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Laryngotracheal stenosis (LTS) is a severe condition with a high morbidity rate, 
described as the narrowing of the upper airway diameter. The etiology of acquired LTS 
is dominated by prolonged tracheal intubation. The diagnosis is based on endoscopic 
examination and computed tomography scan imaging providing an exact analysis of 
the lesion, with precise measurements.
We report a descriptive retrospective review based on the analysis of the medical 
records of a cohort of 18 patients, treated between January 2015 and January 2018 for 
an acquired LTS.
The results showed predominance in young males. The majority (73%) was hospital-
ized in a reanimation unit under tracheal intubation while the others (27%) underwent 
a tracheostomy. The location of the stenosis was tracheal in 69% of the patients, laryn-
geal in 23%, and laryngotracheal in 8%, and the degree of obstruction exceeded 70% 
in 11.2%. The endoscopic treatment was based on dilatation and endoluminal calibra-
tion by the Montgomery T-tube in 77.7% of our patients, circumferential resection 
by CO2 laser in 11.1%, and endoscopic posterior cordectomy in 11.1% of the cases. 
The surgical treatment relied on the resection of the stenosis followed by T-tube cal-
ibration in 61.1% of our patients, the resection with a termino-terminal anastomosis 
in 11%, and supraglottic partial laryngectomy in one patient. The follow-up showed 
major improvement in the clinical symptomatology, but the biggest challenge in LTS 
remains the occurrence of restenosis.
LTS is a severe condition and needs to be always considered in patients with inspiratory 
dyspnea and a medical history of tracheal intubation. It requires exhaustive endoscopic 
and imaging exploration with multidisciplinary management and long-term follow-up 
to prevent and detect the early signs of an eventual recurrence.
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Introduction
Laryngotracheal stenosis (LTS) is a severe condition described 
as a narrowing of the upper airway between the larynx and 
the trachea with potentially devastating consequences. The 

origin can be congenital or, most frequently, acquired as a 
result of trauma, related to endotracheal intubation due to 
external traumas, and tracheotomies, or due to a neoplasm, 
autoimmune, or infectious process.1
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The clinical presentation is dominated by dyspnea, or 
respiratory failure in the advanced forms, requiring a trache-
otomy as a saving procedure. The imaging and endoscopic 
exploration is very contributory in specifying the steno-
sis characteristics. The optimal management of LTS needs 
a multidisciplinary approach. Besides, next to endoscopic 
expansion dilatation and Montgomery T-tube tracheal stent 
calibration, CO2 laser and open surgery resection, in addition 
to partial laryngectomy and laryngotracheoplasty, offer mul-
tiple therapeutic options depending on the site, the type, and 
the measurements of the stenosis. However, the risk of recur-
rences still high, the restenosis often occurs, leading to an 
iatrogenic vicious circle where the patients lose their laryn-
gotracheal functions majorly affecting their quality of life.2

The aim of our work is to describe the clinical aspects, 
the imaging and endoscopic findings, and the treatment 
modalities of LTS; and to analyze the results of operated 
patients, exposing the management difficulties of this par-
ticular condition.

Patients and Methods
We performed a descriptive retrospective review based on 
the analysis of the medical records of a cohort of 18 patients, 
treated at the Department of Head and Neck Surgery of the 
20 August Hospital of Casablanca, between January 2015 and 
January 2018, for an acquired nontumoral laryngeal, tra-
cheal, or laryngotracheal stenoses. All other etiologic forms 
of stenosis were excluded.

The medical history and epidemiological parameters 
were stated. The causal factors of the occurrence of the 
LTS were highlighted with a description of the first reveal-
ing symptoms and the initial medical care required. Then, 
the clinical, radiological, and endoscopic data of all the 
patients were completed and compared to assess the dif-
ferent stenoses parameters. The treatment varied but all 
the patients underwent a surgical procedure, the details of 
which were reported.

The postoperative follow-up was assured on short- and 
long term, looking for any sign of recurrence. The resteno-
sis has been assessed in terms of time limit, clinical aspect, 
location and degree of obstruction, and the chosen curative 
treatment.

The qualitative variables were analyzed in frequency and 
percentage, while the quantitative variables were analyzed 
in medians.

Results
Epidemiological Features and Medical History
Among the 18 patients collated, there were 14 males (77%) 
and 4 females (23%), with a sex ratio up to 3.5. The median age 
was 26.7 years (19–59 years) with a high majority of young 
people under 30 years of age representing 77% (►Fig. 1).

No particular medical history was noted except a total 
thyroidectomy for three of the patients.

The stay in reanimation unit was observed in 13 patients 
(73% of cases) secondary to severe cranial trauma in  

10 patients (55%), severe pneumonia in 2 patients (13%), 
and Guillain-Barré syndrome in 1 patient (5%). Regarding 
the prognosis and the need of prolonged endotracheal intu-
bation, 30% of these patients underwent a preventive and  
programmed tracheotomy after 5 to 30 days, with a median 
of 20 days.

The five patients (27%) with no history of tracheal intu-
bation required a tracheotomy for bilateral paralysis of the 
two vocal cords, secondary to bilateral surgical lesion of 
the two recurrent laryngeal nerves during total thyroidec-
tomy 3 to 4 months ago in two cases and external laryngeal 
trauma in three cases to secure the upper airway.

The follow-up showed that the 43% of our patients who 
did not undergo a preventive tracheotomy in the reanima-
tion unit presented a respiratory distress immediately after 
extubation or days later after discharge with an average free 
interval of 2 weeks and then, all needed a rescue tracheot-
omy. Also, the other 30%, despite their preventive tracheot-
omy, presented inspiratory dyspnea on an average of 3 weeks 
after their decannulation, requiring the replacement of 
the tube. At last, the two patients with bilateral vocal cord 
paralysis were treated surgically for a laser cordectomy and 
the three patients with laryngeal trauma were kept under 
observation for 1 month and they all presented inspiratory 
dyspnea after the removal of the tracheotomy tube requiring 
another tracheotomy.

Thus, tracheotomy was finally done onto the totality of 
our patients, either as a preventive and planned procedure 
in 30% of the cases in the reanimation unit, or as a saving pro-
cedure in front of acute respiratory distress, most frequently 
in the emergency room, in 70% of the cases.

Clinical Features
The main symptom was inspiratory dyspnea as found in 70% 
of our patients, possibly associated with dysphonia, imme-
diate or progressive, possibly leading to respiratory failure.

The clinical examination of the patients admitted to the 
emergency room, with a history of tracheal intubation, 

Fig. 1  Distribution of patients according to age.
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laryngeal trauma, or total thyroidectomy, found conscious 
patients, Glasgow Coma Scale score up to 15, cyanotic with 
stridor, and suprasternal retraction. A scar of thyroidectomy 
was found in two patients.

Clinical and Endoscopic Exploration
The clinical and endoscopic exploration is based on flexible 
rhino-laryngoscopy and direct rigid laryngoscopy allowing 
the precise analysis of the LTS parameters.

	• Site: The location of the stenosis was tracheal in 69% of 
the patients, laryngeal in 23%, and laryngotracheal in 8%.

	• Subsite: For the strictly laryngeal site, the stenosis was 
supraglottic in one patient, glottic in one patient, and sub-
glottic in the last one.

	• Aspect: An inflammatory aspect of the stenosis was found 
in all the patients.

	• Degree of obstruction: The reduction in the laryngeal 
or tracheal lumen was evaluated between 0 and 50% in 
10 patients (55.5%), between 51 and 70% in 6 patients 
(33.3%), and between 71 and 100% in 2 patients (11.2%; 
►Fig. 2).

The mobility of the larynx was preserved in 16 patients 
and reduced in 2.

Radiological Data
A front chest X-ray was done in all of our patients showing 
the LTS in only five cases (28%) as a narrowing of the tracheal 
clarity regarding the seventh cervical vertebrae.

The cervical computed tomography (CT) scan remains 
the most contributory imaging examination for a more pre-
cise assessment of the stenosis. It was done in 76.9% of our 
patients, showing the stenosis as a circumferential thickening 
or a narrowing of the laryngotracheal lumen. In 53.8%, exact 
measurements of the stenosis were given, always exceeding 
1 cm, up to 5 cm in one patient (►Fig. 3).

Therapeutic Management
The medical treatment was indicated to all patients and 
started with oral corticotherapy in a dose of 1 mg/kg per day 
for 5 to 10 days. Antibiotics were reserved for patients with 

signs of infection based on amoxicillin/clavulanic acid in a 
dose of 150 mg/kg per day for 8 days.

The endoscopic treatment based on dilatation by adapted 
expansive candle and endoluminal calibration by the 
Montgomery T-tube tracheal stent was performed in the 
majority of our patients (77.7%). The circumferential resec-
tion of the LTS by CO2 laser was done in 11.1% of the patients 
while an endoscopic posterior cordectomy was performed 
in 11.1% of the cases.

For the surgical treatment, different options were indi-
cated. The majority of our patients (61.1%) underwent a 
resection of the stenosis via an external approach followed by 
a calibration by the Montgomery T-tube. A resection of ste-
nosis with a termino-terminal anastomosis was performed 
in 11% of the patients, while one patient was operated for a 
supraglottic partial laryngectomy.

Evolution and Follow-Up
The follow-up was conducted from the early postoperative 
stage and was based on clinical, endoscopic, and imaging 
exploration.

The short-term follow-up showed major clinical improve-
ment with total disappearance of dyspnea, with no swal-
lowing disorder. The hospital stay was short and no further 
complication was noted.

The medium-term follow-up was focused on the suc-
cess of decannulation with a median time limit of 2 weeks, 
until 1 month for three patients (those operated for resec-
tion anastomosis and the supraglottic partial laryngectomy).  
On the other hand, the Montgomery T-tube was kept for  
9 to 12 months.

The long-term follow-up was centered on the return to a 
normal functioning life and, mostly, to detect eventual recur-
rences. The evaluation of the therapeutic results was based 
clinically on the total absence of dyspnea during daily and Fig. 2  Distribution by degree of stenosis obstruction.

Fig. 3  Computed tomography scan imaging of a laryngotracheal 
stenosis.
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professional activities. Endoscopic examination and cervical 
CT scan were done and showed major improvement in the 
initial LTS in 27.7% of the cases (after CO2 laser and T-tube 
treatments). On the other side, 55.5% of the cases developed 
a recurrence of the stenosis, in the same site, usually lower. 
The restenoses were treated initially by Montgomery T-tube.

Discussion
LTS is defined as a luminal narrowing of the larynx and/
or trachea secondary to pathological fibroinflammatory 
repair process.3 It is a high-morbidity condition, showing a 
rise in recent years because of increased incidence of pro-
longed intubation, tracheotomy for head and neck pathol-
ogies, and recovery of patients out of intensive care and 
reanimation units.4

The most concerned age range seems to be of 20 to 30 years, 
as it showed in our series and in Babu et al’s study.2 This age 
range is also the most concerned by severe cranial trauma 
and polytrauma secondary to road traffic injuries, requiring 
a stay in the reanimation unit. A second peak is also reported 
at the fifth decade related to the recrudescence of medical 
affections. Thus, the majority of our patients with history of 
reanimation stay were either hospitalized for severe trauma 
or medical condition affecting the respiratory function.

For the same higher susceptibility for trauma, the mascu-
line predominance found in our study (77%) is also described 
by Cuisinier et al5 up to 65%. However, Stauffer et al6 deny the 
positive correlation between masculine gender and LTS.

The physiopathology of the LTS is a mucosal ischemia and 
ulceration secondary mainly to the pressure of the intuba-
tion tube cuff. The inflammatory reaction and local infection 
lead to progressive damage of the cartilaginous body. The 
tracheotomy, by directly affecting the tracheal cartilaginous 
rings, is a supplementary factor for tracheal instability. So, 
LTS regroup retractile fibrosis of the mucosa and instability 
of the cartilaginous structure (malacia).7

Schematically, three types of tracheal stenosis were 
described in the literature. The short and simple stenosis 
(<1 cm) with a diaphragm shape is secondary to concen-
tric and retractile fibrosis of the mucosa, usually sparing 
the cartilaginous rings. The complex stenosis (≥1 cm) with a 
tortuous shape affects the totality of the tracheal wall, spe-
cifically the cartilaginous rings. Tracheomalacia is frequently 

associated in this type, usually detected after the dilatation. 
And the pseudo-glottal stenosis with an A shape is secondary 
to a rupture of the tracheal cartilages after the tracheostomy 
inducing a short-portion tracheomalacia.7

►Table 1 summarizes the predisposing factors related to 
tracheal intubation and tracheostomy.2,5

Anand et al8 reported an incidence of 0.6 to 21% of LTS 
after an intubation and an incidence of 6 to 21% after a tra-
cheotomy. But the incidence can reach 20 to 30% when there 
is a succession of intubation/tracheotomy, increasing the 
duration of mechanical ventilation.9-11

The time limit when the laryngotracheal lesions appear 
is widely discussed. Our patients started developing lesions 
after 5 days. Keane et al11 consider the intubation harmless 
for 6 days while it is 8 days for Pontoppidan et al.12 Another 
study showed that laryngotracheal lesions start in the first 
17 hours after the trauma in adults and in the first week in 
children.2 On the other hand, Baugnée et al13 showed that also 
the very short intubation for less than 24 hours can cause 
secondary scar stenosis.2,13

Also, Sinha et al14 demonstrated significant mucosal 
injury following short-term tracheal intubation at near rec-
ommended cuff inflation pressures on animal model. For 
a duration of tracheal intubation of 191 minutes (standard 
deviation ± 41.6), in all except one animal, cuff pressures were 
maintained in the range of 25 to 45 cmH20. Histopathological 
findings showed more extensive changes than previously 
described, seen in all mucosal layers consistent with acute, 
suppurative, and ulcerative tracheitis.

Inspiratory dyspnea in a patient with a history of tracheal 
intubation or tracheotomy is the main clinical revealing 
symptom, found in almost 100% of the cases in literature. 
However, other signs should warn as dysphonia, exertional 
dyspnea, wheezing, shortness of breath to hoarseness, frank 
stridor, or bradypnea.15

The endoscopic exploration has a capital importance con-
sidering its contribution in the evaluation of the location, 
expanse and obstruction degree of the stenosis, and the state 
of the local mucosa. It also allows taking samples for biopsy.

The most common location in our study was the trachea 
with a rate of 69%, followed by the larynx in 23% of the cases 
with an equal distribution of its three levels, then the LTS 
in 8% of the cases. However, Babu et al’s study2 found a higher 
incidence of subglottic laryngeal stenosis with a rate up 

Table 1  Predisposing factors of laryngotracheal stenosis related to intubation.2,5
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to 61.9%, followed by the tracheal stenosis (33.3%), then the 
LTS (4.7%). Also, Zribi et al’s16 study considered the superior 
third as the most affected in tracheal stenosis as long as it is 
the most injured by intubation tube.

Also, the length of the stenosis in all our patients was 
measured between 1 and 6 cm, while the degree of obstruc-
tion was evaluated with a predominance of an obstruction 
under 50%. The Zribi et al16 study found a rate of 66.6% of ste-
nosis from 2 to 4 cm, 28.5% below 2 cm, and 4.7% above 4 cm, 
with a median degree of obstruction at 75% (50–95%); while 
Cuisinier et al5 reported the median degree of obstruction 
at 64% (10–95%).

The CT scan was done in 76.9% of cases in our study and 
remains the reference imaging examination. Actually, the 
CT scan multislice presents advantages such as reduction in 
respiratory and cardiac artifacts, absence of unexplored inter-
val, and the precise measurements in the three space planes, 
in addition to reconstructions and dynamic explorations.17 
Thus, multiple studies highlighted its high sensitivity and 
specificity in LTS stenosis, proposing it as a replacement of 
endoscopic exploration.

Management of LTS is challenging and requires a multidis-
ciplinary approach. The fundamental aims of the treatment 
are airway patency, glottic competence for airway protection 
against aspiration, and acceptable voice quality, in that order 
of priority.2

The first step consists of medical treatment to reduce the 
local inflammation and stabilize the stenosing lesions based 
on corticosteroids, antibiotics, acid reflux treatment, and 
mitomycin C, even if a study by Madan et al concluded that 
mitomycin C is not an effective treatment for postintubation 
tracheal stenosis.18

If tracheotomy is the simplest treatment method, used in 
our study for patients with respiratory failure coming to the 
emergency, it has limitations like the inability to vocalize, the 
inaesthetic disfigurement, and the impossibility for certain 
activities such as swimming.2

The endoscopic management is indicated for lesion  
size <1 cm without framework destruction and is based on 
dilatation of the stenosis with or without the use of elec-
trocautery or laser for luminal enhancement, which has the 
advantage of precision, maneuverability, good hemostasis, 
and less postoperative edema, and can be used before or 
after surgery. With these measures, the relief is immediate 
and the result can be curative in some and provide an excel-
lent bridge to surgical management in the rest. However, 
many reports show high recurrence.19 In Yamamoto et al’s 
meta-analysis,20 success rates of endoscopic dilatation and 
laser resection (six articles) varied between 40 and 82%, but 
when the indication was a lesion size <1 cm without frame-
work destruction, the results were significantly better than 
in patients with stenosis lengths >1 cm, showing the impor-
tance of the good indication.

Surgery remains the main curative treatment, but it is 
still difficult, needing rigorous postoperative nursing. The 
indications for laryngeal or laryngotracheal stenosis vary 
depending on the mobility of the arytenoid, the length of 
the stenosis, the state of the cricoid cartilage, and the degree 

of damage in the subglottic area, and they are summed up 
as follows:21

	• In case of normal arytenoid mobility: If the stenosis is 
limited to the cricoid cartilage, an enlargement laryngo-
tracheoplasty by a cartilage graft is performed, usually 
without calibration. If the stenosis is circular, an anterior 
and posterior cricotomy is done with the interposition of 
a cartilage fragment in the two incisions, plus a calibration 
by a Silastic sheet or a Teflon tube.

	• In case of glottic immobility secondary to a cricoarytenoid 
ankylosis with severe and extended subglottic stenosis: It 
is possible to combine cricotracheal resection with pos-
terior vertical cricotomy, cartilage interposition, and pro-
longed calibration. A laryngotracheoplasty with anterior 
and posterior enlargement associated to a quadrisection 
of the cricoid can also be adapted.

The type of the tracheal stenosis highly guides the surgi-
cal procedure. The inflammatory short and simple tracheal 
stenosis, after the medical treatment, is best managed by 
endoscopic interventions, such as dilatation by an expan-
sion candle or endoluminal calibration. However, in case of 
complex stenosis concerning a long segment with cartilage 
destruction, surgery is the preferred modality with bet-
ter long-term results, based on a resection of the affected 
portion followed by a termino-terminal anastomosis. The 
surgery should be cautiously done; the lateral tracheal dis-
section should be restricted only to the stenosed segment to 
avoid ischemia to the tracheal ends with good care on avoid-
ing injury to the recurrent laryngeal nerves.19 In Yamamoto 
et al’s meta-analysis,20 pooled success rate of laryngotracheal 
resection and anastomosis (12 articles) was 95%.

Endotracheal prosthesis (stents) is recommended in 
benign tracheal stenosis only if the patient is unfit for, or 
refuses surgery, or as a bridge to surgery, and should not be 
used as a definitive treatment regarding its important tra-
cheal damages.22

Otherwise, Montgomery T-tube stays the best alternative 
when reconstructive surgery cannot be done. Working as a 
tracheal stent and a tracheostomy tube, it allows the pres-
ervation of voice, maintenance of nasal respiration, and a 
good tolerance with less local inflammatory reaction, in 
addition to being a socially acceptable device with easy daily 
care.23 Regarding the amount of time it should stay in place, 
Huang’s study24 recommends a duration of 6 to 12 months, 
prolonged after revision. The results with the Montgomery 
T-tube are satisfying as the totality of our patients with the 
T-tube showed major clinical improvement with a disap-
pearance of dyspnea for 3 years; results are confirmed by 
Dass et al’s study25 on 71 patients concluding to a favorable 
result after treatment by T-tube in 91.5% of the cases, with a 
success of decannulation.

Our study reports a rate of restenosis up to 60%, second-
ary to a granuloma with a lower stenosis. These recurrences 
were treated by the excision of the new lesion and the setting 
up of a Montgomery T-tube of a larger size. The Zribi et al 
study16 advises the use of the T-tube in first intention in asso-
ciation with other therapeutic modalities; specifying also its 
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efficiency in the treatment of recurrences whose evolution 
and follow-up were favorable. Also, for the management of 
recurrences, endoscopic treatment can be used, or a second 
surgical procedure but with an interval of 1 year at least, to 
stabilize the stenosis.

Conclusion
LTS represents a particular condition with an increasing inci-
dence and a high morbidity. The main causal factor still is 
the prolonged tracheal intubation. The clinical presentation 
is dominated by dyspnea.

The management of the LTS is very challenging. The 
resection-anastomosis is the treatment of choice even though 
its feasibility is difficult when the stenosis concerns the glot-
tis or subglottis. Otherwise, the Montgomery T-tube seems 
more efficient and should be always considered according to 
its effectiveness on airway permeability and voice restoration.

The main complication of LTS is the high incidence of 
recurrence that can occur multiple times affecting sorely the 
anatomical function and the patient’s quality of life.
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