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Innovative use of a Montgomery cannula in the bronchoscopic
management of tracheal stenosis and failed tracheostomy
decannulation
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Background: Endoprosthesis are being used in the everyday clinical practice either as a permanent so-
lution or transient. They can be used in both benign and malignant situations.
Case presentation: We report a case in which a temporary Montgomery cannula is used in conjunction
with therapeutic bronchoscopy to manage a patient with failed tracheostomy decannulation secondary
to a distal complex tracheal stenosis.
Conclusions: This innovative use of the Montgomery cannula allowed for successful management of the
patient's tracheal stenosis and subsequent tracheostomy tube decannulation.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Tracheotomy plays an integral role in the long-termmanagement
and success of patients with cerebrovascular disease, traumatic brain
injury (TBI), and neurologic sequelae of critical care illness. However,
long-term tracheostomies are well known to be associated with
varying degrees of tracheal stenosis and tracheomalacia [1]. Further-
more, patients suffering from TBI tend to have decreased cognitive
ability, difficulty with expectoration, and increased retention of pul-
monary secretionswhich poses challengeswith recurrent pulmonary
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infections and decannulation [2]. Herein, we describe a unique
management strategy for a patient with failed tracheostomy dec-
annulation secondary to complex tracheal stenosis with utilization of
therapeutic bronchoscopy andMontgomery cannula placement, with
subsequent successful decannulation.
2. Case presentation

A56year-oldmalewith ahistoryof intracranial aneurysmrupture,
chronic respiratory failure, and mechanical ventilation dependency
with tracheostomy presented to the emergency department (ED)
from a skilled nursing facility with severe dyspnea, productive cough,
and cyanosis of the lips. Patient's tracheostomy (cuffed, #8 tube) was
placed 2 months earlier at the time of his aneurysm rupture. Prior to
his presentation, despite recovering from his neurologic deficits, he
could not tolerate mechanical ventilationweaning trials and suffered
from recurrent pulmonary infections. Computed tomography (CT) of
the chest on arrival to the ED demonstrated a tracheal stenosis at the
distal end of the tracheostomy tube and bilateral lower lobe air space
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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opacities. The patientwas emergently taken to the bronchoscopy unit
for therapeutic bronchoscopy. Bronchoscopic examination revealed a
severe complex tracheal stenosis just distal to the tracheostomy tube
(Fig.1A)with an approximate tracheal dimeter of 5millimeters (mm).
Given patient's instability, decision was made to emergently relieve
his stenosis. The stenosis was incised at the 3, 6, and 9 o'clock posi-
tions with a high frequency electrocautery knife. This was immedi-
ately followed by sequential balloon dilation to 12mm. After dilation,
the stenosis was further explored and found to be 25 mm in length,
with an abundance of retained purulent secretions distally. A new #8
cuffed, extended tracheostomy tube was chosen and exchanged to
allow for bypassing and “stenting”of the stenosis (Fig.1B). The patient
subsequently improved and was discharged. One month later, the
patient's tracheostomy tube was decannulated and bronchoscopic
examination revealed that the previous tracheal stenosis appeared
patent. Decision was made to maintain patient's tracheal stoma with
the placement of a temporary Montgomery cannula (Fig. 1C) to allow
for tracheal suctioning and for possible reinsertion of tracheostomy
tube, given patient's complex tracheal issue. The external aperture of
the Montgomery cannula was capped with the included button
(Fig. 1D). One week later, the patient returned with dyspnea and
productive cough. Patient's Montgomery cannula was uncapped and
pulmonary secretions cleared with suction catheter. Because of
concern for recurrent stenosis, patientwas takenagain for therapeutic
bronchoscopy. Rigid bronchoscopywas performed and demonstrated
recurrenceof tracheal stenosis at the original site (previously treated).
Decision was made to repeat balloon dilation and proceed with
tracheal stenting. A silicone stent (Novatech, hourglass shape) was
chosen and successfully deployed (Fig. 1E). The patient's symptoms
completely resolved, and hewas subsequently discharged home. Two
weeks later, the patient remained asymptomatic andhisMontgomery
Fig. 1. A: Complex tracheal stenosis seen distal to tracheostomy tube at time of patient p
cheostomy tube with relief of tracheal stenosis. C: Temporary Montgomery cannula with d
tracheal stoma. E: Montgomery cannula seen in stoma just proximal to tracheal silicone sten
stent.
cannula was removed. His stoma healed without any complications.
Follow-up bronchoscopies continued to showexcellent stent position
and patent trachea over the next 24 months (Fig. 1F).

3. Discussion

Approximately 20% of ICU patients requiring mechanical venti-
lation require a tracheotomy [3]. While tracheostomies play a
valuable role in maintenance of respiratory function and protection
of the airway, its long term use is well associated with many
complications such as tracheal granulomas, tracheal stenosis, tra-
cheomalacia, and tracheoesophageal fistulas [4]. While successful
tracheostomy decannulation is routinely sought after, up to 5% of
patients experience difficulty with decannulation. The most
important factors leading to difficult decannulation are uncon-
trolled pulmonary infections, retained pulmonary secretions, and
severe tracheal stenosis [5]. Particularly, tracheal stenosis poses
difficult challenges in decannulation and management of such
patients. Ideally this population would be treated with tracheal
resection, however these patients tend to have many comorbidities
and are deemed non-surgical candidates for tracheal resection.
Furthermore, these stenosis tend to be distal to the tracheostomy
tube which are in the mid and distal tracheas, which are not always
technically amenable to surgical resection as well as Montgomery T
tube placement. Alternatively, patients are treated with a trache-
ostomy tube exchange to an extended tube to allow for bypassing
the stenosis. This does eliminate the harmful effects of the stenosis,
however it usually results in prolonged or lifelong tracheostomy
requirement. Drug eluting stents might provide a solution in the
future in order to avoid fibrinous tissue formation around both
ends of the stent [6,7]. Fibrinous tissue formation can be observed
resentation. B: Status post therapeutic bronchoscopy and placement of extended tra-
eploying device. D: External appearance of the Montgomery cannula exiting patient's
t. F: Status post Montgomery cannula removal with stable position of tracheal silicone
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in both silicon based and metallic self-expandable stents. In the
future a combination of drug eluting stents might help to avoid this
or even treat other medical situations [6,7].

In our patient's case, we successfully achieved tracheostomy
decannulation through an innovative combined approach with
therapeutic bronchoscopy and the placement of a short-term Mont-
gomery cannula. Therapeutic bronchoscopic treatment of benign
complex tracheal stenosis related to intubation and tracheostomies is
a well-known entity in the realm of interventional pulmonology
[8e10]. However, the use of Montgomery cannulas in conjunction
with therapeutic bronchoscopy for the purpose of decannulation is
unreported to our knowledge. Montgomery cannulas are available in
two varieties: short-term and long-term. The difference between the
two types is that the long-term cannulas are designed to promote
epithelialization of the tracheal stoma. Montgomery cannulas were
introduced in 1978 and were initially indicated for obstructive sleep
apnea, bilateral vocal cord paralysis, laryngeal carcinomawith glottis
insufficiency, and chronic lung disease with need for frequent suc-
tioning.While these cannulas have been available for decades, they're
used much less frequently than tracheostomy tubes. Montgomery
cannulas have many benefits over tracheostomy tubes such as they
allow for maintained patency of the tracheal stomawithout the need
to occupy the tracheal lumen, are easier tomaintain, and have amore
concealable design [11]. And similar to tracheostomy tubes, they
allow for tracheal suctioning of pulmonary secretions. These cannulas
can also be exchanged for a tracheostomy tubes in case of ventilatory
emergencies. Usually stents are inserted through a rigid broncho-
scope with the jet-ventilation respiratory model. However; the
method of insertion might vary based on the stent and medical sit-
uation that the medic has to treat [6].

Prior to presenting to our institution, the patient in this casewas
unable to successfully wean off of mechanical ventilation as a result
of tracheal stenosis (secondary to tracheostomy) and retained
pulmonary secretions. With utilization of electrocautery knife in-
cisions, balloon bronchoplasty, and placement of an extended tra-
cheostomy tube, we were able to manage patient's stenosis.
However, after planned removal of his tracheostomy tube, he did
re-develop the tracheal stenosis. In this situation, in our experience,
many institutions would reinsert an extended tracheostomy tube
as definitive management. While this may offer an immediate re-
lief, it does commit the patient to many long-term disadvantages
such as indefinite trach care, local discomfort, aesthetic concerns,
and a nidus for additional long-term tracheostomy complications.
Moreover, in our experience, these patients tend to be labelled as
too “high-risk” for subsequent decannulation trials, and as a
consequence, are never decannulated again [6,11e13]. With our
approach, the Montgomery cannula was able to act as a bridge for
the patient during the management of his tracheal stenosis. The
cannula provided us all the advantages of a tracheostomy tube
without any of its disadvantages. As a result, his tracheal stenosis
was managed in accordance with traditional interventional pul-
monary practices, and he was able to achieve successful dec-
annulation of his tracheostomy tube and subsequently his
Montgomery cannula.

While further trials are needed to evaluate the use of Mont-
gomery cannulas and its role in patients with tracheostomies and
tracheal stenosis, it appears that it may have a useful role in a select
patient population. Additionally, it may have a useful role in
bridging patients from tracheostomy tube removal to successful
decannulation in patients deemed to be marginal candidates for
decannulation.
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