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Background: Malignant esophageal stent esophagorespiratory fistula (ERF) is an abnormal communication
between esophagus and airway among advanced tumor patients with indwelling esophageal stent, which is
devastating and life-threatening. This study aims to provide a new feasible treatment scheme for malignant
esophageal stent ERF and report its potential advantage compared with double stenting, which was
recommended by European Society of Gastrointestinal Endoscopy Guideline.

Methods: We retrospectively analyzed the medical data of malignant esophageal stent ERF patients
between January 2018 to May 2023 at the First Affiliated Hospital of Guangzhou Medical University and
divided them into two groups. Group 1 consisted of patients treated with rigid bronchoscopy to remove
the esophageal stent and implant Y silicone trachea stent, while group 2 consisted of patients treated
with additional airway stenting without removing the esophageal stent. Demographic parameters, disease
diagnoses and treatment, radiological findings before and after the intervention, and complications caused
by the stents were obtained and analyzed with chi-squared, Mann-Whitney U, independent-samples #-tests,
Kaplan-Meier methods, and log-rank test.

Results: Ten patients (seven patients in group 1 and three in group 2) were included. No procedure
complications occurred in both groups. The mean Karnofsky Performance Score after the procedure
significantly improved compared to the pre-procedure (57.14 vs. 77.14, P=0.001) in group 1, while decreased
in group 2 (50 vs. 40, P=0.026). The control of pneumonia in group 1 patients is better than that in group 2.
There was significant improvement in the degree of dysphagia after the procedure (3.86 vs. 2.43, P=0.002) in
group 1, while no improvement was found in group 2 (4.00 vs. 3.33, P=0.423). The mean survival of group
1 was significantly longer group 2 (381.00 ws. 80.33 days, P<0.001, log-rank test). No patient needed stent
repositioning due to migration in both groups. Cause of death in the group 1 included disease progression,
novel coronavirus pneumonia, massive hemoptysis, and respiratory insufficiency, while group 2 included
severe pneumonia and disease progression. No death was directly attributed to the procedure in both groups.
Conclusions: Removing the esophageal stent and implanting Y silicone trachea stent through a rigid

bronchoscopy is a safe and feasible treatment for malignant esophageal stent ERF. This procedure can
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effectively seal the fistula, prevent from recurrent aspiration pneumonia, improve the quality of life, and

prolong the survival time.
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Introduction

Malignant dysphagia and esophagorespiratory fistula (ERF)
are common symptoms of esophageal cancer and invasion
of esophagus and trachea by other primary tumors, such
as lung cancer and gastric cancer (1). Malignant ERF is an
abnormal communication between esophagus and airway,
which is devastating and life-threatening (1). Esophageal
stenting is an effective way to palliate malignant dysphagia
and seal malignant ERF (1). However, with the increase of
the stenting duration and the impact of radiation therapy
and chemotherapy, the likelihood of malignant esophageal
stent ERF increases (2-5). Malignant esophageal stent ERF
is defined as patients who develop ERF after esophageal
stent placement (2).

The management of malignant esophageal stent ERF

Highlight box

Key findings

* Removing the esophageal stent and implanting Y silicone trachea
stent through a rigid bronchoscopy is a safe and feasible treatment
for malignant esophageal stent esophagorespiratory fistula (ERF).
This procedure can effectively seal the fistula, prevent from
recurrent aspiration pneumonia, improve the quality of life, and

prolong the survival time.

What is known and what is new?

* Additional esophageal and/or tracheal stents was considered as a
treatment option for malignant esophageal stent ERF. However,
additional stents may exert increased pressure on the affected
tissue, potentially leading to the enlargement of the fistula.

* This study provided a new feasible treatment scheme for malignant
esophageal stent ERFE.

What is the implication, and what should change now?

* Removing the esophageal stent and implanting Y silicone trachea
stent through a rigid bronchoscopy is a safe and feasible treatment
for malignant esophageal stent ERE.

© Journal of Thoracic Disease. All rights reserved.

is urgent and challenging. These patients generally have
advanced tumor stage, poor physical health, and may not
withstand surgery (6). Without appropriate treatment,
these patients are likely to die from lung infection resulting
from chronic aspiration through fistula (6). Currently,
endoscopic treatment is regarded as the preferred option
for the management of malignant esophageal stent ERF (6).
However, the reported endoscopic treatment methods for
malignant esophageal stent ERF are basically based on the
treatment for ERF, such as additional esophageal and/or
tracheal stents, which may increase pressure on the affected
tissue, ultimately creating a larger fistula (2,7-9).

In fact, the endoscopic treatment for ERF and malignant
esophageal stent ERF should be quite different. Esophageal
stent was a useful tool for sealing fistulas in ERF treatment,
but for malignant esophageal stent ERF treatment, they are
a risk factor for fistula deterioration and stumbling block to
further endoscopic treatment and ideal therapeutic effect.

In this study, we provided a new feasible treatment
scheme for malignant esophageal stent ERF, with a rigid
bronchoscopy to remove the indwelling esophageal stent
and implant a Y silicone trachea stent. Besides, we compare
our treatment scheme with double stent treatment to prove
the feasibility and advantage. We present this article in
accordance with the STROBE reporting checklist (available
at https://jtd.amegroups.com/article/view/10.21037/jtd-23-
1298/rc).

Methods
Patients

We retrospectively analyzed the medical data of malignant
esophageal stent ERF between January 2018 to May 2023
at the First Affiliated Hospital of Guangzhou Medical
University. Based on different treatment procedure, these
patients were divided into two groups. Group 1 consisted
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Figure 1 Computed tomography of patient 5 before and after
the procedure. (A) Communication of trachea and esophagus
with indwelling esophageal stent (black arrow); (B) 7 days after
the procedure (black arrow points to the Y silicone stent); (C)
20 months after the procedure (black arrow points to the Y silicone
stent).

of patients treated with rigid bronchoscopy to remove the
esophageal stent and implant Y silicone trachea stent, while
group 2 was patients treated with additional airway stenting
without removing the esophageal stent. All patients gave
their informed consent following detailed explanation of
the risks of the procedure and the possible therapeutic
alternatives. Demographic parameters, disease diagnoses,
treatment details, pre- and post-procedure complications,
radiological and bronchoscopy findings were obtained from
patient files.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) (10). The
study was approved by the Ethics Committee of the First
Affiliated Hospital of Guangzhou Medical University
(approval No. 202050). Individual consent for this
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retrospective analysis was waived.

Endoscopic procedure

Prior to the endoscopic procedure, a comprehensive
evaluation was conducted on all patients, including laboratory
tests, radiological examinations, and bronchoscopy findings.
Both flexible bronchoscopy and computed tomography (CT)
scans were utilized to assess airway anatomy and formulate
an appropriate treatment plan (Figures 1,2). Treatment
strategies were decided by multidisciplinary team, including
the respiratory intervention department, gastrointestinal
endoscopy department, imaging department, and digestive
surgery department. The inclusion criteria were as follows: (I)
continuous indwelling esophageal self-expanding metal stent
(SEMYS); (II) trachea, carina, or left/right main bronchial
fistula; (IIT) with or without trachea, main bronchial stenosis.
The exclusion criteria were as follows: (I) rigid bronchoscopy
cannot be inserted in airway (e.g., abnormal anatomy of the
airway); (II) general anesthesia cannot be tolerated.

During the surgical procedure, the patient was positioned
in a supine posture. Continuous monitoring of vital signs,
including blood pressure, heart rate, electrocardiogram,
and oxygen saturation, was conducted. After administering
general anesthesia with mask oxygen inhalation, tracheal
intubation with an endotracheal tube size less than 7.0
was performed using a video laryngoscope and a tracheal
catheter. We used endotracheal tube size less than 7.0 to
ensure sufficient space for the rigid bronchoscope to enter
the esophagus. Once proper placement of the tracheal
tube was confirmed, mechanical ventilation was initiated
using an anesthesia machine for all patients. After that, we
inserted the rigid bronchoscopy into the esophagus with
necessary balloon expansion and thermal ablation to remove
the esophageal metal stent (Video 1). The incarcerated
esophageal stent was folded and rotated by rigid forceps
for removing (Video 2). Once the esophageal stent was
removed, we removed the trachea intubation and inserted
the rigid bronchoscope in the trachea with ventilation
maintained via the side port of the rigid bronchoscope.
Then, the Y silicone stent was deployed and positioned in
the airway to fully cover the fistula (Video 3). The edge of
the stent extended at least 15 mm beyond the fistula edge.
If the fistula was too large to be covered or the edge of the
Y silicone stent can only barely cover the edge of the fistula,
we would combine it with a covered SEMS (Video 4). Once
finishing the procedure, bronchoscopy was conducted to
assess the position and patency of the stent as well as the
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Figure 2 Bronchoscopy images of patient 5 before and after the procedure. (A) Esophageal stent (white arrow) involved carina causing
significant compromise of the air lumen; (B) image of fistula (white arrow) from the esophagus side; (C) combination of Y silicone stent (black

arrow) and SEMS (white arrow); (D) proximal edge of Y silicone stent (white arrow). SEMS, self-expanding metal stent.

Video 1 Thermal ablation before removing the esophageal metal Video 2 Removing the esophageal metal stent.
stent.
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Video 3 Placing the Y silicone stent.

Video 4 Bronchoscope of patient 5 19 months after the procedure.

Video 5 Using methylene blue to examine the stent sealing effect
on the fistula.

integrity of the fistula seal. CT scan was conducted after
the patient resuscitated and stabilized. The duration of the

operation, from the initial of mask oxygen inhalation to the

© Journal of Thoracic Disease. All rights reserved.
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stent placement was recorded.

Postoperative management

Patients can try eating or drinking 6 hours after anesthesia
of the procedure. We suggest patients drink water first to
check for irritating cough. If not, they can eat according
to their own condition and comfort level, gradually
transitioning to a semi-liquid and normal diet. If the patient
suffers from severe irritating cough after the procedure,
a CT scan and bronchoscopy will be arranged. If no
abnormalities are seen on the CT scan and bronchoscopy,
we will inject methylene blue into the esophagus to check
for blue secretion overflowing at the fistula opening, inside
the stent, the edges of the stent (Video 5). However, even
if the fistula was greatly sealed and the patients have no
irritating coughing during swallowing, we recommend
them to undergo percutaneous endoscopic gastrostomy
or jejunostomy to set up the way of enteral nutrition, to
reduce the stimulation of food on the esophageal fistula
during repeated swallowing and reduce the risk of further
enlargement of the fistula. If the patients have a short-
expected survival time, the final choice of eating way is up to
the patient, to improve the end-of-life quality for patients.

Follow-up

All patients were followed up from the day they underwent
the procedure. The follow-up time, as well as the survival
time was defined as days from the procedure to death.
Patients were followed up by bronchoscopy to evaluate the
position and patency of the stent as well as the integrity
of the fistula seal. Any symptoms associated with the
procedure, such as expectoration difficulty, retrosternal
pain, coughing, and shortness of breath, were recorded.
Complications associated with stent implantation, such
as migration, granulation, sputum retention, fistula
enlargement, and new fistula occurrence were recorded.
If granulation hyperplasia causes less than 50% lumen
narrowing and have no related symptoms, we observe
without intervention. Only if it exceeds 50% and has
obvious symptoms, we perform interventional treatment.
Sputum retention after tracheal stenting was managed
using anti-infective drugs, atomization, or suction under
bronchoscope. If the stent is displaced or cannot effectively
cover an enlarged or new fistula, we will adjust or replace
it. Chest radiographs or CT scan were used to assess the
stent location and to identify any potential complications,
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including pneumomediastinum, pneumothorax, and
pneumonia. Quality of life was assessed by Karnofsky
Performance Score (KPS) before and 30 days after
stenting (11). Patients’ dysphagia score was measured using
Mellow-Pinkas scoring system, as follows: 0 = no dysphagia;
1 = dysphagia to normal solid food; 2 = dysphagia to soft
solid food; 3 = dysphagia also with liquids; 4 = inability to

swallow saliva (12).

Statistical analysis

All statistical analyses were performed using R (version
4.3.1). Comparisons between two independent groups
were made using chi-squared, Mann-Whitney U and
independent-samples #-tests as appropriate. Differences of
P<0.05 were considered statistically significant. Probabilities
of surviving were calculated using the Kaplan-Meier
estimator.

Results
Patient characteristics

Ten patients with malignant esophageal stent ERF were
included and divided into two groups. Group 1 consisted
of seven patients treated with rigid bronchoscopy to
remove the esophageal stent and implant Y silicone trachea
stent, while group 2 consisted of three patients treated
with additional airway stenting without removing the
esophageal stent (7able 1). The mean age of patients was
58.30£9.78 years. All patients included were male. Seven
patients had esophagus cancer, one patient had gastric
cancer, and two patients had lung cancer. The details of
the fistula, including the location, the size, and the cause
of the fistula are shown in Table 1. Four patients were
implanted with esophageal stent for esophageal stenosis,
four patients were for esophageal fistula, one patient was for
ERF, and one for esophagomediastinal fistula. There was no
significant difference in the indwelling time of esophageal
stent between group 1 and group 2 (Mann-Whitney U test,
P=0.425). The summary of the clinical characteristics for
the ten enrolled patients and their detailed previous tumor-
specific therapies are presented in Table 1.

Clinical outcomes

All indwelling esophageal stents in group 1 were removed
successfully with a Y silicone stent implanted in the trachea.

© Journal of Thoracic Disease. All rights reserved.
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All stents were successfully implanted in the airway in
group 2. The detailed characteristics of the procedure are
shown in Table 2. One patient had 16 mm x 13 mm x 13
mm silicon stents, and six patients had 18 mm x 14 mm x
14 mm silicon stents. The range affected by the fistulas and
airway stenosis of patients 3 and 5 were too extensive to
be covered by a Y silicone stent alone. Segmented silicone
stent or/and SEMS were used to combine with the Y
silicone stent (Figure 2C). The mean operation duration
was 86.57+3.87 minutes in group 1 and 37.67+2.52 minutes
in group 2. There was no significant difference between
the operation time for fistula caused by tumor invasion and
external compression (88.33 vs. 85.25 minutes, P=0.39)
(Figure S1). No procedure complications occurred. Only
minor hemorrhage occurred during esophageal stent
removal, and the bleeding ceased spontaneously. The result
of bronchoscopy and CT after the procedure showed that
the fistulas were completely sealed (Figures 1,2, Video 4).

Follow-up and complications

The follow-up outcomes of patients are shown in Table 3.
The mean discharged time in group 1 (5.14+3.63 days) was
shorter than group 2 (10.67+1.15 days) after the procedure
(P=0.018). The mean KPS after the procedure significantly
improved compared to the pre-procedure (57.14 vs. 77.14,
P=0.001) in group 1, while decreased in group 2 (50 vs.
40, P=0.026). No patient needed stent repositioning due
to migration in both groups. Patients 3 and 4 complained
of retrosternal pain after the procedure. To alleviate the
pain, we replaced the Y silicone stent with a smaller size
of 16 mm x 13 mm x 13 mm, which resulted in relief of
the retrosternal pain. Three patients in group 1 received
an additional SEMS during the follow up due to stenosis
caused by tumor progression (patient 6) or granulation
outside the edge of the Y silicone stent (patients 1 and
7). Four of 7 patients showed sputum retention in group
1, which was aspirated under bronchoscopy. The control
of pneumonia in group 1 patients is better than that in
group 2. All patients in group 1 showed improvement
in pneumonia after the procedure (Figure 3). There was
significant improvement in the degree of dysphagia after
the procedure (3.86 vs. 2.43, P=0.002) in group 1, while no
improvement was found in group 2 (4.00 vs. 3.33, P=0.423).
The mean survival of group 1 was significantly longer
than that of group 2 (381.00 vs. 80.33 days, P<0.001, log-
rank test; Figure 4). Cause of death in the group 1 included
disease progression, novel coronavirus pneumonia, massive

7 Thorac Dis 2024;16(2):948-959 | https://dx.doi.org/10.21037/jtd-23-1298


https://cdn.amegroups.cn/static/public/JTD-23-1298-Supplementary.pdf

Wang et al. Esophageal stent ERF

954

"BLUOUIDIBD [[90 9bJe| ‘DD ‘ewoulosed |90 snowenbs ‘900G eiew ‘| "yipim x yibus| se pajuasaid si enisi) JO 9zIs 8y "walsAs (DDIN/DDNY)
|0J1UOD) JBOUBRY) [BUOIIBUISIU| JO} UOIUM/490UBD UO 991IWILIOY) UION UBOLBWY Y18 SYl U0 paseq passasse sem abels Jown| -1uals [eabeydoss ayl Buirowsal inoyum Buijusls
Aemuie [euonippe yum paleal; sjuaiied :g dnoldn fjusls eayoed] auodl|is A jueidwi pue jusls [eabeydose ayi anowas 0} Adoosoyouoiq pibu yum pajeal; sjuaied :| dnoin

juals |eabeydoss

pue ‘Adessyiolpe. uoissaidwod Jaoued
‘Adessylowsy) 19 e|nisy [esbeydos3 [euts1xg 0LxG  Bsyoel} Jamo] 00S  LNINYL [esbeydos3 Lv/N ok
snyouolq
o1eIpawIaluIl
jus)s |eabeydoss uoissaidwod ybu pue Jaoued
pue ‘Adessyiowsyd 0S e|njsy [esbeydosy [BUJOIXT  GXG ‘0gX0C  Bayde.} S|pPIN 00S OLINENEL Bun v./N 6
Adessyjowayo
‘Adesayyjoipel uoissaidwod snyouolq Jsoued
‘Jusys [esbeydos3 €8l sisoudys [eabeydosy [eutsix3 S1X0¢ urew Yo D0S  LNZNvLl [esbeydos3 8G/IN 8 c
Adessyjounuwiwi
pue ‘Adessyjowsyo BULIBD 8Y}
‘Adessyyoipel uojssaidwod aAOQe WO G pue J9oued
‘Jusls [eabeydosy ¥91  sisous}s [eabeydos3 [eusoIX3g 0LXGL  EayoeJ} 9|PpPIN D0S  LNINpL [esbeydosy  pg/IN A
Adeleyiounwiwii
pue ‘Adessyjowsyo GIXGL  shyouoiq urew
‘Adesayjoipe e|nisy  uoissaidwod ‘02%9| yo| ‘eayoeiy Jooued
uass |eabeydosy 181 [eunseipswobeydos] [eusa1xg ‘OLX0L 49mo| pue Jaddn 0990S  LNINpYL [|esbeydosy 1v/W 9
jus)s [eabeydose
pue ‘Adelayjowayo e|nisy  uoissaidwod BUEBD pUB Jooued
‘Adeisyioipey 29 Aojeadsaiobeydosy [eusa1xg GZx0Z  Bayoell JamoT] 097 9LWENYL BunT 67/ o]
jue)s [eabeydose
pue ‘Adelayjowayo uoiseAu| BaYOBI} JOMO| Jooued
‘AdeJsyiolpey 8/ sisousys [eebeydos3 Jownp 0€x81 pue 8|ppIA D0S OWLINEL [esBeydosy g9/ 14
Awoisounlsl pue
‘Adeisyy parabiel
‘Adessyrounwiwil
‘Adessyyoipe. snyououq
‘Adesaylowsyd uoIseAul urew ya| pue J9oued
‘Juals [eabeydosy 297 e|nisy [eabeydosy Jowin) ogxgl  eeyoes)eddn 00S  LINZNPL [eebeydos3 2./ [
Adeiayiowsyd pue snyououq
‘Awoyoauseb jejued uoissaldwoo 02x2L ulew Y| pue Jaoued
‘Juals [eabeydosy G6 e|nisy [eabeydosy [euta1x3 ‘0gXGl  Bayoel} Jamon - - oljsen #9/N Z
jua)s [eebeydoss
pue ‘Adessyjoipe. uoIseAul snyouolq urew Jaoued
‘Adesayjowsyn Gg sisoua)s [eabeydosy Jowin) 0LX0L U] pue euue) 290S  LINENPL [eebeydos3 GS/IN L L
Adeiay} ony1oads (shep) auin Bunueys [eebeydoss B|nisi (ww) (opis uJsened obels Jjowny  (s1eak)
-Jown} snoinald Butiempul juS3s 1o} uoneoipu| Jo @snen Ejnisi Jo 8zIS Aemre) einisy ol6ojoyied Jown| Arewnd obe/xeg wed  dnoi
’ [eabeydosy A : ’ jouoneoo] ’

syuaned Jo sonsLvdeIRYd duldseq T I[qe],

F Thorac Dis 2024;16(2):948-959 | https://dx.doi.org/10.21037/jtd-23-1298

© Journal of Thoracic Disease. All rights reserved.



Journal of Thoracic Disease, Vol 16, No 2 February 2024

Table 2 Characteristics of the procedure
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) ) Parameters of stent in Stent in Parameters and locations of stentin  Operation duration
Patient No. Stent in trachea .
trachea (mm) bronchus bronchus (mm) (minutes)

1 Y silicone stent 16x13x13/40x25x5* - - 92

2 Y silicone stent 18x14x14/50x45x15* - - 81

3 Y silicone stent, 18x14x14/50x20x15*, SEMS 14x40* (left main bronchus) 83

segmented silicone stent 20x40x18"

4 Y silicone stent 18x14x14/65x15x15* - - 90

5 Y silicone stent 18x14x14/50x35x15*  SEMS 14x40* (right main bronchus) 85

6 Y silicone stent 18x14x14/80x35x15* - - 87

7 Y silicone stent 18x14x14/75x20x15* - - 88

8 - - Y SEMS 14x10x10/50x10x10° (left main 40
bronchus, left upper lobar bronchus,
left inferior lobar bronchus)

9 SEMS 16x60* SEMS 10x307 (right intermediate bronchus) 35

10 SEMS 16x60* SEMS 10x40* (left main bronchus) 38

*, parameters of Y silicone stent are presented as diameter of tracheal body x left limb x right limb/length of tracheal body x left limb x
right limb; T, parameters of segmented silicone stent are presented as external diameter x length x internal diameter; ¥, parameters of
SEMS are presented as diameter x length; §, parameters of Y SEMS are presented as diameter of left main bronchus limb x left upper
lobar bronchus x left inferior lobar bronchus/length of left main bronchus limb x left upper lobar bronchus x left inferior lobar bronchus.

SEMS, self-expandable metal stent.

Table 3 Follow-up outcome of patients

Patient Degree of dysphagla KPS. before Stent-related Survival - .
before stenting/after  stenting/after . Tumor-specific therapy after stenting
number ) : complications (days)
stenting stenting
1 4/3 60/80 Granulation 318 Gastrostomy, SEMS placement and replacement,
chemotherapy, and radiotherapy
2 3/2 60/80 Retrosternal pain, 575 Chemotherapy, Y silicone stent replacement
sputum retention
3 4/3 60/80 NA 389 Chemotherapy, radiotherapy, immunotherapy, and
targeted therapy
4 4/3 50/70 Retrosternal pain 237 Gastrostomy, Y silicone stent replacement, radiotherapy,
and chemotherapy
5 4/3 60/80 Granulation, sputum 602 Jejunostomy, radiotherapy, and chemotherapy
retention
6 4/2 50/70 Sputum retention 154 SEMS placement, radiotherapy, and chemotherapy
7 a1 60/80 Granulation, sputum 392 Y silicone stent replacement, SEMS placement, laser
retention resection, balloon dilation, radiotherapy, chemotherapy,
and immunotherapy
8 4/4 50/20 Sputum retention 19 Jejunostomy
9 4/2 50/70 Fistula occurrence 147 Targeted therapy
10 4/4 50/30 Sputum retention 75 Chemotherapy, immunotherapy, and jejunostomy

KPS, Karnofsky Performance Status; SEMS, self-expandable metal stent; NA, not available.

© Journal of Thoracic Disease. All rights reserved.

7 Thorac Dis

2024;16(2):948-959 | https://dx.doi.org/10.21037/jtd-23-1298



956

Before After

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Patient 7

Patient 8

Patient 9

Patient 10

(R EVTY FYVEY PYRY FROTY e

oo voo oo oo il

Figure 3 The comparison of preoperative and postoperative
chest X-ray or CT images. NA, not available; CT, computed
tomography.
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Figure 4 Kaplan-Meier survival plots after the procedure. Group 1:
patients treated with rigid bronchoscopy to remove the esophageal
stent and implant Y silicone trachea stent; Group 2: patients
treated with additional airway stenting without removing the

esophageal stent.

hemoptysis, and respiratory insufficiency, while group 2
included severe pneumonia and disease progression. No
death was directly attributed to the procedure in both
groups.

Discussion

Malignant ERF is a serious and life-threatening event
which is common with esophageal cancer and other cancers
when invasion of esophagus and/or trachea occurs. Without
any therapy, the estimated life expectancy ranges from 1
to 7 weeks (6). These patients usually suffer from repeated
aspiration of food, distress due to coughing and shortness
of breath, recurrent pneumonia, and poor nutrition, which
significantly reduce the quality of life (6). Esophageal stents
are commonly used to palliate malignant dysphagia, fistula,
or ERF when invasion of esophagus and/or trachea occurs.
Prior publications showed that malignant esophageal stent
ERF occurs in approximately 9% of patients, which was
higher if the patients had undergone radiation therapy
(5,13,14). However, little is known about the treatment of
this severe complication at present.

The treatment of malignant esophageal stent ERF is
challenging. Curative resection of the affected tracheal-
bronchial and/or esophageal segments is inappropriate,
due to the advanced stage of cancer. Given that most
patients are in the terminal stage of their illness, palliative

F Thorac Dis 2024;16(2):948-959 | https://dx.doi.org/10.21037/jtd-23-1298
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Video 6 Bronchoscope of new fistula occurrence at the edge of

double stent in patient 9.

care becomes the primary treatment objective. Although
esophageal bypass procedures can be considered, they
are associated with high morbidity and mortality rates
and are not suitable as palliative options for advanced
cancer (6). The therapeutic goals in these cases are
to restore the patency of the trachea, bronchi, and/or
esophagus, prevent further material from entering the
lungs, and ensure adequate nutrition and fluid intake for the
patient.

Currently, endoscopic intervention has been considered
as the most effective method for palliation of malignant
ERF (6). There are several research reported on the
endoscopic treatment of malignant EREF, including airway
stents, esophageal stents, double stents, and autologous
tissue (15,16). European Society of Gastrointestinal
Endoscopy (ESGE) Guideline recommends the application
of double stenting (esophagus and airway) when fistula
occlusion is not achieved by esophageal or airway
prosthesis placement alone (17). Herth ez a/. reported
that the survival of airway stents group was significantly
lower than the esophageal stents group and double stent
group (15). However, whether the treatment for malignant
ERF is entirely suitable for malignant esophageal stent
ERF remains uncertain (8). Madan ez a/. reported a case
of malignant esophageal stent ERF, in which they used a
covered tracheal SEMS to seal the ERF through a rigid
bronchoscopy (7). This case demonstrated the feasibility
of double stenting in the treatment of malignant ERF with
indwelling esophageal stent, but the long-term benefit of
the patients is unknown.

In this study, we included three double stent patients
who placed airway stents without removing the indwelling
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esophageal stent. The results showed that this group of
patients had lower control of pneumonia and shorter
survival compared to those who placed Y silicone stents
with esophageal stents removed. The result told us that
treatment to malignant ERF and malignant esophageal
stent ERF should be different. There may be the following
reasons. For patients who develop ERF with indwelling
esophageal stents, the esophageal stents were no longer
effective tools to seal the fistula, but rather a triggering
factor for ERF. If not removed, it will continue to worsen
the occurrence of fistulas. Patient 9 is a typical example
(Figure S2, Video 6). When we place double stents, we hope
that the two stents can precisely seal the position of the
fistula while minimizing the antagonistic pressure on the
tissue outside the fistula. In this way, the two stents need
to be as parallel as possible to reduce angularity. However,
this is an idealized idea that is difficult to achieve. Both
the esophagus and trachea are active, after long-term
swallowing and coughing, the two stents are easily angled,
increasing pressure on the tissue of the anterior esophagus
and posterior trachea, and leading to tissue necrosis the
occurrence of new fistulas (2,9,18). In addition, under the
premise that there is already a stent in the esophagus, the
placement of the tracheal stent will be limited, and the
position of the tracheal stent will be difficult to achieve the
expected state, which will affect the sealing effect of the
fistula and thus affect the treatment effect. Therefore, we
believe that it is necessary to remove the esophageal stent
before placing airway stent.

Previous studies on the treatment of malignant
esophageal stent ERF have not involved the removal
of the indwelling esophageal stent. There may be the
following possible reasons for this. On one hand, it is
challenging to remove the esophageal stent using traditional
gastrointestinal endoscopy or fiberoptic bronchoscopy, as
the flexible endoscopes lack sufficient force to accomplish
this. On the other hand, there have been no reports on the
advantages and disadvantages of removing esophageal stents
in these patients. Therefore, many clinicians are hesitant to
do so. We are the first to propose the necessity or removing
the esophageal stent to show the feasibility and advantage of
this procedure.

The removal of esophageal stent and implantation of
Y silicone trachea stent were within the same procedure.
Silicone stents produce the lowest levels of stress compared
with balloon-dilated metal, self-expanding metal, and
covered self-expanding metal (19). The weak contact
between the silicone stent and the trachea makes them have

7 Thorac Dis 2024;16(2):948-959 | https://dx.doi.org/10.21037/jtd-23-1298


https://cdn.amegroups.cn/static/public/JTD-23-1298-Supplementary.pdf

958

higher propensity for migration. In this study, we chose to
use Y-shaped silicone stents with the aim of fully leveraging
the strengths and avoiding the weaknesses of silicone
stents. Choosing a silicone stent instead of a metal stent is
to reduce pressure on the edge of the fistula and prevent
further expansion. The selection of Y-shaped instead of
straight tube silicone stent is to combine with the special
anatomical structure of the airway and reduce migration
rate. In addition, the radial force of the Y-shaped silicone
stent is mainly concentrated in the carina area, which can
reduce the dilation force at the edge of the fistula. During
the procedure, the edge of the stent extended at least
15 mm beyond the fistula edge. The more extended distance
it is allowed, the better. Since the stress of the Y silicone
stent is concentrated at the carina and the edge of the stent.
Therefore, if the fistula was too large to be covered or the
edge of the Y silicone stent can only barely cover the edge
of the fistula, we would combine it with a SEMS to extend
the edge of the stent, reduce the stress and stimulation on
the fistula edge, transferring stress to a distant location.

In this study, we successfully removed the indwelling
esophageal stent and implanted a Y silicone trachea
stent in all malignant esophageal stent ERF patients. We
compare our treatment scheme with double stent, which
was recommended in ESGE guideline. The results showed
that the patients with esophageal stent removal and Y
silicone stent implantation had better sealing effect on the
fistula, longer survival, higher quality of life, and better
control over pneumonia, compared with patients with
double stent. The shortest survival was 154 days in group
1, which is much longer than the reported survival time
of malignant ERF (1,2,19). All the patients in group 1 had
significant improvement in the degree of dysphagia after
the procedure, mainly attributed to the relief of irritating
coughing symptoms during swallowing. However, even
if the fistula was greatly sealed and the patients have no
irritating coughing during swallowing, we recommend
them to undergo percutaneous endoscopic gastrostomy
or jejunostomy to set up the way of enteral nutrition, to
reduce the stimulation of food on the esophageal fistula
during repeated swallowing and reduce the risk of further
enlargement of the fistula. Four patients in group 1 accepted
percutaneous endoscopic gastrostomy or jejunostomy
before or after the procedure. All seven patients didn’t have
irritating coughing during the follow-up time.

There are potential shortcomings of this study. First, due
to the nature of retrospective research, some demographic
characteristic data were lack, such as the Tumor-Node-
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Metastasis (TNM) stage, pathologic pattern of the primary
tumor, and imaging materials. Because many patients were
diagnosed outside of our hospital, we were unable to obtain
these data. During the follow-up process, they expressed
uncertainty regarding to this information. Second, the
sample size in this study is relatively small. Therefore,
further investigations with a larger sample size are
warranted to assess the efficacy and safety of this technique.
Third, all patients included were male. Since the incidence
of esophageal cancer, lung cancer, and gastric cancer were
higher among male than female. Further study with female
patients of malignant esophageal stent ERF is required.

Conclusions

Removing the esophageal stent and implanting Y silicone
trachea stent through a rigid bronchoscopy is a safe and
feasible treatment for malignant esophageal stent ERF.
This procedure can effectively seal the fistula, prevent from
recurrent aspiration pneumonia, improve the quality of life,
and prolong the survival time.
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