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Introduction

Bronchoscopic stent insertion represents a chosen treatment 
for patients presented with malignant central airways 
stenosis with a palliative purpose to re-establish airway 
patency and provide an immediate and significant relief of 
the patient’s symptoms (1). 

Self-expanding metallic airways stents (SEMS) represents 
a standard method of airways stenting especially when 
employed for the management of malignant central airway 
obstruction (2).

Despite the obvious stenting advantages, it may be 
complicated with stent migration especially in high tracheal 
stenosis. The incidence of stent migration is estimated as 
5–17% and it is more common in tracheal than bronchial 
lesions (3). 

In this report we describe a case series of internal fixation 
of SEMS which were employed in three patients with high 
tracheal stenosis due to different causes with the main aim 
to prevent the frequently occurring stent migration.

Operative techniques 

Technique

After fulfillment of the clinical and radiological indications 

of the tracheal  stent insertion, the patients were 
recruited for rigid bronchoscopic examinations under 
general anesthesia. The intervention was done through 
tracheoscopy (Karl Storz, 33 cm long and 12 mm). The 
flexible bronchoscope was introduced through the rigid 
bronchoscope. Firstly, careful bronchoscopic evaluation 
was performed to estimate the length and the diameter of 
the stenosed portion of the trachea, therefore upon that 
evaluation the size of the stent (including the length and 
diameter) could be determined. 

Once the suitable stent was chosen, it was inserted 
under fluoroscopic control as usual. Both the distal and 
proximal portions of the stenosis were marked under the 
fluoroscopy and flexible bronchoscope was removed and 
the stent delivery device was introduced through the rigid 
bronchoscope. Under fluoroscopic guidance, the stent 
was released to re-expand the target stenosed portion and 
followed up by bronchoscopic confirmation of the exact 
position of the stent. A rigid optic forceps (10350 L, Karl 
Storz, Germany) was used as a needle holder to grasp the 
needle (Mersilene FSL 0 cutting, braided, Polyester, length: 
75 cm) through the rigid bronchoscope till it passes though 
both posterior tracheal wall and together through the stent. 

Both two external free ends of the suture were tied 
together carefully, then the knot was pulled throughout 
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the rigid bronchoscope using the rigid forceps till it was 
fixed firmly at the proximal end of the stent. This step was 
repeated to perform 2 or 3 knots to secure the fixation of 
the stent in its position (Figure 1).

The internal fixation, which we described in this 
report is a simple intratracheal suture to fix the proximal 
end of the stent to the posterior wall of the trachea The 
internal fixation was utilized in fewer reports and up to 
our knowledge all of them were silicon stents (4,5). It is 
technically difficult and should be performed by a highly-
skilled bronchoscopist who can manipulate the different 
tools through the rigid bronchoscopy to be able to take the 
suture through the tracheal mucosa together through the 
stent. 

The duration of the stent fixation was not recorded in our 
three cases. It was compared in both external and internal 
approaches to fix a silicon stents in the same patient (4).  
It was shorter in the external fixation than that of the 
internal one. In our patients, it takes a lot of time to perform 
the suture and to finish the fixation after several trials, this 
reflects the need for developing new bronchoscopic tools 
that could be used through the rigid bronchoscopy. Based 
on the thinner wall of the SEMS as well as the relative lower 
force needed to penetrate the fenestrated metal stents with 
the suture needle in comparison to the silicon one, we are 
expecting a shorter procedural duration after gaining more 
experience and familiarity with the technique. In addition 
to developing refined tools to hold the needle through the 
rigid bronchoscopy down to fix the stents.

The internal fixation overcomes the drawbacks of the 
external fixation including avoidance of puncture of neck 
and trachea either in one or two points (6), skin maceration 
with recurrent infections or abscess formation (7),  

swallowing discomfort (7) and difficulty to remove the 
suture when they are deeply hidden in the subcutaneous 
tissue (1). Theoretically, Silicon stent tearing or cracking 
due to dragging of the sutures or forcible insertion of the 
needle through the stent can occur. However, till now was 
not reported (1). 

The possibility of easy removal of both the suture 
and stent, remain an advantage in our approach. It was 
done in two patients, after 6 weeks and 7 months without 
complications. 

In our report we describe our techniques which was 
performed as detailed in the following.

Case 1

An 88 years old female was presented with a high-grade 
tracheal stenosis due to compression by a large mediastinal 
mass which was later on diagnosed as a non-Hodgkin 
lymphoma. For symptomatic relief from the presence of 
stridor before chemotherapy induction, a tracheal stent 
insertion was decided. A subglottic covered tracheal 
stent (Micro-Tec ST05-103.18.050) was inserted and 
concurrently internally fixed using Mersilene suture to 
prevent its migration (Figure 2).

Six weeks after induction of the chemotherapy (R-mini- 
CHOP protocol), the stent could be successfully extracted 
after removal of the suture with a sufficient tracheal lumen 
behind. 

Case 2

A female patient, 66 years old presented with symptomatic 
tracheal  stenosis  due compression by esophageal 

Figure 1 Bronchoscopic view: (A) the suture passes through both the proximal end of the stent and the posterior wall of the trachea; (B) 
after pulling the knot through the rigid bronchoscopy to fix the stent internally.
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Figure 3 Case 2. (A) CT scan of the chest revealed compression of the proximal trachea due to esophageal adenocarcinoma;  
(B) bronchoscopic view of tracheal stent with fixation of the proximal end of the stent. 

Figure 2 Case 1. (A) CT scan of the chest showed narrowing of the proximal part of the trachea due to mediastinal non-Hodgins lymphoma; 
(B) bronchoscopic view showed tracheal stent in proper position after concurrent insertion and internal fixation of the stent.
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adenocarcinoma (Figure 3A). A covered stent (Micro-Tec 
ST05-103.18.050) was inserted without complications, 
however during the balloon dilatation, the stent was 
dislocated distally and was pulled up twice after the balloon 
dilation. Due to stent instability, internal suturing of the 
stent was performed using Mersilene suture. A follow 
up bronchoscope showed that the stent remained in situ  
(Figure 3B). 

Case 3

A male patient, 74 years old was referred to our center for 
stent insertion to achieve a symptomatic relief of tracheal 
stenosis due to presence of large retrosternal goiter, which 
was inoperable due to recent history of unstable angina, 
which was treated with coronary artery stenting and dual 
antiplatelets medications. Bronchoscopically, the tracheal 
lumen was stenosed due to extraluminal compression with a 
lumen diameter of approximately 5 mm. The covered stent 
(Micro-Tec ST05-103.20.050) was successfully inserted. 

However, the follow up bronchoscopy that was done two 
days later, showed that the stent migrated distally. Therefore, 
another bronchoscope was performed and the stent was 
fixed using Prolene suture. After 7 months, the planned 
thyroidectomy was done through sternotomy. One week 
after the operation, a rigid bronchoscopy was performed. 
The suture was cut and the stent was successfully removed 
as well as the granulation tissue around its distal end 
without any complications. Moreover, no tracheal stenosis 
was observed and the dynamic collapsibility was significantly 
decreased (Figure 4).

Comments

The management of malignant tracheal stenosis is a highly 
challenging which warrant a multidisciplinary approach 
in every individual case (7). Bronchoscopic stent insertion 
represents a palliative therapeutic option in symptomatic 
patients with proximal tracheal stenosis (7), in whom the 
radical surgical resection is not possible or contraindicated 
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Figure 4 Case 3. CT scan of the chest: (A) compression of the proximal part of the trachea due to huge goiter mediastinal; (B) restoring 
of the patency of the tracheal lumen after insertion of tracheal stent.  Bronchoscopic view: (C) internal fixation of the tracheal stent; (D) 
after successful removal of the stent and the granulation tissue at the distal end of the removed stent. The dynamic airway collapsibility was 
significantly improved.
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C

due to medical unfitness or unrespectable lesion depending 
upon the location and the length of the stenosis (5,6). 
Tracheal stent provides not only an immediate significant 
symptomatic and functional improvement but also a 
preservation of the phonation function and improvement 
of the quality of life, as well as increases the survival rate of 
those patients (1,8-11). 

SEMS have the following advantages over the silicon 
stents:  firstly, they can be successfully inserted using a 
flexible bronchoscopy (12). Secondly, low complication 
rate; including stent migration, low incidence of mucus 
plug formation or tumor ingrowth (13,14). Thirdly, SEMS 
have morphologically a thinner wall which provide a larger 
cross sectional diameter and therefore fits the airways better, 
making them preferable choice in complex stenosis with 
irregular airways. Additionally, their adaptation in the airways 
is improved by their intrinsic radial force which keeps them in 
position by embedding their ends into the bronchial mucosa 
(2,15). The disadvantages of the SEMS include: removal 
difficulties, high price (15), and high rates of granulation 
tissues formation leading to stent’s obstruction (16).  

Finally, stent migration was also reported (16). 
The incidence of migration was estimated to be 

5–17%, with more migration tendency in tracheal- than 
in bronchial stents (15). In other reports, the 30 days 
migration rate was in the UltraflexTM 4.7–7.6% and in 
Wallsten stents 12% (9). Many factors contribute to and 
increase the risk of migration, especially the nature and 
site of the lesions. Severe funnel-shaped lesions enhance 
that risk (2,16). High tracheal stenosis is associated 
with a high risk of migration especially in lesions within  
2 cm distal to the vocal cords (1). The distal migration 
of the stents will lead to symptomatic recurrence of the 
original stricture and the proximal migration will induce 
dysphonia, coughing and series respiratory distress (7). 
The rationale of the stent fixation is to overcome or 
to correct the migration especially in high risk lesions, 
leading to maintaining of the airway patency and reversing 
of the symptomatic stenosis (1,4). Additionally, the local 
mucosal irritation induced by the minimal movement 
of the stent will be reduced after the stent fixation (4). 
It should be considered in selected patients, whom are 
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inoperable and experienced recurrent stent migrations (7). 
In our report, three different situations were described, 

which could illustrate to some extent the most possible 
indications of the stent fixation. In the first patient, the 
decision of the stent fixation was based upon the nature 
and location of the tracheal stenosis, which reflects a high 
risk of stent migration. The fixation was prophylactically 
performed. In the second patient, the decision of stent 
fixation was made after observation of distal migration 
during balloon dilation immediately after insertion. Both 
insertion and fixation were done in the same session. 
In other words, in both patients, the fixation was done 
prophylactically to avoid the stent migration and to prevent 
its occurrence. In the third patient, the stent was fixed 
to overcome and correct its distal migration, as a classic 
indication of stent fixation. 

Another observation in our work that worth to be 
mentioned, was the use of the SEMS to manage excessive 
dynamic airway collapse. A significant improvement of the 
tracheal collapsibility during expiration was observed after 
removal of the stent after 7 months, in the third patient 
without noticeable residual injury of the trachea even during 
the stent removal. This technique was previously described 
including the use of silicon or SEMS (17-19). A trail of the 
airway stenting was also used to assess the response. Those 
with symptomatic improvement could be considered as 
surgical candidates (17,20).

Two points still remain questionable, whether the stent 
fixation should be considered as a routine intervention 
in patients with complex lesions and high-risk factor, 
concurrently at the time of the stent insertion or should 
it be spared as a therapeutic intervention after stent 
migration? In our report, the concurrent stent insertion 
and fixation was associated with satisfying clinical and 
bronchoscopic results. Also, when indicated, the suture as 
well as the stent could be easily removed. 

Finally, despite the low risk of SEMS migration, it was 
reported specially in proximal complex tracheal lesions 
representing a possible major complication. Despite its 
difficultly, the internal fixation of the stent is a feasible 
method for both overcoming and preventing the stent 
migration without obvious post procedural complications 
or patient discomfort.  It should be also concurrently 
considered in selected patients with complex proximal 
tracheal lesions with high risk of stent migration.
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