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Stenosis by an On-Site Customized Stent

Claudio Andreetti, MD, PhD,* Camilla Poggi, MD,* Erino Angelo Rendina, MD,* and
Alfonso Fiorelli, MD, PhD†
Subglottic stenosis may be complex in shape, making challenging its treat-
ment with standard commercially available stents. Personalized stents can
lead to successful treatment; however they are not readily available due to
the customization waiting time. We report the use of on-site customized
temporary silicone stents for difficult benign subglottic stenosis in five
patients unfit for surgery.
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Central Message

On-site customized stent is a temporary treat-

ment to industry custom stent for prompt treat-

ment of difficult subglottic stenosis. It should

be replaced in 2 months to prevent modification

of airway.
INTRODUCTION
Complex subglottic stenosis is often difficult to treat with

commercially available stents.1�3 We herein report the use of
on-site customized stent as temporary bridge to industry cus-
tom stent for prompt treatment of life-threatening difficult sub-
glottic stenosis.

TECHNIQUE
This procedure, summarized in Video 1 and Figure 1, was

carried out in 5 nonoperable patients with benign subglottic
stenosis due to tracheostomy (n = 4) and intubation (n = 1). In
all cases, the stenoses had an hourglass-like shape and were
unsuccessfully treated with standard cylinder silicone stent
that anyway dislocated after a median time of 45 days. The
severe respiratory distress due to recurrence of stenosis
required urgent rigid bronchoscopy. The dislocated stent was
removed and the stenosis was dilated with barrels of increasing
diameter. Since the stenosis presented an hourglass shape, the
commercially cylindrical available stent was deemed inappro-
priate. Thus, we customized on site a silicone stent fitting the
shape of the stenosis. A smaller cylindrical stent (diameter: 16
mm; length: 25 mm) was telescoped into a 5 mm into a larger
cylindrical stent (diameter: 18 mm; length: 30 mm). A 2�0
silk suture fixed the 2 bodies of the stent to obtain a unique
stent with 2 different diameters. The stent was loaded into
introducer, pushed over the stenosis and pulled upward to
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correct position with forceps. No complications as dislocation,
granulation, and mucus plugging related to on-site stent were
seen. Our stent was replaced with industry custom hourglass-
like stent (Novatech, France) (Fig. 2) after a median time of
40 days. The replacement was performed in the same session
and no additional endoscopic procedures as dilation were per-
formed between insertion of on-site made stent and industry
custom made stent to prevent potential modifications of airway
anatomy. In 4 cases, the industry custom stent was removed
after a median time of 13 months, when the maturation of the
tracheal framework was achieved (Table).

DISCUSSION
Although surgical resection should always be considered as

the gold standard for benign subglottic stenosis,3 there are
still patients not fit for surgery. Inoperable stenosis can be
successfully treated with self-expanding coated metallic stent;
however, any benign subglottic stenosis could present a com-
plex shape difficult to treat with commercially available
stents. A potential strategy could be cutting a commercial
hourglass silicone stent at a desired length as reported by
Vergnon et al.4 Initial dilation of the stenosis with subsequent
insertion of a custom made stent could be unfeasible since
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Figure 1. Prototype stent vs custom made stent.

THORACIC � ON-SITE CUSTOMIZED TRACHEAL STENT
during the waiting time for manufacturing (about 1�2
months), the stenosis could rapidly recur with critical reduc-
tion of airway patency and/or progressive change in shape
and size. A 3D-printed personalized airway stent is an excit-
ing strategy to obtain quickly a personalized airway stent.
However, the lack of authorization by the European Commis-
sion of suitable materials for manufacturing airway stents
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remains the main limitation. The on-site customization of air-
way stents is not a new idea. It consists in the modification of
stent length. Breen and Dutau5 reported a more complex on-
site customization as the defenestration of stent to enable ven-
tilation of lobes that would otherwise become obstructed by
the sides of the silicone stent. However so far, no author
reported using 2 different size stents to create an hourglass-
horacic and Cardiovascular Surgery � Volume 31, Number 2



Figure 2. Subglottic stenosis (A); resection and dilation of steno-
sis with laser (B); proximal end of the prototype stent (C); 2 parts
of the prototype stent fixed with stiches (D); chest computed
tomography scan showed the proper position of the stent, and
the relation between the stent and the stenotic area (arrows).
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THORACIC � ON-SITE CUSTOMIZED TRACHEAL STENT
shaped stent. Our strategy allowed to readily obtain a person-
alized stent that was more effective than standard cylindrical
stents to treat a challenging and life-threatening situation as
hourglass subglottic stenosis. The insertion of on-site custom
stent preserved airway patency and prepared the airway for a
wider custom stent. In fact, our stent was used as proof by
the industry to create a new type of stent not yet produced.
However, it remained a temporary treatment and should be
replaced with industry custom stent within 2 months to pre-
vent potential modifications of airway anatomy. Technically,
deployment and removal did not present any problem. The
recommendation is to grasp with forceps the 2 parts of the
stent to avoid rupture during the pulling out maneuvers.
Despite in the Dutau's series,5 the use of the on-site-modified
stent did not increase the complication rates, it certainly
remains a temporary treatment. In our specific series,
telescoping a smaller stent into a larger one and anchoring
the 2 parts to obtain a unique stent changed the inner area
and reduced the elasticity and radial force of the stent with
potential risk of plugging and/or dislocation. These defects
were corrected in the new custom made stent that had a
smoother internal surface and a unique body.
Seminars in Thoracic and Cardiovascular Surgery � Volume 31, Number 2 321



THORACIC � ON-SITE CUSTOMIZED TRACHEAL STENT
SUPPLEMENTARY MATERIAL
The following is the supplementary data to this article:

Video 1. Video edited the subglottic stenosis treated with inser-
tion of on-site customized stent.
322 Seminars in T
REFERENCES
1. Wood D: Airway stenting. Chest Surg Clin N Am 11:841–860, 2001
2. Andreetti C, Menna C, D'Andrilli A, et al: A modified technique to sim-

plify external fixation of the subglottic silicone stent. Interact Cardio-
vasc Thorac Surg 27(6):878–880, 2018. https://doi.org/10.1093/icvts/
ivy178

3. D'Andrilli A, Maurizi G, Andreetti C, et al: Long-term results of laryngotra-
cheal resection for benign stenosis from a series of 109 consecutive patients.
Eur J Cardiothorac Surg 50:105–109, 2016

4. Vergnon J, Costes F, Polio J: Efficacy and tolerance of a new silicone stent
for the treatment of benign tracheal stenosis: Preliminary results. Chest
118:422–426, 2000

5. Breen D, Dutau H: On-site customization of silicone stents: Towards
optimal palliation of complex airway conditions. Respiration 77:447–
453, 2009
horacic and Cardiovascular Surgery � Volume 31, Number 2

http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0001
https://doi.org/10.1093/icvts/ivy178
https://doi.org/10.1093/icvts/ivy178
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0003
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0003
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0003
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0004
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0004
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0004
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0005
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0005
http://refhub.elsevier.com/S1043-0679(18)30381-2/sbref0005

	Temporary Treatment of Complex Subglottic Stenosis by an On-Site Customized Stent
	Introduction
	Technique
	Discussion
	Supplementary Material
	References



