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Background: Airway stenting is frequently used in the palliative treatment of patients with advanced  
tumor-induced airway stenosis and fistulas. However, there is paucity of studies regarding the use of airway 
stents in restoring patency. The aim of the study was to assess the efficacy and safety of hybrid silicon Y stents 
and covered self-expanding metal stents (SEMS) and in reestablishing patency in airway stenoses and fistulas. 
Methods: This retrospective study included 31 patients between January 2016 to December 2019 with 
inoperable complex malignant airway stenoses and fistulas, managed with Silicone Y stents, and covered 
SEMS. The clinical details, clinical outcomes and complications up to 6 months were extracted from medical 
records. The improvement of performance was assessed based on modified British Medical Research Council 
(mMRC) dyspnea scores (t=6.892, P<0.001), Karnofsky Performance Scores (KPS) (t=−11.653, P<0.001), and 
performance status (PS) (t=3.503, P<0.001).
Result: A total of 31 silicon Y stents and 35 covered SEMSs were inserted. Of the 31 patients (M:F 20:11; 
age: 54.64±9.57), 25/31 (80.6%) experienced immediate relief of symptoms following stent placement. 
Patients’ mMRC dyspnea scores, KPS, and PS showed significant improvement following stenting. The 
mean duration of stent placement was 146.3±47.7 days, and 17/31 (55%) patients were alive at 6 months. No 
major complications related to hybrid stenting were observed during the follow-up period.
Conclusions: Hybrid stenting is a feasible and safe palliative treatment for malignant airway stenosis and 
fistulas to improve quality of life and can be performed without major complications. 
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Introduction

Malignant airway stenoses and airway-esophageal fistulas 
are serious complications of tumor growth and treatment 
in Lung, airway and esophageal, cancers. Malignant airway 
stenosis occurs frequently in patients with primary lung 
cancer and in patients with pulmonary metastases from 
other malignancies, including breast, colon, and renal cell 
cancer, and estimated to occur in approximately 20–30% 
of patients with primary lung cancer (REF). Malignant 
airway-oesophageal fistulas can form due to both primary 
tumor progression and secondary to tumor therapy (e.g., 
radiation or chemotherapy). It has been reported that 77% 
of the airway-oesophageal fistulas were caused by primary 
oesophageal cancer and 16% by primary lung cancer. With 
the incidence from oesophageal cancer was 4.3–4.8% and 
from primary lung cancer was 0.3%. The symptoms related 
to these complications include dyspnea, stridor, aspiration 
and recurrent infections and result in significant impairment 
to quality of life (1). These complications when seen in in 
patients who are not candidates for surgery or definitive 
cancer treatment, require minimally invasive palliative 
treatment for symptom relief to maintain the patency of 
airways and cover the fistula (2-4).

Airway stenting is the commonly used option to treat 
airway stenosis and tracheoesophageal fistulas (4-6) and also 
as a bridge to tumor-specific treatment (7). The stenosis 
related to tumors of the carina, lower trachea, and main 
bronchi and for as tracheobronchial-esophageal fistulas, 
Y stents are often used due to configure to the Y shaped 
anatomy of the trachea and main bronchi. However, these 
studies focused on patients with simple stenoses that could 
be covered by a single stent. There is limited data with 
regards to the use of stents in management of complex 
lesions, such as long segment stenoses or airway stenoses 
combined with fistulas. In this study, we explored the 
efficacy and safety of hybrid stenting with silicon Y stents 
and covered self-expanding metal stents (SEMS) in the 
treatment of complicated malignant airway stenosis and 
fistulas. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tlcr-21-353).

Methods

Patients

We retrospectively analyzed the medical data of patients 
with advanced lung cancer that underwent hybrid stenting 

between January 2016 to December 2019 at the First 
Affiliated Hospital of Guangzhou Medical University. A total 
of 31 patients who underwent hybrid stenting were enrolled 
in the study. The inclusion criterion was as follows: (I) 
patients with inoperable advanced malignant stenosis and/
or fistulas; (II) patients with airways narrowed to more than 
50% of the inner luminal diameter resulting in significant 
dyspnea and post-obstructive atelectasis, and pneumonia; 
(III) patients with stenosis of the carina involving trachea 
and one or both main bronchi, or associated fistulas; and 
(IV) patients with large fistulas near the carina. Our study 
exclusion criteria included the following: (I) patients with 
simple stenoses and/or fistulas that could be covered by a 
single stent; and (II) patients with early-stage cancer for 
which surgery was an option.

This study was approved by the Ethics Committee of the 
First Affiliated Hospital of Guangzhou Medical University 
(Approval Number: 2018-16). All procedures performed in 
this study involving human participants were in accordance 
with the Declaration of Helsinki (as revised in 2013). 
Individual consent for this retrospective analysis was waived.

Surgical procedure 

Treatment strategies were decided by three experienced 
pulmonologists. Three-dimensional computed tomography 
(CT) reconstruction and flexible bronchoscopy were 
performed to evaluate the condition of the patients’ airways, 
including length of stenosis, size of the fistula the condition 
of adjacent structures, and the luminal diameter. Dilatating 
balloons (CRE, Boston Scientific, USA) were used to 
determine the inner luminal diameter following dilation, 
when required. The size and length of the inserted stents 
was determined by airway diameter and lesion length. The 
diameters of the tracheal body and bronchial limbs of the 
stents were calculated based on 3D-CT imaging of the 
lower trachea and main bronchi. 

Silicone Y stents (Dumon, Novatech, France) were 
implanted to reestablish the patency at the carina. Stent 
length was determined by lesion length. Each limb of the Y 
stents extended 10 mm beyond the edge of the lesion. If the 
distance between the main carina and the most distal point 
of the lesion in the main bronchi was longer than 20 mm,  
the limb was set to 10–20 mm and a covered SEMS 
(Ultraflex, Boston Scientific, USA) was inserted to overlay 
the bronchial limb of the Y stent. The diameter of the 
covered SEMS matched the inner diameter of the Y stent, 
and the length of the covered SEMS matched the length of 
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the left and right main bronchi.
All the stents were inserted through rigid bronchoscopy 

(Storze, Germany) under general anesthesia. Both high-
frequency ventilation and conventional mechanical 
ventilation were used during the procedure. Intraluminal 
lesions were appropriately resected using holmium laser 
(VersaPluse PowerSuite, Lumenis, USA), Nd:YAG 
laser (MY100C, Ligenesis, China), electrosurgical unit 
(VIO200D, Erbe, Germany), and balloon dilation to 
recanalize the airways. Y stents were then placed through 
the rigid bronchoscope channel using pushing or pulling-
back techniques. In cases where the patients had fistulas, we 
used the pulling-back technique so that the distal end of the 
rigid bronchoscope passed over the fistula. Both bronchial 
limbs were inserted into the bronchi and then grasped 
with forceps, the stent gently pulled back until the shorter 
of the two bronchial limbs slipped into position. Forceps 
and balloon dilation were then used to gently reposition 
the stent until it was flush against the main carina and fully 
covered the lesion (4). If required, SEMS was then inserted 
using a guidewire and then adjusted using forceps and 
balloon dilation.

Evaluation of hybrid stent efficacy and safety

Patients were endoscopically examined after stent 
implantation on days 1, 7, 30, and 180 to check the position 
and patency of the stent. Symptoms related to stent 
placement, such as expectoration difficulty, coughing, and 
shortness of breath, were recorded. Chest radiographs 
were obtained and determine the location of stent and for 
complications such as pneumomediastinum. pneumothorax 
and pneumonia.

The modified British Medical Research Council (mMRC) 
dyspnea scale was used to assess pulmonary function before 
and after stent implantation (3). Quality of life was assessed 
by Eastern Cooperative Oncology Group performance 
status (PS) and Karnofsky Performance Score (KPS) both 
before and after stenting.

Statistical analysis

Statistical analysis was performed using SPSS 16.0 (SPSS 
Inc., Chicago, IL, USA). All patient characteristics were 
analyzed using the Kolmogorov-Smirnov test. Normally 
distributed numerical data were presented as mean ± 
standard deviation (SD), and other numerical data were 
presented as median (interquartile range). Paired t-tests 

were used to assess differences between paired data. 
Independent t-tests were used to assess differences between 
groups. Differences of P<0.05 were considered statistically 
significant.

Results

Patient characteristics 

A total of 31 patients with locally advanced or metastatic 
lung cancer (clinical stage III or IV) and severe central 
airway stenosis at carina were enrolled in this study, 
9 patients also had concomitant tracheoesophageal 
fistula. The mean age of patients were 54.64±9.57, with 
a prevalence of male (35.5%). All patients had tumor 
invasion or compression of the main carina, with or without 
involvement of the lower trachea or main bronchi. All the 
31 patients received a silicone Y stent to restore patency 
at carina, and in addition 35 SEMSs were implanted to 
reestablish the patency of main bronchi (19 in Right 
main bronchus and 16 in left main bronchus). Before 
stenting, 23 out of 31 (74%) patients received palliative 
treatments including chemoradiotherapy alone (n=4) 
and chemoradiotherapy plus radiation therapy (n=19). 
The clinical characteristic of the 31 enrolled patients is 
summarized in Table 1.

Clinical outcomes 

The mean duration of the procedure was 91.1±33.8 minutes. 
A successful restore of airway patency was obtained after stent 
insertion in all cases, an example was reported in Figure 1 and 
Figure 2. Of the 31 patients, 25 experienced immediate relief 
of dyspnea after stenting. Of the 9 patients with concomitant 
fistulas, 5 were able to eat without coughing or aspirating 
after the stenting procedure, while the 4 other patients 
required indwelling gastric tubes. Pulmonary infections were 
controlled within 7–9 days in all patients. 

A significant improvement in mMRC scores (3.5±0.51 
vs. 2.87±0.50; P<0.05) and in KPS scores (45.81±15.22 vs. 
61.93±9.80; P<0.05) were observed after the procedure. 
No significant improvement was observed in PS score 
before and after procedure (2.67±0.65 vs. 2.58±0.56; 
P=0.0325) in all patients. However, if considered only 
patients with a PS value more than 3 (n=18), stent 
insertion was associated with a significant improvement of 
PS value. The improvement of mMRC, KPS, and PS after 
stenting are shown in Table 2.
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Table 1 Baseline patient characteristics

Patient no. Age in years/sex Primary tumor Stage
Previous  

tumor-specific therapy
Post-stenting  

tumor-specific therapy

1 78/female Squamous lung cancer T3N1M0 (III A) CRT RT

2 67/male Esophageal squamous cancer T4N3M0 (IV A) CRT, RT –

3 50/male Squamous lung cancer T4N2M0 (III B) CRT, RT CRT, RT

4 50/male Large cell lung cancer T3N3M0 (III B) – CRT, RT

5 55/male Squamous lung cancer T4N2M1a (IV A) CRT –

6 49/female Small cell lung cancer T4N2M1a (IV A) CRT, RT –

7 56/male Esophageal squamous cancer T3N2M1a (IV A) CRT, RT CRT, RT

8 68/male Esophageal squamous cancer T3N2M1a (IV A) CRT, RT –

9 63/female Small cell lung cancer T4N2M1a (IV A) – –

10 54/male Tracheal adenoid cystic carcinoma T3N2M1a (IV A) – CRT, RT

11 45/male Squamous lung cancer T4N2M1a (IV A) – –

12 54/male Esophageal squamous cancer T4N2M1c (IV B) CRT, RT CRT, RT

13 50/female Squamous lung cancer T4N2M1a (IV A) CRT, RT CRT, RT

14 47/male Esophageal squamous cancer T4N2M1c (IV B) CRT, RT CRT, RT

15 45/female Squamous lung cancer T4N2M1a (IV A) CRT, RT –

16 46/male Esophageal squamous cancer T4N2M1b (IV A) CRT, RT –

17 56/female Pulmonary lymphoepithelioma-like 
carcinoma

T4N2M1c (IV B) CRT, RT CRT, RT

18 49/male Esophageal squamous cancer T1cN3M0 (III B) CRT, RT CRT, RT

19 66/male Esophageal squamous cancer T2bN2M0 (III B) CRT, RT –

20 45/male Esophageal squamous carcinoma T4N3M0 (III C) – –

21 55/female Lung adenocarcinoma T4N2M1a (IV A) CRT, RT, TT CRT

22 30/female Lung adenocarcinoma T4N1M0 (III A) – CRT, RT,

23 66/female Squamous lung cancer T4N2M1a (IV A) CRT, RT, TT CRT, RT

24 48/male Lung adenocarcinoma T4N3M1a (IV A) CRT, RT, TT CRT, TT

25 47/male Squamous lung cancer T4N3M0 (III C) CRT, RT CRT, RT

26 54/male Squamous lung cancer T4N3M0 (III C) CRT RT

27 54/male Squamous lung cancer T3N2M1a (IV A) – CRT, RT

28 67/male Lung adenocarcinoma T2bN2M1a (IV A) CRT, RT TT

29 60/male Squamous lung cancer T4N3M0 (III C) CRT –

30 55/female Squamous lung cancer T3N2M1c (IV B) – CRT, RT

31 65/female Squamous lung cancer T4N3M0 (III C) CRT, RT –

CRT, chemoradiotherapy; RT, radiation therapy; TT, targeted therapy.
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Figure 2 Chest radiography before and after hybrid stenting. Left: airway obstruction-induced left lung atelectasis; right; hybrid stenting 
reestablished the airway and the left lung was recruited.

Figure 1 Bronchoscopy images of main carina and left main bronchus tumor involvement before and after hybrid stent insertion. (A) Main 
carina involvement; (B) left main bronchus compression; (C) join of silicone Y stent and covered SEMS; (D) distal end of covered SEMS. 
SEMS, self-expanding metal stents

A

C D

B
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Table 2 Changes in mMRC, KPS, and PS after stenting

Tumor relative score Before stenting After stenting n t P

mMRC 3.51±0.51 2.87±0.50 31 6.892 <0.001

KPS 45.81±15.22 61.93±9.80 31 −11.653 <0.001

PS (All patients) 2.67±0.65 2.58±0.56 31 1.000 0.325

PS (Patients with PS ≥3) 2.00±0.00 2.23±0.44 13 −1.897 0.082

PS (Patients with PS <3) 3.17±0.38 2.83±0.51 18 2.915 0.010

mMRC, Modified British Medical Research Council dyspnea scale; KPS, Karnofsky Performance Score; PS, Eastern Cooperative 
Oncology Group performance status.

Follow-up 

The mean duration of stent placement was 146.3±47.7 days. 
In growth of granulation tissue was observed in 4 cases 
within 60 days, however, the granulation did not affect stent 
patency and was easily removed by rigid bronchoscopy. 
Secretion retention was observed in 9 patients following 
stenting and resolved with bronchoscopic aspiration. 
No stent migration of either silicone Y stents or SEMSs 
occurred. In one patient, SEMS was removed after 151 
days due to recanalization of the fistula and a cardiac septal 
defect occluder was placed to occlude the fistula. In one 
patient, Y stent was replaced with another 2 months later 
due to tumor grow. 

Sixteen out of 31 patients (51.6%) were still alive 6 months 
after stent implantation while the other 15 patients had died 
of their underlying disease. The outcomes of stent placement 
are shown in Table 3.

Complications

No complications related to stent insertion as bleeding, 
pneumothorax, or mediastinal emphysema, were seen during 
and after the procedure. Ingrowth of granulation tissue was 
observed in 4 cases within 60 days; however, the granulation 
did not affect stent patency and was easily removed. Secretion 
retention was observed in 9 patients following stenting. But 
no stents-related respiratory infections happened. No stent 
migration of either silicone Y stents or SEMSs occurred 
during the follow-up period and there were no deaths 
attributed to stent-related complications.

Discussion

While covered SEMSs and silicon stents have been widely 
used in the management of airway stenosis and fistulas, to 

our knowledge, our study is one of few that explored the 
use of hybrid stents in the management of these challenging 
conditions. There was immediate relief of symptoms and 
improvement in mMRC scores, KPS, and PS scores after 
placement of hybrid stents. Our study demonstrates that 
hybrid stents employing both silicone stents and SEMS are 
safe and effective in treatment for malignant tracheal and 
bronchial stenoses and fistulas. Severe airway stenosis and 
fistula formation are rare but encountered in primary and 
metastatic tumors of the airways and as a complication of 
treatment with chemotherapy and radiotherapy. Stenting 
of the airways is a widely accepted method for treating 
these conditions. Two types of SEMS are available: covered 
SEMS and non-covered SEMS. Non-covered SEMSs 
are rarely used due to the risk of removal related severe 
complications. Also, non-covered SEMSs could not be 
used in sealing the fistula. The most commonly used 
SEMSs in China are Ultraflex stents and Nanjing Eco 
stents. Several studies regarding the use of these SEMS 
confirm the efficacy of them in reestablishing the stenotic 
airway or sealing the fistulas (REF). In case of main carinal 
obstruction of fistula involving main carinal, lower tracheal 
or proximal main bronchus, metallic or silicone Y-shaped 
stents are necessary (8). Y-shaped stents consist of a tracheal 
body and 2 bronchial limbs that imitate the anatomy of the 
carina. The silicone Y stents have greater radial strength 
and cause less irritation to the mucosa compared to metallic 
Y-shaped stents, and are associated with a lower risk of 
migration and airway injury (9,10). Also, these stents are 
easy to remove after tumor-specific therapies (4,10). In 
general, Silicon Y stents are well tolerated for long periods, 
especially in patients with airway obstructions or fistulas 
involving the lower trachea, main carina, and proximal main 
bronchi (1,4). A previous study by Dutau et al. demonstrated 
that Dumon Y stents were effective and well-tolerated 
when used for treating stenoses of the trachea and main 
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Table 3 Silicone Y stent and SEMS placement data

No. Fistula
Location  
(area of fistula in cm2)

Pre-stenting 
intervention

Type of Y stent*

Type of 
SEMS in 

right main 
bronchus**

Type of 
SEMS in 
left main 

bronchus**

Duration  
(d)

Outcome (d)

1 Trachea, main carina, 
and right main 
bronchus

Laser resection; 
balloon dilation

110-15-30/18-14-14 10–20 – >180 Alive with stents 
(>180)

2 + Main carina and distal 
left main bronchus (1×1)

APC, Ballooning 50-10-30/18-14-14 – 14–40 >180 Removed on day 
151; a cardiac 
occluder device 
was inserted

3 Trachea, main carina, 
and left main bronchus

Laser resection; 
balloon dilation

60-20-10/16-13-13 – 12–40 >180 Alive with stents 
(>180)

4 Main carina and both 
main bronchi

Laser resection; 
balloon dilation

40-25-15/18-14-14 12–30 12–40 148 Died

5 Main carina and left 
main bronchus

Electrocautery; 
APC; balloon 
dilation

40-15-15/18-14-14 – 14–40 65 Died

6 Main carina and both 
main bronchi

APC; balloon 
dilation

40-25-15/15-12-12 12–30 12–40 164 Died

7 + Lower trachea (0.5×0.5) Laser resection; 
balloon dilation

55-15-10/18-14-14 12–30 – >180 Alive with stents 
(>180)

8 + Lower trachea and right 
main bronchus (2.5×1)

Laser resection; 
balloon dilation

50-25-30/18-14-14 14–40 – 92 Died

9 Trachea and both main 
bronchi

APC; balloon 
dilation

75-15-15/15-12-12 12–40 – 93 Died

10 Main carina and main 
bronchi

Laser resection; 
balloon dilation

45-25-20/16-13-13 12–40 – >180 Alive with stents 
(>180)

11 Main carina and both 
main bronchi

Electrocautery; 
APC; balloon 
dilation

30-15-15/18-14-14 12–40 – >180 Alive with stents 
(>180)

12 + Lower trachea (1×0.5) Laser resection; 
balloon dilation

50-15-30/16-13-13 14–40 – >180 Alive with stents 
(>180)

13 Trachea, main carina, 
and both main bronchi

Electrocautery; 
balloon dilation

85-15-15/15-13-13 12–30 – >180 Alive with stents 
(>180)

14 + Lower trachea and left 
main bronchus (3×1.5)

APC; balloon 
dilation

45-10-15/16-13-13 – 10–40 >180 Alive with stents 
(>180)

15 Trachea and left main 
bronchus

Laser resection; 
balloon dilation

55-15-30/15-12-12 – 12–40 95 Died

16 + Lower trachea and left 
main bronchus (1×1)

Laser resection; 
balloon dilation

45-10-30/16-13-13 – 14–40 7 Lost

17 Trachea, main carina, 
and left main bronchus

Laser resection; 
balloon dilation

60-10-15/16-13-13 – 12–30 >180 Alive with stents 
(>180)

18 + Lower trachea (2×2.5) Laser resection; 
balloon dilation

50-15-35/18-14-14 14–40 – 91 Died

Table 3 (continued)
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Table 3 (continued)

No. Fistula
Location  
(area of fistula in cm2)

Pre-stenting 
intervention

Type of Y stent*

Type of 
SEMS in 

right main 
bronchus**

Type of 
SEMS in 
left main 

bronchus**

Duration  
(d)

Outcome (d)

19 + Right main bronchus 
(1×1)

APC; balloon 
dilation

55-15-10/18-14-14 10–30 – 62 Lost

20 + Left main bronchus 
(1×1)

APC; balloon 
dilation

45-15-10/16-13-13 – 12–40 151 Died

21 Trachea, main carina, 
and left main bronchus

Laser resection; 
balloon dilation

35-20-10/15-12-12 – 12–40 >180 Alive with stents 
(>180)

22 Trachea, main carina, 
and left main bronchus

Laser resection; 
balloon dilation

50-20-10/16-13-13 – 12–40 99 Died

23 Trachea, main carina 
and right main 
bronchus

Laser resection; 
balloon dilation

50-15-30/15-12-12 10–40 – >180 Alive with stents 
(>180)

24 Trachea, main carina 
and left main bronchus

Laser resection; 
balloon dilation

50-30-10/16-13-13 – 12–40 >180 Alive with stents 
(>180)

25 Trachea, main carina, 
and right main 
bronchus

APC; balloon 
dilation

50-15-30/18-14-14 12–40 – >180 Alive with stents 
(>180)

26 Main carina and both 
main bronchi

APC; balloon 
dilation

35-20-20/16-13-13 12–40 12–40 155 Died

27 Main carina and both 
main bronchi

APC; balloon 
dilation

40-20-20/15-12-12 10–30 – 121 Died

28 Main carina and both 
main bronchi

APC; balloon 
dilation

35-30-20/18-14-14 12–40 12–40 >180 Alive with stents 
(>180)

29 Trachea, main carina, 
and right main 
bronchus

Electrocautery; 
balloon dilation

50-15-30/15-12-12 10–30 – >180 Alive with stents 
(>180)

30 Trachea, main carina, 
and left main bronchus

Laser resection; 
balloon dilation

45-30-15/18-14-14 – 12–40 >180 Alive with stents 
(>180)

31 Trachea, main carina, 
and right main 
bronchus

Laser resection; 
balloon dilation

50-15-30/15-12-12 10–30 – 99 Died

*, Y stent types are presented as length of tracheal body-left limb-right limb/diameter of tracheal body-left limb-right limb; **, metal stent 
types are presented as diameter.

stem bronchi and airway esophageal fistula, but this study 
included only a few patients with involvement of carina (4). 

Thus, we proposed a new method, not been reported 
before, as the insertion of two different stents including 
Y and SEMS. The rationale of our strategy was that Y 
stent assured ventilation of central airway as lower trachea, 
carina and main bronchi, while the SEMS, deployed over 
the distal end of Y stent, restored patency of distal main 

bronchus and/or sealed airway-esophageal fistula, that 
could not be covered by distal harms of Y stent. Thus, our 
hybrid stent had a sufficient length to cover all the stenosis 
in contrast to single stent, and it was readily available 
compared to custom-made stent. The length and size of 
each stent were chosen based on the patient airway anatomy 
after reviewing 3D CT scan findings. Silicone Y stents lack 
flexibility, and the bronchial limbs of these stents cannot 
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be extended to fit in the tilting bronchi; SEMSs, however, 
are more flexible and can be placed to overlay the limbs of a 
Y stent to extend coverage into the distal bronchi with good 
stability. This hybrid stent adapts to bends and curvatures 
better than a single stent and can reestablish airways from 
the main carina to the distal main bronchi and seal the 
fistulas. The membrane of covered SEMSs can also prevent 
ingrowth of granulation tissue and reduces difficulty during 
stent removal. The uncovered sections at each side of the 
stent may promote epithelialization, improving mucociliary 
clearance and reducing stent migration. Hybrid stenting may 
therefore be an appropriate method to restore airway patency 
in patients with complicated malignant airways involving, for 
example, fistulas or long stenoses with varying diameters.

In our study, all patients had a tumor at the carina with 
complex airway stenoses involving carina and distal main 
bronchi or large fistula that involved the main carina and 
extended to the main bronchi. A single stent in these 
situations would not have been ideal for covering the entire 
length of stenosis or covering the fistula. Therefore, we 
used hybrid stent with the understanding that single silicone 
Y stent may not be effective in if (I) tumor at carina also 
involved one or bilateral main bronchi; (II) lesions were 
greater than 30 mm and invasion of a main bronchus; and 
(III) fistulas were located near carina or distal main bronchi.

Eighty-point  s ix  percent  pat ients  in the study 
experienced immediate relief of dyspnea after receiving 
hybrid stents, and fistula-related infections were controlled 
in all patients. The clinical outcomes of the patients in our 
study were similar to Matsumoto’s study, which reported 
the combination stenting with silicone and metallic stents in 
the management of malignant airway stenosis in 7 patients. 
However, the study involved only 7 cases, and a single stent 
may solve the problem in the initial treatment in 3 of them 
whose second stent were inserted at 13–371 days. In our 
study, all the silicone Y stents and SEMSs were inserted 
within the same procedure. Meanwhile, the short-term 
effects of hybrid stents were similar to those observed in 
previous silicon Y stents studies and covered SEMSs (3,4). 
And the mean duration of stent placement was close to the 
expected survival time of this specific patient population 
(4,11). Conservative management of these patients is not 
an option, as it exposes them to life-threatening airway 
obstruction and infection (5). Previous studies have reported 
inconsistent findings regarding PS scores in patients with 
malignant stenosis and fistulas after stenting (7,12). In 
this study, we found that airway stenosis and fistulas were 
associated with poor PS, and patients with a pre-stenting 

PS score of greater than 3 showed significant improvement 
in their post-stenting PS scores. Some patients in this 
study were able to receive tumor-specific therapy after 
stenting. However, for patients who do not respond to these 
therapies, hybrid stenting can be used as an alternative 
palliative care method.

All the procedures were done under general anesthesia 
using both high frequency ventilation without mouth 
packing and conventional mechanical ventilation. 
These ventilation methods reduce air leakage, prevent 
hypercapnia, and reduce the length of surgery (13). 
McGrath et al. inserted SEMS under conscious sedation and 
using flexible bronchoscopy, however in our study group, 
this would not have been possible due to the requirement of 
a rigid bronchoscope for hybrid stent placement in complex 
lesions (14). 

The technique used in our study is similar to those 
described in prior studies (3,4,9). When inserting a stent, 
the distal end of the bronchoscope should reach the lesion’s 
proximal aspect. Both the left and right main bronchi 
should be clearly identified to secure bronchial limbs into 
position. The pull-back technique is required when placing 
stents in patients with airway fistulas to avoid injuring these 
fistulas. Selecting a Y stent with an appropriate diameter 
aligned with the trachea and bronchi is vital; an oversized 
stent may cause injury and angulation. In patients with 
disease at tumor at carina, the distal bronchial limbs were 
fashioned into the uninvolved bronchi for a length of 10–15 
mm to maintain the configuration at the carina and reduce 
migration. In patients with bronchial tumors, the bronchial 
limbs should not exceed 20 mm in length to prevent 
angulation. If the silicone Y stent could not completely 
cover the lesion on the main bronchi, SEMSs should be 
placed after of silicone stent’s insertion.

The long-term safety of silicone stents placement has 
been well studied. The long-term implication of uncovered 
SEMS is controversial previously due to the high rate 
of complications. However, emerging evidences have 
suggested that covered SEMS could be safe for the majority 
of patients. And the complications are similar among two 
types of the stents in most conditions which included 
migration, granulation, diminished mucociliary clearance 
and patient intolerance. Previous studies have reported the 
complication rate of 16.1–40.9% in re-establishment of 
airway with Y stents and 31.3–44.4% with SEMS (15-17). 
In this study, no major surgical complications occurred, and 
the most common complications on patient presentation 
were mild granulation ingrowth and secretion retention. 
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No serious complications occurred in the 6 months 
following stent placement. This suggests that hybrid 
stenting is a safe and well-tolerated alternative treatment 
in the short-term management of malignant stenosis and 
fistulas. However, it should be noted that hybrid stents 
may increase secretion retention risk due to their large 
coverage area, and we recommend that patients administer 
aerosolized saline solution three to five times daily while 
hybrid stents are in place. In the current study, there were 
no metallic or silicone stents-related respiratory infections 
happened post-stenting. However, It has been reported that 
pneumonia, bronchial, cavitary pneumonia/lung abscess 
and intraluminal fungus ball were the most common types 
of stent-associated respiratory infection. And colonization 
with bacteria and fungi of the mucus layer is a common 
event associated with infection. Suggesting the need for 
establishing the definition and the diagnostic criteria for 
stent-associated respiratory infection. Hence, surveillance 
bronchoscopy within 4 to 6 weeks of stent placement may 
be useful for early detection of complications and their 
subsequent management, regardless of symptomatic status 
and indication for stent placement (18). There were several 
limitations to our study. First, this was a retrospective study 
that did not compare hybrid stents with other stenting 
methods, for example, single stenting. However, as the 
patients involved in this study suffered severe complicated 
airway stenosis with or without fistulas, we determined that 
single stenting was not an appropriate method to restore 
patency to these patients’ airways. Secondly, there was no 
long-term follow-up in this study. The patients enrolled had 
terminal lung cancer with airway involvement and our goal 
was to investigate hybrid stenting as palliative treatment 
rather than curative treatment. It was not part of our study 
design to remove these stents. Third, the number of patient 
samples in this study is relatively small, and further study 
with large sample size is therefore required to explore the 
long-term efficacy and safety of hybrid stents.

In conclusion, we recommend the use of hybrid stents in 
the palliative treatment of patients with complex malignant 
airway stenosis and fistulas. The patients in our study 
experienced relief of symptoms related to stenosis and 
fistulas, which improved their quality of life with fewer 
complications.
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