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ABSTrAcT

Tracheal stenosis is a rare but severe complication after longtime intubation and tracheos-
tomy. It is the result of an abnormal healing process with uncontrolled scarring leading to a 
gradual narrowing of the airway. Patients become symptomatic months to years after decanula-
tion with increasing exertion dyspnea and progressive stridor. Interventional techniques like di-
lation, laser resections or stent placements only relief symptoms for a short time usually leading 
to a more severe restenosis thereafter. The only long-term success can be achieved by surgical 
correction and removal of the affected tracheal segment.

Herein, we report two typical cases of post-tracheostomy stenosis treated in our institution. In 
both patients the diseased parts of the trachea were removed and an end-to-end anastomosis was 
performed. Functional results were optimal and control endoscopies revealed a well-healed anas-
tomosis. 2 years and 6 months after the procedures both patients are well without any symptoms.

A surgical correction of the tracheal stenosis is the treatment of choice in post-tracheostomy 
stenosis patients. The procedure is safe and leads to good results in experienced hands. For an 
optimal outcome patients should be referred to an interdisciplinary competence center of laryn-
gotracheal surgery.
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introduction

Tracheal stenosis is a rare complication after 
tracheostomy. According to a recently published 
multi-institutional analysis of tracheostomy com-
plications, airway stenosis is the most common 
late complication with an incidence of 1.7% 
[Halum S. et al., 2012]. The mechanisms leading 
to a post-tracheostomy stenosis (PTS) are still not 
completely understood. A mucosal injury is 
thought to be the initial factor leading to scarring 
[Singh T. et al., 2010]. This injury can be caused 
by an improper cuff management leading to an 
ischemic damage of the mucosal lining or by ero-
sion of the canula. The so-called anterior A-shaped 
stenosis typically found at the insertion site of the 

former tracheostomy has a different pathogenesis. 
It is caused by a constriction of scar tissue replac-
ing the anterior defect leading to shrinkage of the 
airway [Grillo H., 2004].

Patient with a PTS usually becomes symptom-
atic months or years after removal of the tracheos-
tomy tube. They complain of increasing exertion 
dyspnea and stridor, which is initially often misdi-
agnosed as asthma. Since in all cases the airway 
narrowing will further advance, surgical treatment 
becomes inevitable. Interventional techniques like 
dilation, laser ablation or stent implantation are 
described in the literature but lead to severe reste-
nosis in the majority of cases [Yamamoto K. et al., 
2011; Freitag L., Darwiche K., 2014]. Thus, a sur-
gical correction is the only treatment option lead-
ing to permanent results [Grillo H. et al., 1995]. 
Herein, we describe two cases of a typical PTS 
who were treated in our institution.
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figure 3. Resected tracheal segment.

figure 2. Stages of trachea resection. Upper edge of the 
stenosis (a); the diseased segment is resected (b); an end-
to-end anastomosis is performed under intermittent cross-
table ventilation (c); completed anastomosis (d).

figure 1. Preoperative bronchoscopy (a) and computer 
tomography (b) showed a short segment of  triangular 
shaped stenosis.

CliniCal Summary

Case 1: A 56-year-old male patient was trans-
ferred to the Laryngotracheal Team Vienna with a 
suspicion of a post-tracheostomy stenosis. Four years 
before, the patient had experienced a simultaneous 
myocardial infarction and an ischemic stroke with 
the need for a long-term intensive care treatment and 
placement of a tracheostomy. The patient had recov-
ered well, however, complained of increasing short-
ness of breath and a stridor during exertion, which 
had developed during the last months. A bronchos-
copy revealed cervical short segment stenosis of the 
trachea with total extent of 1.5 cm (Fig. 1). All other 
preoperative evaluations were inconspicuous and a 
tracheal resection was performed. After induction of 
general anesthesia a laryngeal mask was placed. A 
vertical cervical skin incision was made at the level 
of the former tracheostomy and the complete glottic, 
subglottic and cervical trachea was exposed, releas-
ing any fixation caused by scar tissue. The flap mus-
cles were transected in the midline and mobilized 
laterally. Then the stenotic segment was exposed and 
freed from adjunctive tissue laterally. This prepara-
tion step was performed meticulously next to the tra-
chea in order to avoid any damage to the recurrent 
nerves. The trachea was opened distally of the steno-
sis and a cross-table ventilation was started. The 
upper end of the stenosis was located and the dis-
eased segment was removed (Fig. 2a, 3). The distal 
trachea was completely mobilized anteriorly and 
posteriorly, sparing the lateral aspect with the feeding 
vessels. A tensionless end-to-end anastomosis was 
performed under intermittent cross-table ventilation 
using a running 5-0 PDS suture for the membranous 
portion and single 4-0 PDS stiches for the cartilagi-
nous parts (Fig. 2 b-d). The tightness of the anasto-
mosis was tested under water seal and the suture line 
was covered with strap muscles. At the end of the 
operation bronchoscopy revealed a well-adapted 
anastomosis and no swelling of the glottis, so that the 
laryngeal mask could be removed after wound clo-
sure in the operation theatre. The postoperative 
course was uneventful. The patient started eating and 
drinking after an inconspicuous swallowing exami-
nation and normal recurrent nerve function on post-
operative day (POD) 1 and could be discharged home 
on POD 5.

Case 2: A 55-year-old female presented with 
increasing dyspnea on exertion in our outpatient 

ward. Anamnesis revealed a severe car accident 38 
years ago requiring long time intubation and a tra-
cheostomy. Bronchoscopy revealed a short seg-
ment tracheomalacia with a dynamic collapse of 
the trachea at the former insertion site of the tra-
cheostomy canula. Two cm distally a tracheal ste-
nosis was found resulting in 75% narrowing 
(Myer-Cotton III). The total length of the affected 
tracheal segments measured 3.9 cm with a total 
tracheal length of 12.8 cm (Fig. 4a, b). A tracheal 
resection was performed as described above. Both 
the segment with the scar stenosis and the malacia 
segment were removed (total resection length was 
4 cm) (Fig. 4c,d) and after thorough mobilization a 

ba
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figure 4. The condition of 
cervical trachea before and 
after the operation.
Preoperative bronchoscopy 
(a) and computed tomo-
graphy (b) revealed a 4 
cm dynamic stenosis of the 
cervical trachea. Proximal 

part of tracheomalacia and distal part of scar stenosis 
(c, d). Control bronchoscopy 3 months after operation 
revealed a well-healed anastomosis (e).

tensionless end-to-end anastomosis was per-
formed. The procedure could be finished without 
any complications. On POD 1, feeding was started 
without any problems and the patient could be dis-
charged on POD 4. A control visit 3 months post-
operatively revealed a well-healed anastomosis 
and a normal glottal function (Fig. 4e). The patient 
was asymptomatic and returned to work.

diScuSSion

Tracheal stenosis is a rare sequel of long-time 
intubation and tracheostomy. The development of 
PTS involves multiple factors. An initial mucosal 
damage leads to a chronic inflammatory process 
and a loss of airway lumen by scarring within 
years after tracheostomy. Bacterial colonization, 
uncontrolled fibroblast activity, gastroesophageal 
reflux and genetic predispositions have been iden-
tified as important cofactors [Squire R. et al., 
1990; Roh J. et al., 2006; Singh T. et al., 2010; 
Anis M. et al., 2013]. On the other hand, tracheal 
stenosis can be a direct consequence of the re-

sected cartilage parts at the insertion site of the 
former tracheostomy. The defect is replaced by 
scar tissue leading to a contraction of the airway 
and a short-segment A-shaped anterior stenosis, as 
seen in patient 1. If the healing of the affected tra-
cheal segment is incomplete, instability with a dy-
namic latero-lateral collapse can develop at the 
former tracheostomy site, as seen in patient 2.

Tracheal stenosis usually develops within months 
to years after tracheostomy. Interestingly, percutane-
ous tracheostomy leads to an earlier development of 
tracheal stenosis when compared to surgical trache-
ostomy [Raghuraman G. et al., 2005]. However, tra-
cheal stenosis can occur even 20 years or longer after 
intubation [Dikkers F., 2001].

The standard operation technique for tracheal 
stenosis is the resection of the affected segment 
and an end-to-end stenosis developed by Grillo 
and colleagues [Grillo H., 1965]. It is of utmost 
importance to adequately evaluate the airway pre-
operatively. This includes a bronchoscopy in spon-
taneous breathing, a preoperative CT scan, spiro-
metric evaluation and evaluations of voice and 
swallowing functions. If tracheoscopy is per-
formed under general anesthesia, the diagnosis of 
a dynamic collapse of the trachea may be missed. 
The location and length of the airway defect has to 
be exactly determined and related to the total 
length of the trachea. Up to 50 percent of the tra-
chea can be resected in young patients with elastic 
tracheal skeleton. These long segment resections 
require an extended mobilization with a glottic re-
lease. Despite these extensive mobilization steps, 
which are sometimes necessary, the preservation 
of the tracheal blood supply is a critical step of the 
operation. The trachea is supplied through a dense 
microvessel network originating from the lateral 
tracheal vascular pedicles. These pedicles are fed 
from the inferior thyroid, subclavian, supreme in-
tercostal, internal thoracic, innominate, and bron-
chial arteries [Salassa J. et al., 1977]. Ischemia of 
the anastomosis results in dehiscence with a high 
risk of mortality [Salassa J. et al., 1977].

A close co-operation between thoracic sur-
geons, phoniatricians and speech therapists is pre-
requisite for an optimal treatment for patients with 
airway stenosis. Multidisciplinary tracheal teams 
guarantee excellent long-term outcomes for these 
challenging patients.
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