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Abstract: Idiopathic laryngotracheal stenosis (ILTS) is a rare inflammatory disease of unknown etiology.

Infectious, traumatic and immunologic processes must first be excluded. The majority of patients affected

are female who present with progressive symptoms of upper airway obstruction, which can extend over

a number of years. ILTS is characterized by short segment, circumferential stenotic lesions, located

particularly at the level of the cricoid. Bronchoscopic evaluation is essential for establishing the diagnosis and

operative planning. Various temporizing interventions have historically been utilized, including dilation and

laser ablation, for symptomatic management. However these interventions have demonstrated diminishing

returns and poor long-term outcomes. Patients with ILTS should be considered early for definitive

surgical intervention to minimize complications and optimize outcomes. Laryngotracheal resection and

reconstruction is a viable intervention, which has demonstrated good long-term results and low recurrence

rates for this patient population.
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Introduction

Idiopathic laryngotracheal stenosis (ILTS) is a rare
inflammatory disease. The first three patients reported in
the literature were described by Brandenburg in 1972 (1).
There have since been more case reports and series
describing this condition, the pathology, management and
long term outcomes regarding conservative and definitive
surgical intervention. Importantly, it is thought of as a
diagnosis of exclusion given after other immunologic,
infectious or traumatic etiologies have been excluded.
A recent body of research focuses on hormonal factors
influencing the development of this disease given the
predominance of females affected, however there have
yet to be any new causal links identified and the etiology
remains unknown (2).

Pathophysiology

ILTS is characterized by the percent of luminal stenosis,
the distance of involved airway from the vocal cords, and

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

the overall length of the stenotic segment. Idiopathic
disease characteristically is comprised of circumferential
lesions of varying length from 1-3 cm, the majority of
which demonstrate maximal stenosis at the level of the
cricoid (3). On pathologic examination, affected tissue
demonstrates replacement of the tracheal lamina propria
with dense keloidal, collagenous fibrosis which characterizes
the stenotic segment (4). This disease entity is termed
idiopathic given the etiology of pathologic transformation
remains elusive.

Presentation

Nearly every case study in the literature, including the largest
series of patients reported by Wang er al., describes greater
than 98% of patients with idiopathic disease being females,
with a median age of afflicted patients being 47 years old (5).
Clinical presentation includes symptoms of upper airway
obstruction including progressive dyspnea on exertion,
wheezing, or stridor. Thirty-seven percent of patients
report abnormality in their voice upon presentation (5).
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Patients typically become symptomatic when their airway is
reduced by more than 50% (2). After infectious, neoplastic,
immunologic or traumatic etiologies are ruled out, a
diagnosis of idiopathic disease is given, which guides initial
management. Exclusion of Wegener’s granulomatosis
is confirmed by a negative ANCA. Patients should be
screened for connective tissue disorders by ANA status. It
can be elevated without specific diagnosis.

Historically, many patients have undergone conservative
medical and endoluminal therapies with reasonable short-
term results. These include laser ablation, mechanical
dilation using rigid bronchoscopy, or balloon dilatation
with flexible bronchoscopy (6). Medical treatment with
agents such as mitomycin C (MMC) and steroids are used as
adjunctive treatments. However, the rate of recurrence with
these therapies has been reported as high as 87% at 5 years (3).
Wang er al. recommends based on their experience, at most
3 dilations, before referral for surgical intervention, as these
interventions may cause further airway damage without
long-term improvement. Collectively, these measures are
all palliative and temporizing, with diminishing returns, as
surgical intervention must be considered.

Pre-operative evaluation

Preoperative planning and evaluation includes appropriate
exclusion of underlying immunologic processes, in addition
to antecedent events, such as infection, trauma, or prior
irradiation. Simple soft tissue X-rays and thin slice spiral
CT imaging are used to better characterize the stenotic
segments of the airway (Figure 1) (5). It is preferred to
electively defer surgical management 2-3 months in the
setting of active inflammation and perform dilations prior
to resection, however, this is not uniformly practiced. Wang
et al. reports 20% of patients were dilated only at initial
evaluation and surgical correction deferred.

All surgical candidates should undergo bronchoscopic
evaluation of the airway to identify proximal and
distal extent of involvement, as well as degree of active
inflammation (Figure 2) (5). If the stenosis abuts the vocal
cords, or vocal cord mobility is impaired, a single stage
repair may not be possible (2). Otolaryngologists should be
consulted prior to operative intervention in these patients
so as to optimize the ability to extubate the patient post
operatively. However, significant stenosis that begins within
5 mm of the glottis is challenging and conditions must be
optimal. In those patients deferred because of inflammaton,
we recommend saline nebulizers twice per day to clear the
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inflammatory exudate.

Operative management

ILTS has become an increasingly common indication for
laryngotracheal resection in our institution over the past
25 years (2). Definitive resection can be most often
optimally achieved via a single stage repair, with or
without a posterior tracheal membranous wall flap. Close
collaboration with an excellent anesthesia team proves to
be the most important intraoperative variable to successful
outcomes (2). Extubation at the completion of the surgery is
sought and should be achieved in nearly all patients.

Careful endoscopic examination of the airway and
identification of extent of diseased trachea is essential.
Given the proximity to the subglottic airway and vocal cords
in idiopathic disease, most require resection of the anterior
half of the cricoid and reinforcement of the posterior
cricoid (Figure 3) (8). Excessive anastomotic tension and
preservation of the blood supply are vitally important. The
first two tracheal rings are typically part of the resection,
falling approximately 2 cm below the cricoid (9). One
must be careful to ensure that circumferential dissection is
maintained at the level of the diseased trachea, as tracheal
vasculature is segmental and enters laterally (2). Dissection
is kept on the trachea at all times to avoid injury to the
recurrent nerves.

Most commonly observed with ILTS disease, residual
scar will remain on the posterior cricoid plate, given its
characteristic circumferential disease pattern. This should
be resected and resurfaced with a tracheal membranous
wall flap (Figure 4) (2). One is able to enlarge the lateral
dimensions of the subglottic airway by approximately
4 to 5 mm by meticulously excising small segments of
thickened cricoid cartilage on either side and resection of
the thickened submucosal scar, while careful to maintain the
cricoid structural integrity (7). The mucosa overlying the
resected cartilage is importantly preserved and resurfaced
as a pedicled flap (Figure 5) (8). A single 5-0 Vicryl suture
is used to advance the flap and secure it to the cricoid.
Previously multiple sutures were used. The anastomotic
sutures now are used to secure the flap to the cricoid. This
is done to prevent exposed cartilage in the airway and
minimize granulation tissue formation.

Once reconstruction commences, reduction of
anastomotic tension is important. Interrupted sutures
are placed between the inferior aspects of the posterior
cricoid cartilage and the membranous wall flap (8). The
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Figure 1 Radiographic evaluation. (A) Simple posteroanterior, and
lateral soft tissue radiographs of the neck; (B) axial view (left) and

sagittal view (right) of the neck and airway. The arrows indicate the

area of stenosis (5).

Figure 3 Anterior cricoid plate is removed. Division of larynx and
trachea demonstrated by dashed lines (7).

membranous wall flap sutures are placed as vertical mattress
sutures so as to have the knots end up outside the lumen
of the airway. The laryngeal mucosa is then sutured to the
membranous wall flap (2). These sutures can be placed
so knots are inside or outside the lumen. Next, working
posterior to anterior, the anastomotic sutures approximating
the laryngeal mucosa and lateral cricoid lamina sutures are
placed first, followed by the tracheal mucosa and cartilage
(Figure 6) (7).

All sutures are placed first prior to tying down each

Figure 2 Bronchoscopic evaluation. (A) View of stenosis involving throw. The traction sutures are then tied down first,
cricoid; (B) stenosis involving cricoid (thick arrow) and posterior followed by the posterior membranous flap and inferior
cricoid mucosa (thin arrow); (C) fibrous band (arrow) extending to edge of the posterior cricoid plate, followed by the sutures
base of right vocal cord; (D) postoperative result. (5). of the laryngeal mucosa and membranous wall flap (2).
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Figure 4 If posterior scarring of the submucosa is present, as typically
seen in ILTS, the mucosa and submucosa are sharply dissected off
the posterior cricoid plate, leaving the cartilage in situ. A posterior
membranous wall flap is then tailored on the distal trachea for

resurfacing of the posterior cricoid plate (7).

Resected portion
of lateral cricoid

Mucosal flap
(pedicled posteriorly)

Figure 5 Sharp resection of thickened submucosal tissue is
performed laterally. The mucosa must be preserved for subsequent
resurfacing. Mucosa overlying resected cartilage is preserved as a
pedicled flap. Exposed cricoid cartilage is resurfaced by advancing
the mucosa as advancement flap over cricoid and secured with a

single interrupted 5-0 Vicryl suture (7).
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Figure 6 Anastomotic technique. Interrupted sutures between the
inferior edge of the posterior cricoid and tracheal membranous
wall flap. The sutures should be placed first through the inferior
edge of the posterior cricoid plate and then a vertical mattress
technique through the membranous wall flap with the knots
intended to be outside the lumen. A series of sutures are placed
between the laryngeal mucosa and edge of the trachea, taking full
thickness bites of the membranous wall flap. The sutures can be
placed with the knots on the inside of the lumen. Anterior sutures

between the laryngeal cartilage and anterior trachea are placed (7).

Proceeding posterior to anterior, the remaining sutures are
tied. The ET tube is advanced past the anastomosis into
appropriate position. The thyroid bag is then deflated, the
neck is flexed, and the stay sutures are tied first on either
side. Then working lateral to medial, the anterior sutures
are tied down, finishing in the same fashion with the
posterior sutures (2). Thyroid isthmus or strap muscles are
buttressed over the anastomosis upon closure.

7 Thorac Dis 2016;8(Suppl 2):5204-S209



S$208

The integrity of the anastomosis is tested by submerging
it under saline and delivering positive pressure via the
endotracheal tube. Any defects are approximated with
simple interrupted sutures. Approximately 6-7 days later,
the patient will undergo surveillance bronchoscopy.
Satisfactory examination allows for removal of the guardian
chin stitch and diet advancement (2).

Outcomes

Both short and long term results for patients undergoing
definitive surgical intervention for ILTS are excellent.

Table 1 Short-term complications (5)

Complications Number

Anastomotic 36
Granulation 17
Subcutaneous air 7
Stenosis 3
Mucosal flap 3
Cartilage necrosis 2
Bare cartilage 3
Separation 1

Other 84
Wound infection 11
Pneumonia 7
Vocal cord paralysis 2
Swelling requiring steroids 64
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Wang et al. recently published the largest series in the
literature, consisting of 263 patients with ILTS who
underwent single stage reconstructive surgery. Just 9%
of patients experienced recurrent disease, the majority of
which were managed with occasional dilations (5%) and 4%
have been recalcitrant requiring repeated dilations. Ninety
percent of patients had good results (5).

Post-operative complications were low (Table 1).
Granulation tissue at the anastomosis and glottic edema
are the most common short-term complications (5).
Edema typically presents 2 to 5 days postoperatively. Post-
operative edema or stridor may be treated with 24-48 h of
dexamethasone (2). Diuresis, elevation of the head of the
bed, and use of Heliox can be helpful. Granulations usually
were successfully debrided with a single bronchoscopy.

Anastomotic complications in this cohort were found to
be the most closely associated with previous tracheostomy,
stent placement, laser treatment greater than three times, or
endobronchial MMC injection (1able 2) (5). Further, vocal
cord involvement, length of resection greater than 3 cm,
and inability to extubate in the OR were risk factors for
recurrent disease (5).

A change in voice is experienced by many patients (53%)
postoperatively (5). Patients notice a slightly deeper voice
or inability to reach high notes if they sing. Their most
common problem is a diminished ability to project their
voice (67%) (5).

Despite the fact that the etiology of ILTS remains elusive,
laryngotracheal resection as a definitive surgical treatment
has demonstrated long-term benefits in this patient cohort.
This surgical option should be considered early in order to

Table 2 Risk factors for anastomotic complications and recurrence of stenosis (5)

Complications Recurrence
Factor Univariate Multivariate Univariate Multivariate
P Hazard ratio P Hazard ratio P Hazard ratio P Hazard ratio
Prior tracheostomy (n=59) 0.043 2.6 - - 0.012 - - -
Mitomycin C (MMC) treatment (n=27) 0.013 3.4 - - 0.026 3.2 - -
Not extubated (n=16) 0.023 3.7 - - 0.012 4.4 - -
Edema + steroids (n=64) <0.001 4.2 <0.001 6.6 - - - -
Stent (n=5) 0.005 27.5 <0.001 178.0
Laser >3 (n=52) 0.007 3.3 - -
Length >3 cm (n=18) 0.006 10.2 - -
Vocal cord abnormality (n=11) 0.001 9.9 0.003 16.8
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lessen complications and optimize outcomes.
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