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Management of Post-intubation 
and/or Tracheotomy Tracheal Stenoses
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The increasing number of intubations and per-
cutaneous tracheotomies performed, together with
the extended indication towards invasive mechan-
ical ventilation, the prolonged time of survival
and, as a consequence, increasing number of days
spent in Intensive Care Units have determined an
enlarged number of traumas of the upper airways
at the bases of the increasing incidence of tracheal
stenoses. About 2-3% of patients who undergo in-
tubations and/or tracheotomy develop tracheal
stenosis [1] (Level of evidence: IIb).

Aetiopathology

The traumatic damage due to the decubitus of
the endotracheal tube or tracheotomy cannula or
caused by the pressure exerted by their cuffs are
the most common causes of iatrogenic tracheal
stenoses.

The ischemic and necrotic damage and possi-
ble cartilagineous involvement (fractures) lead to
a redundant reparation process with consequent
cicatritial tracheal stenosis [2, 3] (Level of evi-
dence: IIb).

Several animal studies confirm that infections
may also concur to the mucosal damage involved
in the pathogenesis of airway stenoses [4] (Level of
evidence: IIa).

Diagnosis and classification

Inspiratory or, less frequently, expiratory dysp-
noea are the most frequent symptoms of respec-
tively extra- and intrathoracic tracheal stenosis.
Normally dyspnoea on effort is observed, with
varying intensity depending on the calibre of the
stenosis; when the tracheal diameter is less than 5
mm dyspnoea occurs also at rest. Cough is less
frequently complained of, mostly with an acces-
sional trend.

The first diagnostic element is represented by
the clinical history (recent intubation) followed by

pulmonary function tests with particular attention
to the amputation of maximal flow rates.

A CT scan of the trachea may be very useful in
order to obtain significant morphological data such
as the site, calibre and extension of the stenosis, to
describe the relationship with the adjacent anatom-
ical structures and to reveal possible disruption of
the tracheal wall. The gold standard in diagnosis is
nonetheless represented by tracheoscopy since on-
ly the endoscopic evaluation can clearly define the
type of stenosis (web-like, sleeve stenosis or gran-
ulomas), its extension, its exact location (distances
from vocal cords and carina), the possible carti-
laginous involvement with particular attention to
the cricoids, the state of the mucosa (presence of
flogosis, ulceration, necrosis or fibrosis), the pres-
ence of tracheal malacia and the exact calibre.
Moreover tracheoscopy allows for a specimen for
histological definition and microbiological studies
aimed to reveal infections.

On the basis of the endoscopical characteris-
tics several types of stenosis can be distinguished:
• Granulomas (at the tip of the cannula, on the

stoma site, etc.)
• Fibrotic bridges
• “Pseudoglottic” stenosis (“A” shaped stenosis

due to fracture of a cartilaginous ring sec-
ondary to tracheotomy)

• True cicatricial stenosis, further distinguish-
able into
– Web-like stenosis mostly circumferential

strictures of the trachea involving the mu-
cosa of a short segment (maximum 1 cm in
length)

– Complex stenosis sleeve strictures of the
trachea longer than 1 cm and often associ-
ated with various degrees of cartilage in-
volvement, malacia and flogosis.

Therapy

It is very difficult to stratify patients for degree
of illness and co-morbidities, which in turn makes
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it difficult to carry out large and randomised ther-
apeutical trials in order to determine the best ther-
apeutic strategy.

Patients frequently refer to the emergency and
it is mandatory to treat them immediately, making
it impossible to organise stratified studies.

In literature there are only a few clinical re-
ports, retrospective analysis or, in few cases, not-
controlled and not-randomised perspective stud-
ies. According to the latter, the therapeutic ap-
proach to cicatricial tracheal stenosis has to be
multidisciplinary, concerning the otolaryngolo-
gists and/or thoracic surgeons and interventional
pneumologists.

The indications towards endoscopic treatment
of cicatricial tracheal stenosis are still much debat-
ed, since in this field surgery has made remarkable
progresses with reduction of mortality and mor-
bidity and with improvement of quality and stabil-
ity of outcomes [5] (Level of evidence: IV).

According to many authors surgical resection
with end-to-end anastomosis represents the elec-
tive choice with over 90% success rate [6-8] (Lev-
el of evidence: III). Therapeutic bronchoscopy is
considered only a “pro-tempore” treatment before
surgery, particularly in critical situations, aimed at
avoiding more invasive procedures such as tra-
cheotomy [5, 7, 9] (Level of evidence: III).

However in some cases surgery is contra-indi-
cated due to the length of the stenosis or severe as-
sociated pathologies; in these situations less inva-
sive endoscopic treatments are taken into consid-
eration.

This therapeutic options include mechanical
dilation, methods of local tissue ablation, possibly
followed by endoprosthesis placement; all these
procedures are performed through the rigid bron-
choscope, under general anaesthesia [10-12] (Lev-
el of evidence: IIb).

Rigid bronchoscopy offers several advantages:
– It supports the airways’ patency allowing ven-

tilation and oxygenation
– It offers a better vision
– It permits the introduction of various tools at

the same time (dilators, forceps, rigid suction
tubes, optics)

– It permits stent placement
– It permits to front complications [11, 13, 14]

(Level of evidence: III).

Endoscopic therapeutic techniques

1. Mechanical dilation
It consists of enlarging the tracheo-bronchial

lumen with the rigid technique under general
anaesthesic. It is also possible to use various types
of dilators (probes with balloon, Jackson’s dilators
of progressive calibre) in local anaesthesia, con-
scious sedation or general anaesthesia.

Most authors perform mechanical dilation with
rigid technique, using tubes of increasing calibre,
because of the advantages associated to the good
management of airways and the low incidence of
complications [11, 13-16] (Level of evidence: III).

2. Electrocauterication (EC), Argon-Plasma
Coagulation (APC) and Criotherapy (Cryo)
These are thermal ablation modalities consist-

ing in the application of high frequency electric
current (EC and APC) or very low temperature 
(-40°C - -60°C) (Cryo); they can be endoscopical-
ly performed in rigid or flexible bronchoscopy, in
general or local anaesthesia respectively.

Most publications on this subject concern the
treatment of malignant lesions. If used in the treat-
ment of post-intubation tracheal stenosis EC and
APC can be fibro-genetic and Cryo is ineffective
because of the lack of blood vessels; moreover it
can be dangerous for the possible persistence of
iced tissue in the airways. These methods, espe-
cially APC, may only be used in granulomas [17-
19] (Level of evidence: III).

3. Laser (Light Amplification by Stimulated
Emission of Radiation)
An external energy source, usually optical or

electrical, is used to stimulate an active substance
(normally Nd-YAG or Diodes) container within
the core of the laser.

For the treatment of cicatricial stenoses the
most suitable technique is based on radial laser in-
cisions followed by gentle balloon (less traumatic)
or tube dilation (visual control). Contact laser is
preferably used, with high absorption coefficients
and low scattering coefficients in order to localize
its effect on the cut surface avoiding excessive
heating of the surrounding tissues with consequent
fibrosis. The laser beam is interrupt when the inci-
sion is visibly sufficient, without redundant energy
delivery [10, 11, 20].

4. Stents
Tracheo-bronchial prostheses are normally sil-

icon cylindrical stents, metallic ones or combined
(silicon+metallic). They support the airway walls
maintaining the calibre obtained thanks to laser as-
sisted endoscopic dilation.

Stenting is indicated in case of unstable
stenoses, quite likely to recur

It is normally a temporary item aimed at de-
fending the airway calibre as long as the fibro-ci-
catricial process comes to a head; therefore pros-
theses must be easily removable which is true for
silicon stents, but not for metallic or combined
ones. As a consequence, at present, the most suit-
able are silicon stents.

Vocal cord paralysis represents relative con-
traindications to stent placement since it compro-
mises cough efficacy increasing the risk of sputum
retention [21, 22] (Level of evidence: III).

Possible/Infrequent complications are dislo-
cation, granulomas, obstruction by sticky secre-
tions or bacterial over infections with consequent
“foetor ex ore”.

Medical Therapy

The utility of antibiotic therapy after interven-
tional bronchoscopy is not proved except that in
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bacterial endocarditis. Nevertheless it is probable
that, when the treatment has been particularly trau-
matic, the antibiotic treatment could be useful in
preventing over infection which could contribute
to ristenosis. There is not any evidence of the role
of steroids in prevention of recurrence, but also in
this case it is probable that anti-inflammatory ther-
apy, reducing flogosis, could contribute towards
the stabilisation of the airway damage. One exper-
imental study on dogs demonstrates the role of an-
tibiotic and steroid therapy in protecting the tra-
cheal wall to stenosis after a trauma [23] (Level of
evidence: IIa).

It has been hypothesised that mitomycin (an
antiblastic drug inhibiting fibroblastic prolifera-
tion) could have a role in preventing stenosis re-
currence. Randomized animal studies offer con-
trasting results [24, 25] (Level of evidence: IIa);
several non controlled clinical studies on human
seem to prove its efficacy in preventing recurrence
of stenosis [26, 27] (Level of evidence: IIb).

Surgical resection

Surgical resection with end-to-end anastomo-
sis is widely considered as the elective treatment
[6-8] (Level of evidence: III).

Preoperative bronchoscopy is essential to plan
surgery that can be absolutely or temporary not in-
dicated. Absolute contraindications are severe and
irreversible co-morbidities and too long stenosis
(more than 50% of tracheal length).

In all temporary contraindication to open
surgery (acute flogosis, infections or not yet well
defined stenosis…) and in case of critical
stenoses (diameter <5 mm) the endoscopic treat-
ment is advisable, even repeatedly, according to
the most experienced surgeons; in fact, the opti-
mal surgical timing increases the results and de-
crease the complications [5-8, 22, 28] (Level of
evidence: III).

Complications

Fibrine engorgement is a frequent complication
of endoscopic laser treatments, whereas airway
wall perforation occurs anecdotically. In case of
stent placement possible complications are disloca-
tion, granulomas, obstruction by sticky secretions
or bacterial over infections with consequent “foetor
ex ore”. Major or permanent complications are
never described [10, 22] (Level of evidence: III).

Minor complications of open surgery such as
vocal cord paralysis [5], have largely reduced rang-
ing from 5 to15 %, with a very low mortality rate,
although some cases of death are described even in
the best series [6-8, 29] (Level of evidence: III).

Follow-up

Asymptomatic patients should not undergo un-
timely/early bronchoscopic evaluations since it is
largely accepted that if recurrences occur it nor-
mally happens 20-40 days after the endoscopic
treatment.

Even in case of stent placement a planned en-
doscopic follow up in absence of renewal of symp-
toms can not be justified since it does not reduces
the number of complications. On the other hand an
endoscopic evaluation at one year from treatment
may be very useful to evaluate the final results
[30] (Level of evidence: III).

Results

All studies on this topic report different suc-
cess rates of the endoscopic therapy ranging from
32 to 66% depending on the type of stenosis and
the endoscopic technique applied.

For the treatment of simple lesions, namely
granulomas and web-like stenoses, the success rate
is almost 100% [10, 20, 31] (Level of evidence: III).

Recommendations

• The therapeutic approach towards
tracheal stenoses must involve oto-
laryngologists and thoracic surgeons
as well as interventional pneumolo-
gists. The endoscopic treatment is
the only treatment available for
those patients not suitable for
surgery because of the excessive
length of the stenosis or because of
the presence of severe co- morbidi-
ties (Grade B).

• The urgent endoscopic treatment of
critical web-like or complex stenoses
(diameter <5 mm) is universally ac-
cepted since it permits to overcome the
acute phase without performing more
invasive and dangerous procedures,
namely tracheotomy (Grade B).

• When one or more cartilaginous
rings are involved the endoscopic
treatment is normally contraindicat-
ed unless surgery is not feasible
(Grade B).

• The endoscopic treatment is the gold
standard for simple lesions, namely
granulomas, fibrotic bridges or web-
like stenoses, with a very high suc-
cess rate (Grade B).

• In cases of potentially complex surgical
tracheal stenoses the choice of treat-
ment is quite debated. In all temporary
contraindications to open surgery
(acute flogosis, infections or unstable
stenoses) the endoscopic treatment al-
lows a variable period of palliation of
symptoms minimising the use of
steroid drugs which could risk the sur-
gical anastomosis. In all cases of tran-
sient contraindications to surgery the
endoscopic treatment, even repeated,
allows an optimal surgical timing with
better surgical results and fewer com-
plications (Grade B).
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• In 66% of complex stenoses Laser
Assisted Mechanical Dilation (LAMD)
with or without stenting can be effi-
cacious with very few transient 
complications and no mortality.
Nonetheless the surgical resection
and anastomosis also achieves defin-
itive results. The choice between
these two kinds of treatments is quite
debated, often influenced by the clin-
ical and psycho-neurological condi-
tions of the patients (Grade B).
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