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Background: Post-esophagectomy airway fistula (PEAF) is a serious complication after esophageal 
cancer resection. At present, the clinical characteristics, treatments and prognosis of PEAF patients remain 
inconclusive. We aimed to investigate these problems of patients with PEAF through a multi-center 
retrospective cohort study.
Methods: We included consecutive patients who underwent esophagectomy for esophageal cancer in seven 
major Chinese esophageal cancer centers from January 2010 to December 2020. Based on the anatomic 
characteristics of PEAF patients, PEAFs were divided into Union type I (without digestive fistula) and Union 
type II [respiratory-digestive fistula (RDF)], and subtypes a and b (tracheal or bronchial fistulas), as well as 
L1 and L2 (same or different level of fistulas). The clinical characteristics, diagnoses, managements, and 
effects of the various types were retrospectively analyzed.
Results: PEAF occurred in 85 of 26,608 patients (0.32%), including eight females and 77 males. There 
were 16 patients with type I and 69 with type II. The numbers of healings, non-healings, and deaths at 
discharge were 45 (52.9%), 20 (23.5%), and 20 (23.5%), respectively. Type Ib was common in type I, 
and type II L1 was common in type II. The healing rates of surgical, stent, and conservative treatments 
were 50%, 60%, and 50%, respectively. All type I patients treated with stent implantation were healed at 
discharge. The healing rates, mortality, and 3-year survival of type II L1 and type II L2 patients were 55.4% 
and 30.8%, 17.9% and 30.8%, and 34.3% and 15.4%, respectively. The 5-year survival rates of all PEAFs 
were 21.1%.
Conclusions: PEAF is an infrequent and life-threatening complication after esophagectomy. Patients with 
different types of PEAF often have different inducements. In this study, we found that the healing rates of 
surgical and conservative treatments were similar, and stent implantation may have the potential to improve 
efficacy. Type II L2 patients were the most difficult to cure. 
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Introduction 

Post-esophagectomy airway fistula (PEAF) is a serious 
complication after esophageal cancer resection. It can be 
divided into tracheobronchial fistula (TBF) and respiratory-
digestive fistula (RDF) based on whether it is combined 
with digestive fistula. The former is typically caused by 
accidental injury or prolonged tracheal intubation (1,2), 
while the latter is often secondary to anastomotic fistula 
or thoracic avascular necrosis after esophagectomy (3). 
Digestive juice can contaminate the respiratory tract 
through the fistula, leading to severe lung infections in 
patients, with some patients experiencing respiratory failure 
and even death (4,5).

At present, the treatment of PEAF patients mainly 
includes non-surgical conservative treatment, surgical 
treatment, and stent implantation (6-9). The main principles 
of non-surgical treatment involve fasting, continuous 
gastrointestinal decompression, adequate drainage, active 
anti-infection treatment, jejunal nutrition tube placed 
through the nose or the abdomen for enteral nutrition 
support, as well as minimizing the aisle of the airway and 
the digestive tract. The role of surgical management is to 
remove the infected foci by surgical operation. Selecting 
the appropriate surgical procedure is based on the size and 
location of the fistula and the general condition of each 
patient. Based on its clear effect and low recurrence rate, 
surgical treatment has become the main method of PEAF 
treatment (10). 

However, compared with conservative treatment and 
stent placement, surgical treatment is more traumatic, 
and some PEAF patients are generally in a poor condition 
and cannot tolerate surgical treatment (11). In recent 
years, many scholars have reported that stents have been 
successfully used in the treatment of PEAF (12,13). 
However, there are also reports about 20% of tracheal 
stents that are not tightly closed, and the effect is not 
satisfactory (14). Even with active comprehensive treatment, 
the current treatment effect of PEAF patients remains 
unsatisfactory. At the same time, due to the low incidence of 
PEAF, the number of existing relevant studies is relatively 

small, and the treatment options are various. Also, there are 
no guidelines and large-scale studies related to PEAF.

The most suitable treatment modality for the different 
types of PEAF patients remains inconclusive. In this 
retrospective study, we analyzed the clinical data of 
26,608 patients undergoing esophageal cancer surgery 
from January 2010 to December 2020 in seven domestic 
esophageal cancer diagnosis and treatment units. Based 
on their anatomic characteristics, we divided the PEAF 
patients into different types, and then summarized the 
diagnostic methods and treatment experiences of each type, 
so as to provide a clinical reference for the diagnostic mode 
and treatment methods of PEAF patients. We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://tlcr.amegroups.com/article/
view/10.21037/tlcr-22-141/rc).

Methods

Patients

This is a retrospective cohort study involving consecutive 
patients that underwent esophagectomy for esophageal 
cancer in seven major Chinese esophageal cancer centers 
(including Peking University People’s Hospital, Shanghai 
Chest Hospital Shanghai Jiaotong University, Sun Yat-sen 
University Cancer Center, West China Hospital, Sichuan 
University, Sichuan Cancer Hospital, and Henan Cancer 
Hospital, Fujian Medical University Union Hospital) from 
January 2010 to December 2020. The study was conducted 
in accordance with the Declaration of Helsinki (as revised in 
2013). The study was approved by institutional committee 
of Fujian Medical University Union Hospital (No. 
2021KY021) and other hospitals. Individual consent for 
this retrospective analysis was waived. Through the follow-
up databases of each hospital, we excluded patients with 
incomplete data, and found 26,608 patients with complete 
postoperative data. The PEAF patients were screened 
through postoperative medical records, bronchoscopy or 
computed tomography (CT) examination and treatment 
process. The discharged patients were followed up by 
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telephone every 3-4 months after discharge and the results 
were recorded in the database. We ended follow up upon 
death and the last follow up date was September 15, 2021. 

Based on the anatomic characteristics of PEAF patients, 
including whether they are combined with digestive tract 
fistula, we divided the PEAFs into the following two types 

(which we named ‘Union Types’) (Figure 1):
 Type I: TBF without digestive tract fistula.
 Type II: TBF combined with digestive tract fistula.
Next, we divided the two types of patients into the 

following subtypes based on whether the tracheal fistula was 
located in the trachea or the main bronchus, and whether 

Figure 1 Union types of PEAFs. (A) Type Ia; the airway fistula is located in the trachea, without digestive tract fistula. (B) Type Ib; the 
airway fistula is located in the main bronchus, without digestive tract fistula. (C) Type IIa L1; the airway fistula is located in the trachea, 
the fistula orifices of airway and digestive tract are located on the same horizontal plane. (D) Type IIa L2; the airway fistula is located in the 
trachea, the two fistula orifices are located on different horizontal planes. (E) Type IIb L1; the airway fistula is located in the main bronchus 
(including right main bronchus and left main bronchus), the fistula orifices of airway and digestive tract are located on the same horizontal 
plane. (F) Type IIb L2; the airway fistula is located in the main bronchus (including right main bronchus and left main bronchus), the two 
fistula orifices are located on different horizontal planes. PEAF, post-esophagectomy airway fistula.
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the digestive tract fistula and the respiratory fistula were at 
the same horizontal plane:
 a: the airway fistula was located in the trachea.
 b: the airway fistula was located in the main 

bronchus.
 L1: both fistula orifices were located on the same 

horizontal plane.
 L2: two fistula orifices were located on different 

horizontal planes.
The number of cases on the area during the study period 

determined the sample size. The clinical characteristics, 
diagnoses, managements, and effects of the various types 
were retrospectively analyzed. 

The clinical characteristics and diagnosis of PEAF

Most patients with PEAF have severe pneumonia. The 
clinical symptoms can manifest as repeated postoperative 
fever, cough, purulent sputum coughing, turbid fluid 
drained from chest tube, dyspnea, and even respiratory 
failure. Due to the large amount of gas entering the 
mediastinum and thorax through the airway fistula, patients 
with Union type I often present with sudden dyspnea, 
subcutaneous emphysema, and decline of saturation of pulse 
oxygen (SPO2). Chest computed tomography shows a large 
amount of pneumothorax or hydropneumothorax, and in 
severe cases, respiratory failure and other life-threatening 
complications such as sepsis may occur. For Union type 
II patients, the trachea fistula is often connected to the 
digestive tract fistula and gas can be discharged through 
the digestive tract fistula resulting in fewer pneumothorax-
related complications. However, this type often stimulates 
the airway due to digestive tract pollution, resulting in more 
serious lung infection. Commonly, patients present with 
cough onset after swallowing and a failure to create negative 
pressure in the gastrointestinal decompression tube. 
Some patients can cough out digestive fluid, food residue, 
intraoperative anastomotic nail, and thoracogastric sutures 
through the mouth.

In this study, the method of PEAF diagnosis was mainly 
fiberoptic bronchoscopy, which can visually check the size 
and position of TBFs, and observe whether there is any 
infiltration of digestive juice; followed by gastroscopy, 
and esophagus swallow meglumine contrast and chest 
CT examination was also needed. Both bronchoscopy 
and gastroscopy can be considered at the same time (once 
tolerable by the patient) to determine whether there is 
gastrointestinal fistula and the size of fistula, and whether 

the fistulas are at the same level, and are connected. This 
would determine the type of PEAF which is the most 
important step in developing individualized management. 

For patients with Union type I PEAF, bronchoscopy and 
chest CT examination are more important. For patients 
with suspected digestive tract fistula, esophageal barium 
swallowing is not recommended because the barium agent 
may enter the fistula cavity and cannot be absorbed, which 
would aggravate the airway infection; we recommend the 
use of diatrizoate meglumine for esophagography. The 
process of contrast agent entering the alimentary canal 
fistula and trachea fistula can be intuitively observed by 
esophagography swallowing diatrizoate meglumine, but 
there may be missed diagnosis. Chest CT examination can 
help to determine the severity of pneumonia as well as the 
presence of pneumothorax and chest cavity abscess, which 
provides a basis for determining the optimal management 
plan. 

Treatment of PEAF patients

Patients with type I PEAF should be fasted temporarily 
when it is not clear whether the digestive tract fistula is 
combined. After confirming the absence of digestive tract 
fistula, it can be decided whether to resume oral diet based 
on the patient’s condition. If mediastinal or pulmonary 
infections exist, adequate drainage and antibiotics are the 
mainstay of therapy. For patients in this study cohort, the 
necessity of surgical treatment and stent implantation was 
evaluated after the infection was controlled. 

Furthermore, once diagnosed, all type II patients should 
be strictly fasted and receive continuous gastrointestinal 
decompression. Antacids and antibiotics should also be 
administered, and jejunal nutrition tubes should be placed 
through the nose or the abdomen to support enteral 
nutrition. Sputum samples obtained during fiberoptic 
bronchoscopy were usually needed. In some patients, a 
fistula drainage tube was placed through the endoscope, and 
an external negative pressure device was used for continuous 
drainage. In this study, the surgical procedures were mainly 
for simple fistula repair and muscle flap transfer to repair 
the fistula, whereas endoscopic treatment included airway 
and esophageal stent implantations.

Statistical methods

Statistical analysis was performed using Statistical Product 
and Service Solutions (SPSS) 22.0 software (International 
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Business  Machines Corporat ion,  IBM, America) . 
Continuous variables were presented as mean ± standard 
deviation. Categorical variables were presented as numbers 
and percentages. Statistical significance was set at P<0.05 
(two-sided). Survival times were analyzed with the Kaplan-
Meier method.

Results

From January 2010 and December 2020, 85 patients 

(including eight females and 77 males) experienced 
PEAF, from a total of 26,608 patients who underwent 
esophagectomy at the seven centers. Thus, the incidence 
of PEAF was approximately 3.2%, while the incidence 
of Union type I and type II was 0.06% and 0.26%, 
respectively. Sixteen patients were diagnosed with type I, 
among which five (31.3%) patients were diagnosed with 
type Ia and 11 (68.7%) patients were diagnosed with type 
Ib. The other 69 patients were diagnosed with type II, 
among which 31 (44.9%) patients were diagnosed with type 
IIa and 38 (55.1%) patients were diagnosed with type IIb.

The characteristics of the patients including previous 
therapy, esophagectomy surgical procedure, reconstruction 
approach, replacement organ, and numbers of each type are 
shown in Table 1. The average age of the PEAF patients was 
61.1±8.5 years (ranging from 43 to 82 years). The median 
diagnostic time of PEAF (postoperative day) was 13 days 
(ranging from 1 to 90 days). 

The management and the situation of the patients at 
discharge are shown in Table 2. All type Ia patients received 
conservative treatment. Among the 85 patients, the 
numbers of healings, non-healings, and deaths at discharge 
were 45 (52.9%), 20 (23.5%), and 20 (23.5%), respectively. 
Both surgical management and conservative treatment 
had healing rates of 50% at discharge, while the mortality 
rates at discharge were 37.5% and 26.9%, respectively. 
For patients who received stent implantation, the healing 
and mortality rates at discharge were 60% and 12%, 
respectively. 

The healing rates of type I and type II patients at 
discharge were 62.5% and 50.7%, respectively, and the 
mortality rates at discharge were 37.5% and 20.3%, 
respectively. For type I patients, the healing and mortality 
rates of the surgical group at discharge were 33.3% and 
66.7%, respectively, while those of the conservative 
treatment group were 55.6% and 44.4%, respectively. 
All type I patients who received stent implantation were 
cured at discharge. For type II patients, the healing 
and mortality rates at discharge were 60% and 20% in 
surgical management group, 52.5% and 14.3% in the 
stent implantation group, and 48.8% and 23.3% in the 
conversation treatment group, respectively. 

Of the 69 patients with type II, there were 56 (81.2%) 
patients with L1 and 13 (18.8%) patients with L2. The 
healing rates of type L1 and type L2 at discharge were 
55.4% and 30.8%, and the mortality rates at discharge were 
17.9% and 30.8%, respectively.

We divided the 52 patients who received conservative 

Table 1 Basic characteristics of the PEAF patients

Characteristics Number

Sex (all) 85

Male/female 77/8

Age (average, years) 61.1±8.5

Previous therapy 12

Chemotherapy 9

Chemo-radiotherapy 3

Surgical procedure

Sweet 11

Ivor Lewis 15

McKeown 59

Approach of reconstruction

Posterior sternal approach 17

Posterior mediastinal pathway 68

Replacement organ

Stomach 84

Colon 1

Types of fistulas

Type I 16

Type I a 5

Type I b 11

Type II 69

Type IIa L1 25

Type IIa L2 6

Type IIb L1 31

Type IIb L2 7

Median diagnostic time (POD) 13

PEAF, post-esophagectomy airway fistula; POD, postoperative day.
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Table 2 The managements and situations of PEAF patients at discharge

Managements and effects Patients
Situation of patients at discharge, n (%)

Healing Non-healing Dead

All patients 85 45 (52.9) 20 (23.5) 20 (23.5)

Surgical management 8 4 (50.0) 1 (12.5) 3 (37.5)

Stent implantation 25 15 (60.0) 7 (28.0) 3 (12.0)

Conservative treatment 52 26 (50.0) 12 (23.1) 14 (26.9)

ICTG 14 9 (64.3) 4 (28.6) 1 (7.1)

NICTG 38 17 (44.7) 8 (21.1) 13 (34.2)

Type I 16 10 (62.5) – 6 (37.5)

Surgical management 3 1 (33.3) – 2 (66.7)

Stent placement 4 4 (100.0) – –

Conservative treatment 9 5 (55.6) – 4 (44.4)

Type Ia 5 4 (80.0) – 1 (20.0)

Conservative treatment 5 4 (80.0) – 1 (20.0)

Type Ib 11 6 (54.5) – 5 (45.5)

Surgical management 3 1 (33.3) – 2 (66.7)

Stent placement 4 4 (100.0) – –

Conservative treatment 4 1 (25.0) – 3 (75.0)

Type II 69 35 (50.7) 20 (29.0) 14 (20.3)

Surgical management 5 3 (60.0) 1 (20.0) 1 (20.0)

Stent placement 21 11 (52.5) 7 (33.3) 3 (14.3)

Conservative treatment 43 21 (48.8) 12 (27.9) 10 (23.3)

ICTG 13 8 (61.5) 4 (30.8) 1 (7.7)

NICTG 30 13 (43.3) 8 (26.7) 9 (30.0)

Type IIa L1 25 14 (56.0) 6 (24.0) 5 (20.0)

Surgical management 1 1 (100.0) – –

Stent placement 8 5 (62.5) 2 (25.0) 1 (12.5)

Conservative treatment 16 8 (50.0) 4 (25.0) 4 (25.0)

Type IIa L2 6 1 (16.7) 3 (50.0) 2 (33.3)

Surgical management 1 – 1 (100.0) –

Stent placement 1 – – 1 (100.0)

Conservative treatment 4 1 (25.0) 2 (50.0) 1 (25.0)

Type IIb L1 31 17 (54.8) 9 (29.0) 5 (16.1)

Surgical management 3 2 (66.7) – 1 (33.3)

Stent placement 11 5 (45.5) 5 (45.5) 1 (9.1)

Conservative treatment 17 10 (58.8) 4 (23.5) 3 (17.6)

Type IIb L2 7 3 (42.9) 2 (28.6) 2 (28.6)

Stent placement 1 1 (100.0) – –

Conservative treatment 6 2 (33.3) 2 (33.3) 2 (33.3)

PEAF, post-esophagectomy airway fistula; ICTG, interventional conservative treatment group; NICTG, non-interventional conservative 
treatment group.
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treatment into two groups: an interventional conservative 
treatment group (ICTG) which the fistula was closed 
during endoscopy or a fistula drainage tube was placed 
and a non-intervertional conservative treatment group 
(NICTG) with no endoscopy therapy or fistula drainage 
tube placement. There were 14 patients in the ICTG and 
38 patients in NICTG; the healing rates at discharge of 
the two groups were 64.3% and 44.7%, while the mortality 
rates at discharge were 7.1% and 34.2%, respectively. 

Follow-up

The longest follow-up time was 122.1 months and the 
average follow-up time was 19.6 months (ranging from 0 to 
122.1 months). The 1-month survival rate for all patients 
was 82.4%, and the 2-month, 3-month, 6-month, 9-month, 
1-year, 3-year, and 5-year survival rates were 80.0%, 74.1%, 
60.7%, 55.6%, 53.1%, 29.0%, and 21.1%, respectively 
(Figure 2).

The longest follow-up time among types I and II patients 
was 49.2 and 122.1 months, respectively. The 1-month, 
3-month, 6-month, 9-month, 1-year, 3-year, and 5-year 
survival rates of type I patients were 62.5%, 62.5%, 62.5%, 
62.5%, 62.5%, 19.5%, and 0%, respectively, while the 
equivalent rates in type II patients were 87.0%, 76.8%, 
60.2%, 54.0%, 50.9%, 31.0%, and 22.2%, respectively 
(Figure 3). However, there was no significant difference 
between the two groups [χ2=0.877; P=0.349, log-rank 
(Mantel-Cox) test] (Figure 3).

The longest follow-up time among types II L1 and II 
L2 was 122.1 and 40.2 months, respectively. The 1-month, 
3-month, 6-month, 9-month, 1-year, 3-year, and 5-year 
survival rates in type II L1 patients were 87.5%, 80.4%, 
65.4%, 59.6%, 55.8%, 34.3%, and 24.3%, respectively, 
while the equivalent rates in type II L2 patients were 84.6%, 
61.5%, 38.5%, 30.8%, 30.8%, 15.4%, and 0%, respectively. 
The overall survival of type II L2 patients was shorter than 
that of type II L1 patients [χ2=3.276; P=0.070, log-rank 
(Mantel-Cox) test] (Figure 4). 

Discussion

To our knowledge, this is the first time that PEAF has been 
divided into two types based on the anatomic characteristics 
of fistulas. Type I patients had simple respiratory fistula 
without digestive fistula, including tracheal fistula and 
main bronchial fistula, whereas type II patients had TBF 
combined with digestive tract fistula. We also further 

Figure 2 Survival curves of PEAF patients. PEAF, post-
esophagectomy airway fistula.
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Figure 3 Survival curves of Union type I and type II patients 
(P=0.349).
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divided the two types of patients into subtypes based on 
whether the tracheal fistula was located in the trachea or 
the main bronchus, and whether the digestive tract and 
respiratory fistulas were at the same horizontal plane: Ia, Ib, 
IIa L1, IIa L2, IIb L1, and IIb L2. Wang et al. (3) classified 
airway-gastric fistulas into two types: type I patients have 
a fistula orifice in the digestive tract higher than in the 
airway, while type II patients have a the fistula orifices in 
digestive tract and the airway are in the same horizontal 
plane. In their study, the incidence of aerodigestive fistula 
was 0.4 percent which is closer to what we reported in our 
study. There was significant difference in mortality between 
both groups with type I and II reported mortality of 16.7% 
versus 64.3% respectively (P=0.014).

The incidence of type I PEAF has rarely been reported 
in the literature. In our study, there were 16 cases of type I 
PEAF, with an incidence of approximately 0.06%, among 
which five (31.3%) patients were diagnosed with type Ia 
and 11 (68.7%) patients were diagnosed with type Ib. This 
indicates that type Ib was common in type I. We believe 
that the reasons for this are as follows: (I) sweeping the 
subcarinal lymph nodes during esophagectomy may cause 
thermal damage to the main bronchus; and (II) esophageal 
squamous cell carcinoma is mostly located in the middle 
third of the esophagus; locally advanced esophageal mid-
thoracic cancer usually has multiple adhesions to the main 
bronchus, which is the most difficult part of surgery as 
freeing the tumor may damage the main bronchus.

According to previous reports, the incidence of type II 
PEAF ranges from 0.3% to 1.5% (5,15,16); in this study, 
the incidence was approximately 0.26%. Type II PEAF was 
often secondary to anastomotic fistula or thoracic avascular 
necrosis after esophagectomy (3). We found that among 
the 69 patients, there were 31 (44.9%) patients with type 
IIa and 38 (55.1%) patients with IIb, and there was no 
difference in proportions of type IIa and IIb. Type II L1 
was common in type II; there were 56 (81.2%) patients with 
type II L1 and 13 (18.8%) patients with type II L2, which 
indicated that most patients with type II PEAF had both 
fistulas located on the same horizontal plane. 

Among the 16 patients with type I, three patients 
received surgical management, four patients were treated 
with airway stent implantation, while the other nine 
patients received conservative treatment. All type I patients 
treated with stent implantation were healed at discharge, 
which indicates that tracheal stent placement may have the 
potential to improve efficacy for type I patients, compared 

with surgical management and conservative treatment. 
However, more data is needed to support this hypothesis.

As previously reported, surgical management plays an 
important role in the treatment of type II PEAF patients, 
which can effectively restore normal nutrition and reduce 
airway aspiration with a very low risk of recurrence. Surgical 
management is relatively successful, and includes esophageal 
exclusion and fistula repaired with a strap muscle (8),  
intercostal muscle (5,17), latissimus dorsi myocutaneous 
flap (18,19), pedicled pericardial flap (15), pectoralis major 
muscle flap (20), and omental and pleural patch (5), as well 
as reconstruction by the interposition of colon (5) and 
jejunum (21). 

However, many PEAF patients are generally in a poor 
condition after esophagectomy and cannot tolerate surgical 
management (11). For these patients, other treatments need 
to be considered. In recent years, with the development 
of stent implantation, tracheal and esophageal stents have 
been increasingly used in clinical practice, which can 
effectively and quickly seal the fistula and rapidly control 
inflammation. Through stent implantation, some patients 
can achieve healing or sealing of the fistula, the oral diet 
can be restored, and the quality of life is significantly 
improved. Therefore, for patients with aero-digestive fistula 
who are not suitable for surgery or have high postoperative 
risk, stent implantation therapy maybe a suitable palliative 
treatment and in some patients, can be the definitive and 
curative therapy (12,22,23). Huang et al. (13) reported 
retrievable covered metallic segmented Y airway stent in six 
Union type II patients, and the fistulas were all cured after 
stent removal. Coincidentally, Han et al. (24) also reported 
that individualized airway-covered stent implantation 
therapy may be a suitable palliative treatment. Sun et al.’s 
2008 study (25) concluded that stenting of a gastric tube 
was not a suitable option, owing to poor fixation of the 
stent and the high risk of migration of the gastric stent. 
However, Okamoto et al. (9) performed esophageal stent 
placement in three cases of gastrointestinal-airway fistula 
after esophagectomy. All patients were successfully managed 
and the stents were removed after endoscopic confirmation 
of fistula closure on days 8, 23, and 71. Only one patient 
with a long-term indwelling stent developed a manageable 
secondary gastrobronchial fistula as a procedure-related 
complication. Also, esophageal stent placement was shown 
to be a less-invasive and effective therapeutic modality for 
the treatment of RDF.

For type II patients, the healing and mortality rates 
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at discharge in the three treatment groups showed no 
significant differences, which indicated that for type II 
patients, all the three treatment methods could be applied. 
However, we found that the healing rate of type II L1 was 
higher than that of type II L2 (55.4% vs. 30.8%), while type 
II L1 had a lower mortality rate at discharge (17.9% vs. 
30.8%). Through the survival curves shown in Figure 4, we 
can also see that the long-term survival rates of patients with 
type II L1 were higher than those of type L2. We believe 
that the reason for this may be that the two fistulas of type II 
L1 patients were connected, and the path of digestive juice 
passing through the mediastinum was relatively short. Some 
digestive juice can be coughed up through the trachea, 
which may reduce the pollution of the mediastinum. 
However, the digestive juice of type II L2 patients corroded 
the mediastinum and trachea through a longer path, which 
is difficult to drain in the mediastinum. This may lead to 
more serious and uncontrollable mediastinal inflammation, 
resulting in a poor treatment effect for patients.

In addition, in recent years, there have been reports of 
successful endoscopic embolization of refractory esophageal 
bronchiolar fistula after esophagectomy with silica gel. Patients 
receiving this treatment reportedly returned to an oral diet 
and were discharged 2 weeks later, without fistula recurrence 
in the following 3 years (26). At the same time, another study 
has shown that endoscopy provides a minimally invasive and 
safe option for the intervention of esophagobronchial fistula, 
which may improve the quality of life of patients despite the 
overall clinical success and survival rates (27). 

In this study, we divided the 52 patients who received 
conservative treatment into the ICTG and NICTG. The 
healing rate at discharge of the ICTG was higher than that 
of the NICTG, while the mortality rate was lower in the 
ICTG (7.1% vs. 34.2%). Therefore, we believe that even if 
conservative treatment is adopted, various methods should 
be actively adopted to reduce digestive juice damage to 
the respiratory tract, including the placement of a fistula 
drainage tube under the endoscope and fistula closure under 
endoscopy, which can effectively improve the healing rates 
and reduce the mortality rates in these groups of patients.

All patients in this study were followed up in this study. 
The 1-, 3- and 5-year survival rates were 53.1%, 29.0%, 
and 21.1%, respectively (Figure 2), which was significantly 
lower than that reported in the literature (82.6%, 61.6%, and 
52.9% for resectable esophageal cancer, respectively) (28).  
We also constructed survival curves of type I and type II 

patients, and found that there was no significant statistical 
difference between the two groups. This indicated that both 
type I and type II PEAF will seriously reduce the survival of 
patients after esophageal cancer surgery.

This study has some limitations that should be noted. 
Firstly, this is a retrospective study that covered a period 
of 11 years, where the treatment approaches evolved 
progressively and often mirrored methods reported in the 
literature. Secondary, due to the low incidence of PEAF, 
the total number of cases was only 85 cases, and therefore, 
we did not perform further stratification according to 
the patients’ characteristics. Thirdly, we did not re-
type according to the time sequence of tracheal fistula or 
gastrointestinal fistula, because we found that most type II 
patients had the gastrointestinal fistula appear first, followed 
by the airway fistula. Fourthly, we found that Kaplan-
Meier analysis was not adequate for the data, and we also 
performed univariate and multivariate analysis between the 
subgroups, including sex, age, previous therapy, surgical 
procedure, approach of reconstruction, replacement organ, 
types of fistulas and median diagnostic time, etc. However, 
due to the number of cases in each subgroup was still 
relatively small, the bias caused by the small sample size 
was large, it was difficult for us to reasonably explain the 
analysis results. Therefore, we did not list the univariate 
and multivariate analysis tables between each subgroup in 
the paper. We hope to conduct univariate and multivariate 
analysis by collecting more data.

In conclusion, PEAF is an infrequent and life-threatening 
complication after esophagectomy, with a low cure rate and 
an extremely high mortality rate. Patients with different 
types of PEAF often have different inducements. For type I 
patients, stent implantation is expected to improve survival 
and reduce mortality. Meanwhile, for type II patients, the 
effects of conservative, endoscopic including stenting and 
surgical treatment were equivalent; each treatment option 
has its own advantages and supplements other treatments. 
Prospective studies comparing outcomes between treatment 
modalities is warranted but are challenging to conduct due 
to the rarity of this condition. If the fistula does not close 
after 4–6 weeks of conservative treatment, other treatments 
should be considered (5). At the same time, conservative 
treatment and stent implantation can become a bridge 
for surgical management, and therefore, it is necessary to 
formulate an individualized diagnosis and treatment plan 
according to the patient’s condition (Figure 5). 
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