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ABSTRACT 

Tracheostomy is a well-established, commonly used surgical procedure, whose early and late complications are widely 
described in literature. Some of them remain still poorly known, though. One of these rare complications is a peculiar 
larynx-shaped reorganization of the tracheal rings and cricoid cartilage. This tracheal narrowing seems to be non- 
symptomatic and not life-threatening, at least as long as the reduction of the lumen is <50% - 75%. Such a finding has 
never been described so far in the literature, and should be kept in mind as one of late complication of tracheostomy. 
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1. Introduction 

Tracheostomy is a common surgical procedure used in 
ENT and Intensive Care Units, consisting in the creation 
of an opening in the cervical trachea (2nd - 3rd tracheal 
ring) to allow air to enter the lungs bypassing the upper 
airways. It is performed in election for airway protection 
(stroke, coma), for respiratory insufficiency (severe chro- 
nic obstructive bronchopneumopathy, neuromuscular dis-
eases, upper airtract obstruction caused by laryngeal or 
esophageal cancers), and in emergency for immediate 
breathing assistance (acute respiratory insufficiency, un-
successful intubation, facial trauma, foreign bodies, ma-
jor burn).  

The tracheostomy can be temporarily, and is per-
formed when patients require long term respiratory sup-
port or are unable to protect their own airways: in this 
case, a tracheostomy tube is inserted to maintain the 
patency of the airway and can be removed when the pa-
tient recovers. On the other hand, a permanent tracheo-
stomy is created where the trachea is brought out to the 
surface of the skin and sutured to the neck wall; this 
stoma is kept open by the rigidity of the tracheal cartilage; 
the patient breathes through this stoma for the remainder 
of his/her life. As a result, there is no connection between 
the nasal passages and the trachea. 

Though it is mainly considered to be an “easy” proce-
dure by most surgeons, tracheostomy has a number of 

consequences, that can be classified by the time of onset 
in intra-operative and post-operative complications. Acute 
intra-perioperative complications are hemorrhage, infec-
tion, subcutaneous emphysema, pneumothorax, tube ob-
struction, reflex arrhythmia, and accidental decannulation 
[1], while in the long run complications are represented 
by formation of granulation tissue, tracheal stenosis, tra-
cheomalacia, tracheoinnominate-artery fistula, tracheoe-
sophageal fistula, ventilator-associated pneumonia, and 
aspiration [2]. Up to 34% of late complications are rep-
resented by tracheal stenosis, only 6% of which are sym- 
ptomatic [3]. Treatment depends on the nature and sever-
ity of the complication, from barely noticeable (sub- 
clinical granulation tissue) to life-threatening (major tra-
cheal stenosis, acute hemorrhages of fistulae). Severely 
symptomatic cases require a surgical external (resec-
tion-anastomosis technique) or endoscopic (progressive 
dilatation by Montgomery T-tube, stent positioning, bal-
loon, YAG or CO2 laser excision) approach. 

In this paper, we report an unknown-so-far late com-
plication of tracheostomy, characterized by a non-symp-
tomatic post-operative larynx-shape rearrangement of the 
tracheal cartilage.  

2. Case Report 

A 60-year old male came to our ENT Clinic for progres-
sive dysphonia in December 2007. After an extensive 
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ENT exanimation, showing some white irregular lesions 
of the arytenoideal mucosa, and a subsequent laryngeal 
biopsy, he was dismissed with an histological diagnosis 
of granuloma of vocal processes of arythenoids and vocal 
folds dysplasia. In 2008 he had an heart attack and suc-
cessfully underwent a coronary by-pass and received a 
temporarily tracheostomy for acute breathing assistance, 
which was removed two months later. In May 2011 he 
came back to our ENT clinic for a 3-month worsening 
hoarseness. He underwent ENT examination, a flexible 
optic fiber laryngoscopy, and a second laryngeal biopsy, 
that confirmed multiple bilateral granulomas of both 
arythenoid vocal processes, accounting for his symp-
toms.  

Performing fibro endoscopy, the clinicians noticed an 
unusual narrowing below the glottis extending down to 
the 2nd - 3rd tracheal ring, at the level of the previous tra-
cheostoma. As documented by Figure 1 that shows 
shows a series of photographs, ordered in a reading-like 
progression from base of tongue to tracheal bifurcation 
level (from “A” to “F”) in which, just below the true vo-
cal folds it is possible to observe a peculiar, complex 
cartilaginous structure, containing a sort of supplemen-
tary epiglottis and even a second pair of true vocal folds. 
At a first glance, these cartilaginous rings, shaped in the 
fashion of “true vocal folds” and “epiglottis” mimicked 
perfectly a sort of second larynx, that macroscopically 
differs from the real one only for the absence of move-
ment with phonation and breathing. 

3. Discussion 

Tracheostomy may cause a number of acute and late 
complications, from minimally symptomatic to life-thr- 
eatening [2]. As mentioned above, complications can be 
classified in early or intra-perioperative (hemorrhage, 
infection, subcutaneous emphysema, pneumothorax, tube 
obstruction, reflex arrhythmia, and accidental decannula-
tion [1]) and late or post-operative (formation of granula-
tion tissue, tracheal stenosis, tracheomalacia, tracheoin-
nominate-artery fistula, tracheoesophageal fistula, venti-
lator-associated pneumonia, and aspiration [2]). Among 
them, tracheal stenosis, defined as an abnormal narrow-
ing of the tracheal lumen, is the most common [4], need-
ing surgical correction in 3% - 12% of cases [5]. Instead, 
clinically significant benign stenosis occurs in about 1% 
of patients [6]. The most frequent types of stenosis are 
abnormal wound healing with excess formation of gra- 
nulation tissue and web-like fibrosis at the stoma site [7]. 
A tracheal stenosis begins to produce symptoms when 
the lumen has been reduced by 50% - 75% [8].  

In our case the patient developed a post-tracheostomy 
substenosis of the trachea that never reached 50% reduc-
tion of the normal lumen, thus justifying a complete absen- 
ce of clinical manifestation, such as dyspnea or stridor,  

 

Figure 1. Opticfiber laryngoscopy stills ordered in a read-
ing-like progression (from “A” to “F”), showing just below 
the true vocal folds a complex cartilaginous structure shaped 
in the fashion of a second larynx. 1: Epiglottis; 2: Granu-
lomatosis of vocal processes of arythenoids; 3: Right false 
vocal fold; 4, 5: Left true vocal fold; 6, 8: “True vocal 
fold-shaped” tracheal stenosis; 7: “Epiglottis-shaped” tra-
cheal stenosis; 9: Tracheal bifurcation.  
 
probably due to the prolonged presence of an over-in-
flated cuff of the tracheostomy tube, impinging the ante-
rior and lateral walls of the trachea. In fact, overinflation 
of a high-volume low-pressure cuff can lead to ischemic 
airway injury: with prolonged ischemia, mucosal ulcera-
tion, chondritis, and cartilaginous necrosis may ensue, 
leading to the formation of granulation tissue; the subse-
quent development of fibrosis and narrowing of the an-
terolateral aspects of the tracheal walls could be respon-
sible for this unique kind of stenosis. Moreover, our pa-
tient had multiple risk factors known to be associated 
with stomal stenosis, including advanced age, male sex, 
tight-fitting or oversized cannula, prolonged placement, 
and disproportionate excision of anterior tracheal carti-
lage during the creation of the tracheostomy, as recently 
reported by Sue and Susanto [8]. 

To our knowledge, such a peculiar larynx-shaped re-
organization of the tracheal rings and cricoid cartilage 
after a previous tracheostomy has not been described so 
far and should be kept in mind as one of the possible 
manifestations of post-tracheostomy substenosis, even 
though it doesn’t lead to any anatomical or functional 
sequelae.  

Our methods for informed consent, data analysis and 
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follow-up were reviewed and approved by the Catholic 
University of the Sacred Heart Institutional Review 
Board, and are in accordance with the Helsinki Declara-
tion. 
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