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Abstract 
To determine the safety, feasibility and clinical outcomes of interventional methods for the management of esophagomediastinal 
fistula, and to investigate the effect of stent placement on fistula healing and the swallowing. Sixty consecutive patients with 
esophagomediastinal fistula were treated using interventional method and were retrospectively assessed. Patients received 3-tube 
but without covered stent placement were placed in group A, the remaining patients received covered stent placement with/
without 3-tube method were placed in group B. Tubes and stents would be removed once fistula heals. Interventional procedures 
were technically successful all patients (100%). Esophageal stents and abscess drainage tubes were successfully removed from 
14 patients. Three patients underwent stent removal during the perioperative period, resulting in a clinical success rate of 88.5% of 
26 patients in group B. A total of 13 complications were found in all patients, including 5 major complications. Patients in group B 
showed a higher healing rate of abscess cavity and better dysphagia score than group A. During follow up, 17 patients in group A 
and 11 patients in group B were still alive. Interventional treatment is safe, feasible and efficacious for esophagomediastinal fistula; 
covered stent placement can promote fistula healing and improve swallowing.

Abbreviation: SCT = spiral computed tomography.

Keywords: esophageal cancer, esophageal covered stent, esophagomediastinal fistula, three-tube method

1. Introduction

Common causes of esophagomediastinal fistula include anasto-
motic leaks after esophagectomy, and iatrogenic or spontaneous 
esophageal perforations.[1] Management of an esophagomedi-
astinal fistula remains challenging and is often associated with 
high morbidity and mortality.[2] Surgical repair of the fistula or 
resection procedure has been the traditional method. Despite 
advances in surgical treatment during the past several decades, 
overall mortality still ranges from 20% to 50%.[3–6] Successful 
management of an esophagomediastinal fistula requires prompt 
elimination of contamination in the mediastinum. Various treat-
ment protocols have been used for this purpose, including the 
application of biodegradable fibrin glue, transluminal drainage 
and insertion of self-expandable metallic esophageal stent.[1,4,7–

10] Despite these modalities, the optimal protocol still needs to 
be determined.[4,11,12] This retrospective study was designed to 
determine the safety, feasibility and clinical outcomes of inter-
ventional methods in patients with esophagomediastinal fistula, 
and to investigate the effect of stent placement on fistula healing 
and the swallowing.

2. Materials and Methods

2.1. Patient selection

This study was approved by the Ethics Committee and Medical 
Records Management Section of Zhengzhou University. 
Informed consent was obtained from each patient in accor-
dance with the guidelines and regulations for clinical study. All 
patients with esophagomediastinal fistula due to esophageal 
cancer who were seen in our institution between April 2013 
and March 2018 were included in the study. The diagnosis of 
an esophagomediastinal fistula was made based on chest spiral 
computed tomography (SCT, Fig. 1A and B) and esophagog-
raphy (Fig. 1C and D). This study excluded patients who were 
not suitable for stent placement, such as those with high esoph-
ageal fistula, potential airway compression, or a fistula that 
involved the tracheal bronchus. Due to treatment willingness, 
economic burden, or worry about stent complications (such 
as migration, restenosis), patients who received 3-tube (jejunal 
feeding tube, gastrointestinal decompression tube, and medi-
astinal drainage tube) but without covered stent placement 
were placed in group A; the remaining patients who received 
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covered stent placement with or without a 3-tube method were 
placed in group B.

2.2. Three-tube placement

All of the interventional procedures were performed under the 
guidance of fluoroscopy. The pharyngonasal cavity and esopha-
gus were anesthetized with an oral lidocaine spray. The tip of a 
5-F cobra catheter was introduced into the distal end of medi-
astinal abscess cavity. The cobra catheter was then exchanged 
with a 5-F pigtail catheter (Cook Medical, Inc., Bloomington, 
IN) as a mediastinal drainage tube for continuous negative pres-
sure suction. All patients were not allowed to eat or drink water 
before the procedure. A jejunal feeding tube was introduced into 
the jejunum for enteral nutrition and a tube was inserted into the 
gastric cavity for gastrointestinal decompression (Fig. 2A and 
B). Patients were permitted oral feeding after successful sealing 
of the fistula or complete blockage of the fistula by the covered 
stent was confirmed by esophagography. Antibiotic treatment 
was used before and after procedure.

2.3. Esophageal covered stent placement

All patients in group B received placement of esophageal self-ex-
pandable covered metallic stent (Nanjing Micro-Tech Medical 
Company, Nanjing, China) under fluoroscopic guidance. The 
stent diameter ranged from 16 to 22 mm and stent length ranges 
from 60 to 160 mm. A 5F cobra catheter was inserted transorally 
into the gastric cavity and then exchanged with a stiff guide 
wire. A covered stent system was introduced via the stiff guide 
wire and released to block the fistula (Fig. 2C). Repeated esoph-
agography was performed immediately to confirm closure of fis-
tula (Fig. 2D). Chest SCT and esophagography were performed 

to show the change of the abscess cavity and the position of the 
abscess drainage tube during follow-up (Fig.  3A and B). The 
abscess drainage tube was adjusted for effective drainage if nec-
essary. The drainage tube and covered stent were removed if 
complete disappearance of the abscess cavity was confirmed by 
chest SCT (Fig. 3C and D).

2.4. Definitions

Technical success was defined as a successful stent or 3-tube 
placement with no severe procedure-related adverse events 
perioperatively. Major complications were defined as periopera-
tive death, esophageal rupture, massive bleeding, or severe stent 
migration or restenosis that required stent removal.

2.5. Statistical analysis

Continuous variables are expressed as mean ± standard error. 
The clinical outcomes and technical success rate were compared 
using the Fisher’s exact test. The survival rate was analyzed 
using the Kaplan–Meier curves.

3. Results

3.1. General information

This study involved a total of 60 patients with esophagome-
diastinal fistula, including 43 men and 17 women. There were 
34 patients in group A and 26 patients in group B. The median 
age was 60.8 ± 1.9 and 61.8 ± 2.0 in group A and group B, 
respectively. In 48 patients esophagomediastinal fistula formed 
due to resection of esophageal cancer, and in 12 patients it was 
due to spontaneous rupture of esophageal cancer. Seventeen 
patients showed normal temperature in group A, and the 

Figure 1. A 66-year-old man with spontaneous esophagomediastinal fistula due to esophageal squamous cell carcinoma after chemotherapy. (A–B) A medi-
astinal abscess was shown by chest SCT scan in the mediastinal and lung windows before interventional procedure. (C–D) Esophagography showing an 
esophagomediastinal fistula in the middle esophagus and irregular abscess cavity. SCT = spiral computed tomography.
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remaining patients showed fever, with a mean temperature of 
38.6°C ± 0.1°C. The maximal leukocytes were 11.2 × 109/L and 
9.9 × 109/L (P = .43), and maximal neutrophil were 81.0% and 
78.9% (P = .58) for group A and B, respectively. The mean dura-
tion of disease before referral to hospital was 11.5 ± 3.6 months 
in group A and 14.9 ± 4.3 months in group B. The mean dura-
tion from esophageal surgery to fistula formation was 7.0 ± 2.6 
months in group A and 8.9 ± 3.7 months in group B. There were 
no significant differences in duration of disease, duration of fis-
tula symptoms, maximal body temperature, maximal leukocytes 
count and maximal neutrophil percent between group A and 
group B (Table 1).

3.2. Interventional procedure outcomes

The median durations from fistula to interventional treatment 
were 7 days and 10 days for group A and B, respectively. All 
patients underwent successful 3-tube and covered stent place-
ment, for a technical success rate of 100%. A total of 36 esopha-
geal covered stents (25 common stents and 11 segmental stents) 
were placed, including 7 stents (4 common stents and 3 segmen-
tal stents) that were used as replacements. The median diame-
ter of esophageal stents was 18 mm (range: 16–22 mm), and the 
median length was 120 mm (range: 60–160 mm). Three patients 
underwent stent removal during the perioperative period due to 
repeated stent migration (n = 2) or fistula closure failure (n = 1). 
The remaining patients showed satisfactory expansion of stents 
and successful fistula closure, for a clinical success rate of 88.5% 

(23/26) in group B. There were no significant differences in time 
of hospitalization, average days of hospitalization or cumulative 
days of hospitalization between group A and group B.

3.3. Complications

A total of 13 complications occurred in all patients, including 
5 major complications (1 death, 3 severe stent migration and 1 
severe stent restenosis). One perioperative death was found in 
group A. This patient died of massive hemorrhage due to spon-
taneous rupture of fistula 3 days post-procedure. Obstruction or 
migration of the abscess drainage tube was found in 2 patients 
in group A. Stent migration was found in 8 patients in group 
B, with a migration rate of 39.1% (8/26). Two patients showed 
stent restenosis, with a restenosis rate of 13.0% (2/26). Stents 
were adjusted or replaced from 0 to 4 times. The abscess drain-
age tube was adjusted or replaced a median of 2 times (range 
0–9 times).

3.4. Follow-up

Two patients in group B were lost to follow-up. The remaining 
58 patients were successfully followed up, with a mean duration 
of 11.0 ± 2.0 months and 12.5 ± 2.3 months for group A and 
group B, respectively. Chest SCT showed that the abscess cavity 
healed in 18 of 34 patients in group A, and 20 of 24 patients 
in group B. The healing rate of fistula was significantly lower in 
group A than that in group B (P = .02). For patients with healing 

Figure 2. Interventional methods for the treatment of esophagomediastinal fistula. (A) A 5F catheter was introduced through into the distal end of mediastinal 
abscess cavity. (B) Esophagography was performed by drainage tube and showed a decreased abscess cavity 1-week post-procedure. (C) An esophageal 
covered stent was placed for this patient. (D) Esophagography showed that the contrast agent flows though the stent with no fistula after esophageal covered 
stent and drainage tube placement.
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of the abscess cavity, the duration from the interventional proce-
dure to healing showed no significant difference between group 
A and group B. During follow up, abscess drainage tubes were 

removed from 18 patients, and esophageal stents were suc-
cessfully removed from 11 patients. The mean retention dura-
tion was 3.2 ± 0.7 months for stents and 4.1 ± 0.5 months for 
abscess drainage tubes, respectively. Patients in group B showed 
a better dysphagia score than group A on the day of discharge 
and during follow-up (P = .01). By the endpoint of follow up, 
17 patients in group A and 11 patients in group B were still 
alive (Table 2). Twenty-eight patients died from multiple organ 
failure, lung infection, or metastasis due to tumor progression 
or recurrence. One patient died from a cardiac accident and 
the another died of spontaneous bleeding due to esophageal fis-
tula. None of the deaths were related to procedure. The median 
survival was 13.2 months and 19.2 months in group A and 
B, respectively (P = .44). The 1-, 3-, 5-year survival rates were 
52.9%, 37.1%, and 37.1% for group A, 63.6%, 21.8%, 0.0% 
for group B, respectively (Fig. 4).

4. Discussion
We retrospectively reviewed a series of 60 consecutive patients 
treated with interventional methods for esophagomediastinal 
fistula. Our data demonstrate that interventional treatment is 
safe, feasible and efficacious for esophagomediastinal fistula. 
Covered stent placement can promote healing of the abscess 
cavity and improve the swallowing. Stent migration occurred in 

Figure 3. Follow-up by chest SCT scan and esophagography. (A-B) Three weeks after stent placement, chest SCT showed mediastinal abscess decreased 
obviously and stent and drainage tube in good position; esophagography showed that the contrast agent flows though the stent with no fistula and mediasti-
nal abscess decreased. (C–D) Ten weeks after stent placement, chest SCT scan showed disappearance of mediastinal abscess, and the drainage tube was 
removed successfully. SCT = spiral computed tomography.

Table 1

Patient characteristics.

 Group A Group B P 

n 34 26  
Gender, Male 25 (73.5%) 18 (69.2%) .12
Age (yrs) 60.8 ± 1.9 61.8 ± 2.0 .74
Cause of fistula    
  Resection of esophageal cancer 29 19 .33
  Spontaneous rupture of esophageal 

cancer
5 7 .33

Duration of disease (mo) 11.5 ± 3.6 14.9 ± 4.3 .53
Duration from surgery to fistulaformation 

(mo)
7.0 ± 2.6 8.9 ± 3.7 .67

Duration of fistula symptoms (months) 0.1 (0, 1.0) 0.2 (0, 2.0) .35
Duration of fistula to interventional 

treatment (d)
7.0 (5.0, 14.0) 10.0 (5.5, 19.3) .42

Maximal body temperature (°C) 38.6 ± 0.1 38.7 ± 0.1 .54
Maximal leukocytes (×109/L) 11.2 ± 1.2 9.9 ± 0.9 .43
Maximal neutrophil (%) 81.0 ± 2.4 78.9 ± 2.8 .58
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39.1% of 26 patients in group B, which is similar to previous 
reports.[13,14] Only 1 perioperative death was observed, which 
was lower than reported previously.[6,13,15,16]

Esophageal stents are initially inserted as a palliative treat-
ment for esophageal diseases. Currently, esophageal stents have 
been used to treat benign esophageal diseases.[13,15,17–19] Plastic 
stents are often used for the treatment of benign esophageal 
leaks or strictures owning to the ability to remove them more 
easily and with less damage to the esophageal wall.[15] Metallic 
stents are mainly used for the treatment of malignant stric-
tures[20–22] or esophageal perforation or fistula.[23–26] An uncon-
trollable mediastinal abscess is the leading cause of death in 
patients with malignant esophagomediastinal fistula. The key 
to treatment to successfully block the fistula by covered stent 
placement and adequate drainage of the abscess cavity. The 
timely management of our patients resulted in satisfactory clin-
ical outcomes on the healing of fistula as well as the improve-
ment of feeding, suggesting that the interventional method is 
effective and feasible.

There were certain complications in this study. One perioper-
ative death was found in group A. A total of 13 complications 
were found in all patients, including 5 major complications. 
Obstruction or migration of the abscess drainage tube was 
found in 2 patients in group A. Stent migration was found in 
8 patients in group B, with a migration rate of 39.1% (8/26).

Our study had some limitations. This was a retrospective 
study although a large series of patients were included. The 

esophageal stents should be adjusted due to complication and 
abscess drainage tubes needed to be replaced repeatedly during 
follow-up. Our data indicated that covered stent placement can 
promote the healing of the abscess cavity and improve the swal-
lowing condition; however, stent placement does not improve 
survival time. A prospective multi-center study is necessary 
to further demonstrate the advantages of stent placement. In 
conclusion, interventional treatment is safe, feasible and effica-
cious for esophagomediastinal fistula; covered stent placement 
can promote the healing of the abscess cavity and improve 
swallowing.
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