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Abstract:

Post intubation tracheal stenosis is a clinical problem caused by regional ischemic necrosis of the airway. Its 
treatment options include tracheal resection with end to end anastomosis, laser resection and stenting. Laser 
resection followed by balloon dilatation of the soft stenosis is an innovative procedure. It is relatively simple 
and inexpensive procedure to perform. This case report highlights the importance of this innovative surgical 
procedure to alleviate the suffering of this elderly diabetic male with chronic renal failure and with a poor 
cardiac status ‘a high risk surgical patient’. Laser ablation of the stenotic segment followed by balloon 
dilation was performed under direct visualization. Quality of life following this procedure is also good in 
relation to post-operative morbidity.
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Introduction

Tracheal stenosis and the surgical procedure for 
its optimal management has long been a subject 
of debate. Incidence of tracheal stenosis has been 
on the rise due to increased incidence of trauma 
secondary to road traffic accidents and intubation 
injuries. Breathlessness on exertion which may be 
progressive, a brassy cough, recurrent pneumonitis, 
wheezing, stridor and cyanosis may all be part 
of the clinical presentation. It frequently has an 
insidious onset and the symptoms may be mistaken or 
disregarded for a variety of other disorders. There 
are multiple causes of benign tracheal stenosis, 
the most common being trauma. Awareness of the 
possibility of tracheal stenosis is very important 
in its early recognition. The management is timely 

and appropriate surgical intervention. The surgical 
procedure should be minimally invasive as we are 
dealing here with the airway and the patients are 
usually compromised. 

Catheter balloon dilatations are being widely 
performed to dilate areas of narrowing in blood 
vessels, ureters and the gastrointestinal tract. Balloon 
dilatation procedures traditionally involve the use 
of balloon catheters passed over a guide-wire and 
positioned within the luminal obstruction with the 
aid of fluoroscopy. While fluoroscopic guidance is 
necessary when direct visualization is not possible, 
as is the case with balloon angioplasty, its utility 
is unclear when an obstruction can be directly 
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visualized, as is the case with balloon dilatation of 
the trachea. The innovative technique of tracheal 
dilatation using an oesophageal balloon dilatation 
is done for the first time to the best of our knowledge.

Case Report

55 year old male was referred by the cardiologist 
with history of breathing difficulty of 2 weeks 
duration. Patient had undergone coronary artery 
bypass graft 10 months back. 6 months post-
surgery he developed adult respiratory distress 
syndrome (ARDS) and was intubated for 3 weeks. 
His other co-morbid conditions include chronic renal 
failure and type II diabetes mellitus. He had a poor 
cardiac status with an ejection fraction of 30%. On 
clinical examination patient was in biphasic stridor. 
Video-laryngoscopy done at this time showed 
stenotic segment in the upper tracheal region except 
for a small opening in the posterior region [Fig.1]. 
Vocal cord mobility was normal. To assess the 
exact site and extent of the stenosis a tracheogram 
[Fig.2] was done which showed a grade 4 stenotic 
segment in the upper trachea according to Cotton-
Meyer classification. The findings were confirmed 
with a virtual endoscopy. Our treatment options 
were either a tracheostomy to relieve the airway 
obstruction at the cost of his voice or a radical 
procedure like tracheal resection and end to 
end anastomosis. Due to his co-morbid conditions 
he had a high risk and increased morbidity of 
undergoing a major surgery like tracheal resection 
and anastomosis. We decided to proceed with the 
innovative technique of balloon tracheoplasty as 
it is a conservative procedure as well as curative 
for the patient. The innovation in this procedure is 
the use of oesophageal balloon for the dilatation 
of stenotic segment. Rigid bronchoscope was done 
and the stenotic segment was visualised. Potassium 
Titanyl Phosphate (KTP) - 532 laser assisted incision 
of the stenotic segment was done. Oesophageal 
balloon was introduced and positioned in the 
stenotic segment under bronchoscopic guidance. It 

Fig.1: Videolaryngoscopy showing a near total 
occlusion in the upper tracheal region.

Fig.2: Tracheogram showing grade 4 tracheal 
stenosis.
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was inflated with volumetric dosage of air with a 
pump and the stenotic segment was dilated. This 
was followed by Montgomery T tube stenting of the 
stenosed segment [Fig.3]. Post-operatively patient 
was comfortable and T tube was closed on 2nd post-
operative day. Patient was comfortable, phonating 
well and was discharged on the 2nd post-operative 
day.  Video-laryngoscopy done after 1 week 
showed the T tube in position and normal vocal cord 
function. There was no evidence of crusting, edema 
or granulation at the upper end of the tube. Patient 
was followed regularly at 3 months interval and 
decannulated after 1 year.

Discussion  

Apart from trauma, the differential diagnosis 
of tracheal stenosis can be subdivided into four 
categories congenital, neoplastic, infectious, and 
inflammatory [1]. Congenital tracheal stenosis is 
really quite rare and is often the result of posterior 
fusion of the tracheal rings, thereby forming complete 
rings. Other causes of congenital stenosis include 
vascular rings and other congenital cardiovascular 
anomalies such as an anomalous subclavian artery 
[1].  A previous history of endotracheal intubation 
or tracheostomy should not be taken lightly during 
the evaluation of a patient with upper airway 
symptomatology [2,3]. However, if there is no prior 
history of tracheal trauma, the etiology of the 
stenosis may be obscure and difficult to determine 
necessitating a systematic approach to make the 
diagnosis [4].

The successful management of tracheal stenosis has 
always been more than a surgical challenge for 
the otolaryngologists. By far, most cases of benign 
tracheal stenosis are the result of tracheal trauma, 
the majority of which are secondary to endotracheal 
intubation [3]. There are two principal types of 
strictures that occur after intubation, strictures at the 
site of the endotracheal tube cuff which is the most 
common location of post intubation stenosis and 

those that occur at the site of a tracheostomy stoma. 
The methods available for treating post intubation 
stenosis fall into two categories conservative 
endoscopic and open surgical methods. In our 
case we decided to go ahead with the innovative 
technique of balloon tracheoplasty as the treatment 
option in a patient who had a poor cardiac status 
and failing kidneys. Oesophageal balloons are 
primarily used in treating oesophageal strictures, 
oesophageal variceal bleeding etc. Their use in 
this part of the airway has not been documented 
previously. They are cost effective alternative to 
tracheal balloon dilatation. In contrary to tracheal 
balloon dilatation where saline or a contrast 
medium is used, air is used in the oesophageal 
balloons. Balloon dilatation of the trachea has been 
first reported by Cohen et al [5]. Balloon dilatation 
as a primary treatment has not been described in 

Fig.3: 1 week post-operative video-laryngoscopy 
showing the dilated segment with T- tube stenting.
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many cases in literature. The combination of laser 
excision and balloon dilatation was very effective 
in our case. The use of laser excision and dilatation 
has been reported earlier with Neodymium Yttrium 
Aluminium Garnet (Nd-Yag) laser [6,7]. We used 
the Potassium Titanyl Phosphate (KTP–532) laser in 
this case. The use of the bronchoscope gave us a 
good visualization which aided in the laser assisted 
excision of the stenotic segment [8]. 

The major advantage of balloon dilatation is lower 
morbidity and mortality than the open surgical 
procedures [9,10]. Tracheal lacerations following 
balloon dilatation have been reported in literature 
[11]. Caution should be exercised while performing 
this procedure to prevent complications. Excessive 
dilatation can lead to airway rupture, mediastinitis, 
pneumothorax and pneumomediastinum. 
Bronochoscopic laser assisted surgeries in managing 
tracheal stenosis is definitely an added advantage 
in trained hands.

Conclusion   

To conclude we emphasize the need for minimally 
invasive procedures in dealing with high risk 
patients. Usefulness of oesophageal balloon in 
tracheal stenosis of recent onset is a worthwhile 
option as the initial results are encouraging.   
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