients fell off automatically and were excreted to the outside of the body after the
anastomotic fistula closed (within 1-2 months). Only one patient presented anastomotic stricture, but got improved
after underwent endoscopic dilation. During the follow-up, no recurrence of tumor has ever happened. Conclusion:
Endoscopic closure with OTSC is successful, effective and convenient to treat intrathoracic esophageal anastomotic
fistula after esophageal carcinoma resection.
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Introduction
Intrathoracic esophageal anastomotic fistula is
a common complication and major cause of
death after esophageal carcinoma resection. It
was reported that its incidence was 4-17% and
the mortality was 30% [1, 2]. The incidence of
anastomotic fistula through right chest was
higher than that of left chest [3]. Traditionally,
esophageal anastomotic fistula was mainly
treated depending on total thoracic drainage
and sufficient nutrition support, characterized
by obviously prolonged length of stay, high cost
and high ratio of continued anastomotic fistula
[4]. Clinically, many doctors treated anastomotic fistula with endoscopic covered stents and

normal titanium clips to shorten the length
of stay [5]. However, covered stent may shift
easily due to lack of sufficient tissue support
[6]. As for common titanium clip, although it is
cheap and easy to operate, its failure rate of
closure increases because of its poor grasping
force and it can merely close submucosa defect
[7]. In 2010, application of the second-generation over-the-scope-clip system (OTSC) was
approved by FDA. But in China, OTSC remains a
newly arisen therapy; few patients accepted
such therapy and less articles about its clinical efficacy were published [8]. Therefore, 5
patients with intrathoracic esophageal anastomotic fistula after esophageal carcinoma resections who underwent OTSC implantation in
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increased chest drainage and
turbidity of drainage clinically;
these patients demonstrated
different levels of leukocyte
elevation accompanied by a
left shift. Hydropneumothorax
under chest CT in accompanying shift to left; hydropneumothorax was observed
during chest CT. Patients were
diagnosed with a single fistula
of intrathoracic esophageal
Figure 1. Treatment method of placing OTSC into the patients with intrathoracic esophageal anastomotic fistula after esophageal carcinoma resecanastomosis through orally
tion. A. Visible esophagogastric anastomotic fistula under a gastroscope;
giving meglumine diatrizoate
B. Esophagogastric anastomotic fistula was closed by OTSC, with no visible
for angiography. All patients
fistula under a gastroscope and no visible side leakage all around.
were confirmed as a single
fistula by gastroscopy, with a
our hospital between January, 2014 and Dediameter of about 0.86±0.24 cm. See Figure
cember, 2016 were observed in this study. The
1A.
results showed that the efficacy was better, so
Methods
the clinical experience was concluded as
follows.
Once diagnosed as intrathoracic esophageal
anastomotic fistula, the patients received supClinical data and methods
portive treatment for at least 7 days. After the
patients were in stable condition, OTSC
This study had been approved by the Ethics
(German Ovesco) were implanted. See Figure
Committee of the hospital. As a retrospective
1B. Firstly, gastroscopes were implanted into 3
study, it did not need the informed consent of
cases under general anesthesia and 2 cases
patients.
under local anesthesia. Put OTSC into the
General information
releasing sleeve in the front of endoscope in
advance and pulled the tissues at both sides of
Clinical data of 5 patients with intrathoracic
wound surface into hyaline cap with grasping
esophageal anastomotic fistula after esophaforceps respectively; sucked more tissues into
geal carcinoma resection who received rakehyaline cap under negative pressure; pulled
shaped OTSC implantation in the Department
and released OTSC through connection by the
of Thoracic Surgery of Ningbo No.2 Hospital
supporting rotary trigger system or grabbed
between January, 2014 and December, 2016
the tissue at one side of wound surface with
were retrospectively analyzed. Among them,
foreign body forceps, sucked the tissue at the
there were 3 males and 2 females, with an
other side into hyaline cap under negative presaverage age of 55 (45-72) years old; three
sure and then released OTSC [9]. Postoperative
patients were complicated with hypertension,
chest drainage volume was less than 50 ml/d,
two patients were complicated with diabetes
body temperature returned to normal, CT
and three patients were complicated with
showed abscess in the chest disappeared and
chronic obstructive pulmonary disease. Sursmall amount of liquid food were taken in thgical methods: two cases underwent the anasrough mouth for 3 days, patients can transit to
tomosis under the aortic arch from left chest;
take in semi-liquid food. Chest drainage tube
one case underwent the anastomosis above
could be removed with no discomforts two days
the aortic arch from left chest and two cases
after eating semi-liquid food.
underwent the thoracic top anastomosis from
right chest. Esophagogastric anastomotic fisEfficacy evaluation
tula occurred at day 7-14 after esophageal
Comprehensive assessment was conducted on
carcinoma resection, characterized by sudthe clinical efficacy, complications and so on. It
den shiver and hyperpyrexia, irritable cough,
could be observed whether the perforation or
accelerated heart rate, shortness of breath,
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Table 1. Efficacy of OTSC
Outcomes
Fistulas block success rate (n, %)
Time of endoscopic closure (min)
OTSC fell off (n)
Complication
Anastomotic stenosis (n, %)
Death (n, %)
Chest pain (n, %)
Postoperatively feeding (days)
Length of stay (days)
Hospital charge (RMB, thousand)
Tumor recurrence (n)

Value
5 (100%)
50.4±1.72
1
1 (20%)
0 (0)
4 (80%)
7-14
20.20±1.72
25.4±2.3
0

fistula was clipped and there was visible side
leakage all around after the titanium clip was
released. For patients whose titanium clips fell
off, new titanium clips were implanted again in
time. According to thoracic fluid drainage volume after surgery, second esophageal angiography was performed about 1-2 weeks later.
The location of titanium clips and their blocking
effect were specified and shift of titanium clips
was observed.
Other outcome measures
Oral feeding time, length of stay and hospital
charges were recorded. All patients were followed up until June, 2017 (6-24-month followup), and the time when OTSC fell off automatically and was excreted to the outside of the
body, other complications and recurrence of
tumor were recorded.
Results
Efficacy evaluation
Fistulas in all patients were successfully blocked under endoscope, and the average time
of endoscopic closure was 50.4±1.72 min.
There was no death postoperatively. Chest pain
occurred in 4 cases, all of whom were successfully treated by drug analgesia. OTSC fell off in
1 case on day 7 after operation and then placed
again under endoscope and the clip fell off
automatically 5 weeks after placed and the fistula healed indicated by an endoscope (Figure
1B). All patients took a small amount of methylene blue orally on day 2 after esophageal
stents were implanted, with no methylene blue
flowing out of the thoracic duct.
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All patients took food through mouth at 7-14
days after operation. Their average length of
stay was 20.20±1.72 days and average hospital charge was RMB 25.4±2.3 thousand. OTSC
in all patients fell off automatically and were
excreted to the outside of the body after anastomotic fistula closure (within 1-2 months). One
patient presented anastomotic stenosis and
got improved after treated by endoscopic
dilation. No one had tumor recurrence. See
Table 1.
Discussion
For both trans left chest and trans right chest,
gastroesophageal anastomotic fistula is always
a severe complication after esophageal carcinoma resection, with an incidence of 4%-17%
and mortality of 30% [1, 2]. Therefore, it is of
great significance to treat gastroesophageal
anastomotic fistula after esophageal carcinoma resection properly for the decrease of
postoperative complications and mortality.
Gastroesophageal anastomotic fistula is mainly
treated through surgery and medical conservative treatment. Most domestic physicians
believed that early secondary surgery for fistula
closure should be done, once the fistula is surly diagnosed. Unsatisfied operative outcome
results from delayed diagnose and severe
chest, mediastinum infection and obvious edema and infection around fistulas make closure
unsuccessful. Medical conservative treatment
depends on thorough thoracic drainage and
sufficient nutrition support, characterized by
obviously prolonged length of stay, high cost
and high ratio of continued anastomotic fistula
[10].
Endoscopic therapy provides a new method for
dealing with gastroesophageal anastomotic fistulas, mainly including metal covered stents
and titanium clips. Metal covered stents have
been widely used, but there are certain contraindications. For example, the anastomotic fistula above the aortic arch, as well as the intrathoracic anastomotic fistula located to the left
of atrial impression, is among the contraindications of esophageal stent implantation because
it may lead to serious artery rupture hemorrhage as a result of aorta and heartbeat friction, [11]. In addition, postoperative pain, foreign body sensation, upper gastrointestinal
bleeding, stent displacement and persistent
microfistula are common complications after
Int J Clin Exp Med 2018;11(1):334-339
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esophageal stent implantation. These limit the
further application of metal stents [12]. Since
only the defect of mucosal layer can be closed,
peripheral edema of acute anastomotic fistula
and proliferation of fibrous tissues around the
chronic anastomotic fistula will reduce the performance of common titanium clips. Therefore,
we decided to treat anastomotic fistula with
OTSC. OTSC was approved by FDA in 2010 and
it is made of the Nitinol with elastic memory.
OTSC is installed on the head of endoscope,
intended to capture and close the tissue more
extensively and more efficiently without causing tissue ischemia and cutting. It is a special
metal clip to achieve large area of mechanical
compression for the gastrointestinal tract [7]. It
is mainly used in endoscopic treatment of gastrointestinal bleeding, esophageal tracheal fistula and anastomotic fistula after esophageal
carcinoma resection, etc. OTSC provides a new
method for clinical treatment of anastomotic
fistula after esophageal carcinoma resection.
Theoretically, OTSC applies to anastomotic fistula in all sites.
Clinically, there is a certain controversy when
endoscopic treatment should be performed for
patients with gastroesophageal anastomotic
fistula. Nishiyama et al. believed that endoscopic treatment should be taken immediately
to block anastomotic fistula once confirmed, so
as to prevent further infection [13]. However,
Martinek et al. believed that fistula could be
further ripped, expanded or even ruptured by
endoscopic inflation once stent therapy was
conducted immediately [14]. Therefore, conservative treatment could be taken at first, and
stent therapy would be considered ten days
after operation. But some suggested that fistula could be closed while conducting conservative treatment at early stage as long as there
was a reliable thoracic drainage tube [15].
Based on our experience, immediate systemic
supportive treatment should be carried out
immediately once the gastroesophageal anastomotic fistula was diagnosed, and then esophageal stent can be implanted after general
improvement of the body, which is generally
performed about one week after anastomotic
fistula is confirmed.
Four cases out of five patients in our group presented different levels of chest pain, which may
be related to the characteristics of OTSC. If
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OTSC could grab and close the fistula in large
areas, patients would feel chest pain. Generally,
chest pain would be relieved after symptomatic
treatment. For another patient, OTSC fell off on
day 7 after operation and presented anastomotic fistula again, with a diameter of 1.5 cm.
Generally speaking, OTSC could effectively
clamp the fistula with a diameter of within 3 cm
and wouldn’t cause strangulated necrosis of
tissues because of OTSC’s unique characteristic of closure. Therefore, it was speculated that
this was related to the operation experience of
the endoscopic surgeon. OTSC closure was
performed again under general anesthesia.
Re-examination with gastroscopy after OTSC
fell off showed the fistula healed. For five cases
in our group, their OTSCs fell off automatically
after fistula healed. There was no need to pick
clips out by gastroscopy, which is one of the
advantages of OTSC, while the stent needs to
be removed under gastroscope after the end of
stent therapy. The fistula wouldn’t heal completely if too early, otherwise it is hard to pick
out when the stent adhered tightly with mucous
membrane if too late. All these made it difficult
to determine the best time to remove stents
[16]. The outcome in our group suggested that
the success rate of OTSC was 100% with regard
to short-term postoperative acute gastroesophageal anastomotic fistula. In our opinion, OTSC
could be applied immediately when the lesions
of acute anastomotic fistula were fresh and
didn’t transform into obvious fibrosis, the thoracic drainage tube was unobstructed and
there were no apparent abscesses around
anastomotic fistula. However, for patients with
chronic anastomotic fistula, treatment efficacy
was poor because of extensive fibrosis around
the fistula.
Most clinical studies worldwide have reached
positive conclusions on the application of OSTC
in treatment of intrathoracic gastroesophageal
anastomotic fistula, but there still exist some
individuals who died from lung infection [1720], which may be caused by the non-standard
surgery procedure. In China, Dong et al. for the
first time reported a case, of esophageal fistula
closure using OTSC in 2016. The chest CT
showed that the metal stent remained in position at one week after the surgery, and the adequate closure of the fistula was confirmed by
gastroscopy at two weeks after the surgery. The
patient returned to a full liquid diet 20 days
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after the operation and showed no obvious discomfort after food intake [21]. In 2017, Yang et
al. reported three cases who received endoscopic OTSC to treat esophageal fistula. The
results suggested that fistulas of the three
cases got closed successfully without severe
complications, and the efficacy was better. The
quality of patient’s life was improved significantly than before [22]. These results were
consistent with the conclusions reached in our
paper, all of which indicated that OSTC had a
good efficacy in treatment of intrathoracic gastroesophageal anastomotic fistula and was
worthy of application and popularization.
However, there are still few reports on the
application of OTSC in treatment of digestive
tract fistula currently in China. The application
value of OTSC needs to be further studied.
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