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Abstract
Objective: To demonstrate the efficacy and safety of self-expanding metal 
stents for endoscopic management of esophageal fistulas. Materials and 
methods: Retrospective case series between 2007 and 2017. A total of 11 pa-
tients were treated with self-expanding metal stents for esophageal fistula ma-
nagement, after being diagnosed based on symptoms, upper endoscopy, and/
or radiological studies in the gastroenterology unit of the Hospital Universitario 
San Ignacio (HUSI) in Bogotá D.C, Colombia. Results: The most common 
initial symptom was dyspnea in 27.3% of cases, followed by cough in 18.2%. 
The most frequent finding during follow-up was pleural effusion in 36.4% of the 
cases, of which 45.5% received a diagnosis of fistula through esophagogram. 
The most reported lesion was esophagoenteric anastomotic leak with 45.5%, 
followed by esophagopleural injury with 36.4%; these patients were those who 
received self-expanding metal stent management. Technical success was 
achieved in 100% of the cases, and the defect was resolved in in 72.7% of 
them. The only complication reported was stent migration in 27.3%, requiring 3 
changes in 1 patient. The average hospital stay was 41.5 days. Conclusions: 
Endoscopic management of esophagogastric fistulas with self-expanding metal 
stents is effective and safe, with a low complication rate.
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INTRODUCTION

Gastrointestinal leaks and fistulas are serious and poten-
tially life-threatening conditions that can be seen as a wide 
variety of clinical presentations. Leaks are mainly related to 
postoperative anastomotic defects and are responsible for 
an important part of surgical morbidity and mortality. Leaks 
and postoperative collections can lead to the development 
of a fistula between two epithelial structures. Interventional 
endoscopy with stent placement plays a fundamental role as 

first-line and salvage treatment in these situations, as it is an 
effective and minimally invasive method in which a custo-
mized and multidisciplinary approach is required based on 
clinical presentation, defect characteristics (size, location), 
local experience and device availability. Leakage is defined 
as a pathological communication between intra- and extralu-
minal compartments, while fistula is defined as an abnormal 
communication between two epithelialized surfaces (1,2).

Most gastrointestinal leaks and fistulas (75%-85%) occur 
as a complication of intra-abdominal surgery and are caused 
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by a variety of factors including absent or improper place-
ment of drains, malnutrition, inadequate surgical technique, 
infection and anastomotic dehiscence. A smaller percentage 
occurs secondary to inflammatory bowel disease, diverticuli-
tis, neoplasms, trauma and radiotherapy (3).

Fistulas can be difficult to diagnose and frequently 
require surgical interventions; thus increasing morbidity 
and mortality and hospitalization costs, therefore, the main 
principles of treatment are identification of the defect site, 
drainage and prevention of additional collections, either 
by diverting the flow of luminal contents or closure of the 
defect (4,5). Although traditional surgical or conservative 
management with bowel rest, intravenous antibiotics and 
nutritional support are the mainstays of treatment, they 
are not always effective (6-8). Endoscopic management has 
proven to be an effective and less invasive alternative to pri-
mary surgery, and fully or partially covered self-expandable 
metallic stents are a minimally invasive alternative in the 
management of gastrointestinal leaks and fistulas, whose 
objective is to prevent the leakage of gastrointestinal con-
tents through the fistulous tract, thus allowing the defect 
to heal, which favors the patient to resume oral nutrition 
and improve his nutritional conditions, therefore allowing 
the closure of the defect and, in the future, improving the 
quality of life(9,10).

One of the disadvantages of metallic stents is that they 
can cause hyperplasia of the adjacent mucosa, which makes 
them difficult to remove once fistula closure has been 
achieved (10). Uncovered or partially covered stents are more 
associated with epithelial hyperplasia and other complica-
tions, especially when their use is transient, such as for the 
management of benign conditions. Therefore, the use of 
fully coated metallic stents has been favored for this indi-
cation, although they may have a higher migration rate (11).

Blackmon et al. reported data from a prospective study 
with a 15-month follow-up, which included 25 patients, 
23 of them were diagnosed with anastomotic leaks, tra-
cheoesophageal fistulas and benign perforations and sub-
sequently managed with covered metallic stents as the first 
line of treatment. Ten patients were cured, who were mana-
ged with stents for anastomotic leaks after gastric bypass or 
gastric sleeve. One patient with three iatrogenic esophageal 
perforations was controlled with stent placement, and 2 out 
of 4 patients had their tracheoesophageal fistulas sealed with 
the use of stents. Stent migration was reported as the most fre-
quent complication in 10 patients(12).

The retrospective series of Tuebergen et al. included 32 
patients, 24 with postoperative leaks mostly after gastroe-
sophageal oncologic surgery, and 8 patients with nonma-
lignant esophageal perforation. They achieved a complete 
functional seal after stent deployment in 78 % of the cases 
with the use of fully covered metallic stents, and it is noted 

that the positioning was performed on average between 3 
and 5 days after diagnosis (13).

The primary objective of this study is to evaluate closure 
rates in the management of gastrointestinal fistulas with self-
expandable metallic stents, and the secondary objective is to 
determine early and late complications and hospital stay.

MATERIALS AND METHODS

A retrospective evaluation of the databases of interventio-
nal procedures in the gastroenterology division was perfor-
med from January 2007 to December 2017, there were 11 
patients with a diagnosis of esophageal fistula, 10 of them 
were treated with a self-expandable metallic stent (SEMS) 
and 1 with SEMS plus OVESCO (Over The Scope Clip) in 
the gastroenterology division of the Hospital Universitario 
San Ignacio. All data was recorded in a format designed for 
this purpose, before and after stent placement. Follow-up was 
done by reviewing medical records or by telephone contact. 

 Regarding the baseline diagnosis, two cases reported a 
history of adenocarcinoma and one case a squamous cell car-
cinoma of the distal third of the esophagus (3 cases, 27%). In 
6 cases (55 %) there were adenocarcinomas of the cardia (1 
case) or gastric corpus (5 cases), one case of obesity surgery 
(9 %) and one case of perforated metastatic cervical cancer 
(9 %) (Figure 1). Derived from the previously described 
underlying pathologies, the most frequently performed 
surgical management was total gastrectomy plus Roux-en-Y 
esophagojejunostomy (45.5 %), followed by esophagogas-
trectomy plus esophagogastric anastomosis (36.4 %).

Clinical parameters were recorded using a Microsoft Excel 
database, describing technical success, clinical success, pro-
cedure-related complications such as SEMS displacement, 
mortality, and length of hospital stay. Follow-up was perfor-
med on patients with endoscopic and radiological studies. 

Informed consent for the procedure was obtained from 
all patients or their relatives, in case the patient could not 
give authorization due to the clinical condition at the time. 
In all patients, the SEMS placement was performed under 
sedation provided by anesthesiology, with strict monito-
ring of vital signs. The location of the esophageal defect was 
marked for identification under fluoroscopy on the surface 
of the skin with a radiopaque identifier. Then, a semi-rigid 
guidewire was inserted into the esophageal lumen under 
endoscopic vision and left in situ with removal of the 
gastroscope. A fully or partially covered nitinol stent was 
inserted over the guidewire, which was released under fluo-
roscopic and endoscopic vision. The location of the fistula 
was verified to be in the middle part of the SEMS (technical 
success) by upper GI endoscopy.

The SEMS was removed at about 4 weeks in all patients 
who had evidence of healing in the fistulous tract, which 
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fistula is related to esophagoenteric anastomosis (45.5 %), 
followed by esophagopleural fistula (36.4 %), said patients 
were managed with SEMS.

Regarding the endoscopic management of the fistula, it 
was found that the average time of SEMS insertion since 
the diagnosis was made was 6.5 days, and the totally cove-
red SEMS was the most used (in 54.5 % of the cases), 
followed by partially covered SEMS (in 36.4 % of the cases) 
and partially covered SEMS plus OVESCO (in 9.1 % of the 
cases). The OVESCO clipping system was used to close the 
defect and it was protected with a SEMS.

All procedures were technically successful and symp-
tom resolution was observed in 72.7% of cases. The 
duration in situ of the SEMS had an average of 33.67 
days, although it should be noted that this data was not 
defined in 5 patients since they died with SEMS in situ. 
The only complication reported was the displacement of 
the SEMS (27.3 %) and out of these, one patient required 
repositioning of the SEMS on 3 occasions due to displa-
cements (Table 2). The average hospital stay was 41,5 
days. The resolution of the fistula was observed in 63,5% 
of the cases. No deaths related to fistula, leakage, or SEMS 
implantation were reported.

According to the characteristics of the patients in whom 
there was no resolution of symptoms after endoscopic 
management of the fistula (Table 3), the 3 patients who 
were clinically unsuccessful were male and had no comor-
bidities. These 3 patients had no acute symptoms, 2 of them 
had adenocarcinoma of the distal third of the esophagus as 
initial diagnosis and the third patient had diffuse adenocar-
cinoma of the gastric corpus. 

was corroborated by performing an upper gastrointestinal 
x-ray. Clinical success was defined as the absence of symptoms 
(dyspnea, cough, expectoration and dysphagia), with nor-
malization of serum markers of inflammation, and endosco-
pic or radiological evidence of control of fistula production.

RESULTS

Fourteen SEMS were placed in 11 patients, which were dis-
tributed in 6 women (54.5 %) with an average age of 58 years 
(standard deviation [SD]: 16.02), with a minimum of 36 
years and a maximum of 86 years. Regarding the comorbidi-
ties found, most patients had none (63.6 %), two patients had 
high blood pressure (HBP) and diabetes mellitus (18.2 %),  
one patient with high blood pressure and another one with 
a history of cervical cancer. Regarding the clinical characte-
ristics of the patients included in the study (Table 1), it was 
found that the main symptom was the presence of dyspnea in 
3 cases (27.3 %), followed by cough in 2 cases (18.2 %) and 
the remaining 6 patients had different symptoms, which are 
shown in Figure 2. The evolution time of symptoms in most 
cases was subacute (7-15 days; 63.6%), followed by chronic 
symptoms (> 15 days; 27.3%).

The most frequent finding during follow-up was pleural 
effusion (36.4 %) and the diagnosis of fistula was made in 
most cases (45.5 %) with esophagogram. In 2 cases with 
esophagogastroduodenoscopy (EGD) and computed 
tomography (CT) of the chest (18.2 %), and in the remai-
ning 4 cases with esophagogram and EGD, esophagogram 
and CT scan of the chest, EGD and methylene blue, each 
of them respectively (Table 1). The most reported type of 
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Figure 1. A. Characteristics of the baseline diagnosis. B. Surgical management. 
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Table 1. Characteristics of the Clinical Diagnosis

Findings in the Follow-up n (%)

Pleural empyema 1 (9.1)

Bronchitis 1 (9.1)

Pneumonia 1 (9.1)

Pleural effusion 4 (36.4)

Pleural effusion plus empyema 1 (9.1)

Subphrenic collection 1 (9.1)

Mediastinitis plus pleural effusion 1 (9.1)

Peritonitis 1 (9.1)

Diagnosis n (%)

Esophagogram 5 (45.5)

Esophagogram and EGD 1 (9.1)

Esophagogram and chest CT scan 1 (9.1)

EGD and chest CT scan 2 (18.2)

EGD and methylene blue 1 (9.1)

Laparotomy plus EGD 1 (9.1)

Fistula Type n (%)

Esophagopleural 4 (36.4)

Tracheoesophageal 1 (9.1)

Esofagobronquial 1 (9.1)

Anastomotic 5 (45.5)

Hemoglobin (g/dL) Result (n = 32)

Mean 10.07

SD 1.47

Range 7.60-12.41

Median 9.9

Table 2. Characteristics of the surgical procedure.

Characteristics of the Procedure Result  
(n = 11)

Stent insertion since diagnosis (days)
 - Mean 6.55
 - SD 3.47
 - Range 2 - 12
 - Median 7.00

Type of Stent n (%)
Fully covered 6 (54.5)
Partially covered 4 (36.4)
Partially covered plus OVESCO 1 (9.1)

Technical Success n (%)
Satisfactory 11 (100)

Clinical Success n (%)
Resolution of symptoms 8 (72.7)
No resolution of symptoms 3 (27.3)

In-situ Stent Duration Result
(n = 6)

Mean 33.67
SD 45.81
Range 11-140
Median 62

Stent Change (n.°) Result
(n = 11)

Mean 0.27
SD 0.90
Range 0-3
Median 0.00

Complications n (%)
None 8 (72.7)
Displacement 3 (27.3)

Hospital Stay Duration (days) Result 
(n = 29)

Mean 41.55
SD 59.44
Range 8-210
Median 21

Resolution of Fistula n (%)
Solved 7 (63.6)
Persisted 3 (27.3)
Reappeared 1 (9.1)

Mortality Related to Fistula, Leakage or Stent n (%)
No 11 (100)

Mortality Related to Baseline Pathology n (%)
Yes 8 (72.7)
No 3 (27.3)

In 2 cases, total gastrectomy plus Roux-en-Y esophagoje-
junostomy was performed, and in the other case, subtotal 
esophagogastrectomy plus esophagogastric anastomosis 
was performed; 2 cases had esophagopleural fistula and the 
other one had tracheoesophageal fistula. Two of the SEMS 
used in the clinical failure were fully covered and the other 
one was partially covered. In addition, two of the cases pre-
sented displacement as a complication.

Regarding the time of SEMS insertion from the diagnosis 
of the fistula, on average, it was two days less in successful 
cases than in failure cases, and the mean hemoglobin value 
was lower in patients who had no clinical success.
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Figure 2. Clinical characteristics of the study subjects. A. Symptoms for consultation. B. Symptom evolution time. C. Comorbidities.
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DISCUSSION

Esophageal fistulas have a wide spectrum of presentation, 
ranging from non-specific symptoms such as dyspnea 
or systemic inflammatory response syndrome (SIRS) to 
severe patient compromise, due to sepsis secondary to 
empyema or mediastinitis, reason why the treatment must 
be individualized. Considering the unfavorable results after 
surgical reintervention in the case of anastomotic fistulas, 
such management has been increasingly displaced and less 
invasive managements such as endoscopic interventions 
with clipping implantation, OVESCO or SEMS, have been 
considered as the first choice (4,5,9).

To date, no consensus has been reached on the adequate 
treatment of esophageal fistulas; however, case reports 
and small series have been published in which endosco-
pic management with SEMS has been the mainstay of 
treatment in different pathologies associated with fistula (14-

17). Our case series describes situations of high complexity 
such as esophagotracheal and esophagobronchial fistulas, 
which were managed by experienced endoscopists, which 
explains the high technical success rate and the mortality 
rate was low in relation to SEMS implantation, compared 
to other published series (Table 2).

In this case series the mortality rate in relation to SEMS 
was 0 %, significant in comparison with other studies, 
which may be related to the lack of surgical intervention, 
which may increase mortality after SEMS implantation due 
to the clinical condition of the patient (14,18-20). Furthermore, 
another of the justifications for the low mortality and the 
technical and clinical success observed in our patients is 
related to the time of SEMS implantation from diagno-
sis, which plays a fundamental role, as was successfully 
demonstrated in patients who were managed with SEMS 
implantation in the first 2 days after diagnosis, compared 
to those who received such management after 2 days, thus 
fully justifying that early SEMS implantation significantly 
reduces the morbidity and mortality of this potentially 
lethal pathology. Therefore, once an inadequate evolution 
is observed in a patient, the performance of an EGD or 
radiological study should be evaluated as soon as possible 
for timely diagnosis and management.

It should be taken into account that the endoscopic 
management of esophageal fistulas is complex from a tech-
nical point of view and has wide implications in economic 
terms, given that the implantation of the SEMS is not the 
only procedure performed, bearing in mind that additional 
studies are required, such as repetitive EGDs and radiolo-
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Table 3. Characteristics according to the clinical success of the surgical procedure.

Variable Clinical Success

Yes No

Recount % Recount %

Sex  - Male
 - Female

2
6

25.0
75.0

3
0

100
0.0

Comorbidity  - No Comorbidity
 - High blood pressure
 - High blood pressure and diabetes 
 - History of cervical cancer

4
1
2
1

50.0
12.5
25.0
12.5

3
0
0
0

100
0.0
0.0
0.0

Origin  - Bogotá
 - Amazonas

7
1

87.5
12.5

3
0

100
0.0

Symptoms evolution time  - Chronic
 - Subacute
 - Acute

2
5
1

25.0
62.5
12.5

1
2
0

33.3
66.7
0.0

Diagnosis of initial pathology  - Adenocarcinoma of the distal third of the esophagus
 - Diffuse adenocarcinoma of the corpus
 - Moderately differentiated intestinal adenocarcinoma of the gastric corpus
 - Poorly differentiated intestinal adenocarcinoma of the gastric corpus
 - Subendocardial Moderately differentiated intestinal adenocarcinoma 
 - Squamous cell cancer in the distal third of the esophagus
 - Cervical cancer
 - Obesity
 - Well differentiated intestinal adenocarcinoma of the gastric corpus

0
1
1
1
1
1
1
1
1

0.0
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

2
1
0
0
0
0
0
0
0

66.7
33.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Surgical management  - Total gastrectomy plus Roux-en-Y esophagojejunostomy
 - Esophagogastrectomy plus esophagogastrostomy
 - Gastric bypass 
 - None

2
4
1
1

25.0
50.0
12.5
12.5

2
1
0
0

66.7
33.3
0.0
0.0

Type of Stent  - Fully covered
 - Partially covered
 - Partially covered plus OVESCO

4
3
1

50.0
37.5
12.5

2
1
0

66.7
33.3
0.0

Fistula Type  - Esophagopleural
 - Tracheoesophageal
 - Esofagobronquial
 - Esophagoenteric

2
0
1
5

25.0
0.0

12.5
62.5

2
1
0
0

66.7
33.3
0.0
0.0

Complications  - None
 - Displacement

7
1

87.5
12.5

1
2

33.3
66.7

Age (years)  - Median
 - Mean

64.5
61.25

49.00
50.67

Hospital Stay Time (days)  - Median
 - Mean

23.5
44.88

13.00
32.67

Stent insertion since 
diagnosis (days)

 - Median
 - Mean

6.0
6.0

7.0
8.0

Hemoglobin  - Median
 - Mean

10.40
10.21

9.90
9.71
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gical studies, until a precise diagnosis is obtained and the 
diagnosis and resolution of the fistula is clear.

It is important to consider the type of SEMS to be used. 
Partially or fully covered SEMS are used in the manage-
ment of esophageal cancer, anastomotic fistulas and iatro-
genic esophageal perforations, with adequate success(21,22), 
but doubts have been raised about the long-term efficacy of 
SEMS due to their complications(23), such as the embedding 
to the esophageal wall, so endoscopic removal can be com-
plex(23-25).  In our case series, the SEMS was removed in 6 
patients without complications after confirmation of reso-
lution of the fistula, bearing in mind that the removal of the 
SEMS must be done carefully due to the risk of perforation 
and bronchoaspiration during the procedure. 

 In our case series, fistula closure was 63.3 %, slightly below 
of what is described in the literature, which can be attributed 
to distal migration (which occurred in 27.3 % of our cases) 

and to the time of SEMS implantation after the fistula diag-
nosis was made; however, mortality was 0 % in relation to 
SEMS implantation, with a mean hospital stay of 41.5 days, 
which is related to the clinical condition of each patient.

It is worth to take into account combined endoscopic tech-
niques, such as the use of cyanoacrylate, endoscopic suturing, 
vacuum techniques (Endo-SPONGE®) and OVESCO in this 
type of fistula; the latter was used in our case for closure of 
the defect and subsequently protected with a partially cove-
red SEMS. Combined techniques are increasingly accepted 
with favorable technical and clinical success rates, as descri-
bed by Thiruvengadam et al. in their retrospective cohort (26).

In conclusion, based on the results and that reported in 
the literature, it can be affirmed that endoscopic manage-
ment of esophageal fistulas or leaks with SEMS is an effec-
tive and safe alternative, with improvement of symptoms, 
high closure and low risk of complications.
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