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Introduction

Tracheomalacia (TM) is the most common congenital 
anomaly of the trachea.1 TM indicates tracheal weakness with an 
increased collapsibility due to structural anomalies of the tracheal 
cartilage or posterior membrane. This lack of rigidity results in 
an abnormal occlusion of the tracheal lumen and is classically 
defined as a reduction in cross-sectional area of at least 50% on 
expiration [1-3].

Symptoms typically arise acutely at birth or insidiously over 
the initial weeks to months [4]. Expiratory stridor and a barky/
brassy cough are most common, but dysphagia, spontaneous neck 
hyperextension, recurrent respiratory tract infections, “death 
spells,” and respiratory distress with cyanosis and retractions 
are frequent presenting manifestations [1,5]. Symptoms are 
typically exacerbated by activities that increase respiratory effort, 
including coughing, feeding, and crying [2]. 

TM may be classified as primary (congenital) or secondary 
(acquired) disease [6]. Congenital TM is due to inadequate 
cartilage maturation, abnormal development of the cartilaginous 
matrix, or inherent tracheal weakness as in tracheoesophageal 
fistula (TEF) or esophageal atresia (EA). It can also be a feature 
of numerous other syndromes including mucopolysaccharidosis  
and CHARGE [2,6,7]. Acquired TM is caused by the degeneration 
of normal cartilaginous support [1]. This form commonly  
 

 
results from prolonged intubation and its associated ventilator 
requirements, tracheostomy, or external tracheal compression 
from vascular/cardiac anomalies or lesions such as tumors, cysts, 
abscesses, vascular malformations, and goiters [2].

Large cervical masses can distort the anatomy of the airway 
and compression may leave enduring effects, including TM. Even 
if the lesion does not cause persistent airway compression, it can 
collapse the airway during expiration, when there is increased 
intrathoracic pressure. Tracheal compression and recurrent 
collapse affect the integrity of the tracheal wall and increase 
the compliance of the disturbed portion [2]. Even after surgical 
correction of the compressive structure, focal tracheal weakness 
and collapse may persist. Pediatric TM can be challenging to 
treat, and numerous techniques have been described to manage 
the airway; however, there is no gold standard therapy. This 
paper reports a severe case of acquired TM caused by a large 
cervicofacial teratoma managed with temporary intubation after 
tumor resection.

Case Report

A female infant was prenatally diagnosed with a large 
cervicofacial teratoma at 32 weeks gestational age (GA) after 
her mother was found to be measuring large for dates, leading 
to an ultrasound followed by a fetal MRI (Figure 1). An ex-utero 
intra-partum therapy (EXIT) delivery was planned and executed 
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at 35 weeks GA after spontaneous rupture of membranes with 
progression of labor. Intubation on placental circulation was 
attempted unsuccessfully. An urgent low tracheostomy was 
performed due to the mass inhibiting access to the proximal 
trachea. 

Figure 1: Fetal MRI showing large cervicofacial teratoma 
without detectable airway lumen, but no pulmonary hypoplasia 
indicating minimal patency of trachea.

The infant was stabilized; however, over the next week, there 
was difficulty maintaining the tracheostomy tube due to distal 
granulation and frequent accidental decannulations. To evaluate 
the airway, micro laryngoscopy was performed at one week and 
showed severe external tracheal compression with inability to 
advance beyond the vocal folds (Figure 2). Teratoma resection 
was performed and repeat micro laryngoscopy and bronchoscopy 
(MLB) showed persistent severe tracheomalacia after resection 
(Figure 3). The tracheostomy tube was removed, and the patient 
was subsequently orotracheally intubated with a 3-0 endotracheal 
tube (ETT). 

Figure 2: Initial view on micro laryngoscopy at one week of life. 
The telescope could not be advanced beyond the vocal folds, 
though bubbling from the posterior aspect of the larynx indicated 
minimally patent trachea distally.

After one week of intubation, a repeat MLB was performed in 
the operating room. When the ETT was removed, there was no 
evidence of further collapse, with resolution of tracheomalacia 
(Figure 4). She was awoken from general anesthesia and returned 
to the neonatal intensive care unit extubated. Initially, she 
required supplemental oxygen delivered via high flow, which was 
weaned over two weeks. She was discharged from the hospital at 

five weeks of age without oxygen. Since discharge, she has had 
no episodes of respiratory distress, apnea, or cyanosis. At four 
months of age she is growing well, and trialing thickened oral 
feeds. 

Figure 3: Post-resection bronchoscopy. Subglottis and distal 
trachea can be seen in this view with the 2mm telescope. A 3-0 
ETT was loaded on the telescope and advanced beyond the 
malacic segment.

Figure 4: Post-extubation bronchoscopy with patent tracheal 
lumen. There is distal tracheal granulation tissue from prior low 
tracheostomy

Discussion

Tracheomalacia presents a diagnostic and therapeutic 
challenge. Once diagnosed, treatment in the pediatric patient 
depends on the severity of airway collapse. In many children, 
intervention is avoidable. As the child grows, the tracheal 
cartilage strengthens making many cases of TM self-limited with 
spontaneous resolution by the second year of life [2,8]. However, 
although conservative treatment is often used in mild-to-moderate 
TM, severe or recalcitrant TM typically requires intervention. 

For patients with symptomatic TM, available treatments 
include pharmacotherapy, positive pressure ventilation (CPAP), 
and various surgical interventions. Pharmacotherapy is indicated 
only for mild-to-moderate TM. These agents, such as bethanechol 
and ipratropium, can increase the tone of the trachealis muscle 
to decrease tracheal compliance [8]. CPAP may be trialed as a 
non-invasive measure; however, CPAP weakly stents the airway, 
delays oral feeding and speech, and is typically insufficient for 
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severe cases [2]. When these non-invasive measures fail or are 
impractical, surgical measures are often required.

The current mainstays of surgical intervention include 
aortopexy, tracheostomy, resection, tracheoplasty, external 
splinting, and internal stents. Specific surgical treatment depends 
on the type, location, and severity of TM. Although short malacic 
segments are uncommon, resection with either end-to-end 
anastomosis or a slide tracheoplasty may be reasonable in these 
cases, especially if there is adjacent stenosis or other options 
are unfeasible. Unfortunately, these approaches are extremely 
invasive and no more than 30% of the pediatric trachea can 
undergo resection [1]. 

Traditional internal stents are frequently too large for use 
in neonates and are associated with numerous complications 
such as migration, granulation, infection, erosion, and mortality; 
therefore, they are typically recommended only in severe, 
refractory pediatric cases [9]. External splinting with autologous 
rib or prosthetic materials requires a thoracotomy or sternotomy 
and is best reserved for diffuse TM or localized TM (intra 
or extrathoracic) when other interventions are impractical 
[1,2,10,11]. Aortopexy has long been first-line surgical therapy for 
pediatric distal, intrathoracic TM. Aortopexy juxtaposes the aorta 
to the undersurface of the sternum, pulling the anterior tracheal 
wall forward and limiting intrathoracic tracheal collapse during 
exhalation. Again, this is an invasive procedure with significant 
mortality (6%) and complications (16.6%) and is not indicated in 
all-comers as severe focal collapse, extrathoracic TM, and diffuse 
weakness may persist [1,5,8]. 

Tracheostomy may be used to bypass severe disease restricted 
to the proximal trachea or to stent the middle/distal trachea. 
However, it is no longer routinely utilized as first-line treatment 
due its related complications and limitations. For example, 
tracheostomy is associated with predisposition for secondary TM, 
tracheal stenosis, granulation, recurrent infections, developmental 
delay, and respiratory arrest due to tube occlusion or 
decannulation [2,11]. Even more, children with large cervicofacial 
lesions have increased trachea to skin distance, difficult assess to 
the proximal trachea, displacement of the airway, and destabilized 
skin folds after resection. Consequently, orotracheal intubation 
or tracheotomy with retrograde intubation is typically preferred 
over tracheostomy [12]. Still, securing the airway at the time of 
delivery is of the utmost importance and low tracheostomy in 
these cases may be the only option until resection, as compression 
may limit the ability to pass an ETT. Thus, its primary utility in the 
management of TM is as a life-saving intervention in preparation 
for other management techniques when intubation is impossible, 
or if other interventions are impractical, tracheostomy may be 
used to bypass proximal disease until resolution of TM, knowing 
that this may take months to years [1,2].

Since each of these interventions has its disadvantages 
and limitations, they must be implemented only if absolutely 
indicated. For our case of extrathoracic, localized neonatal TM, 

reasonable surgical options included continued tracheostomy, 
external splinting, and perhaps resection. However, with large 
airway distorting lesions and subsequent severe TM, temporary 
intubation may be the first and only intervention required. 
Intubation is favored for securing the airway in the setting of large 
cervicofacial masses, is less invasive, and is now shown to be a 
possible intervention for TM following resection of an obstructing 
mass. Therefore, we recommend that temporary intubation 
after resection could be considered as the possible first step in 
management of TM in these patients (Figure 5).

Figure 5: Proposed management algorithm for TM caused by 
external compression.

The molding of the tracheal cartilage via intubation may 
take advantage of the cartilage’s plasticity also seen in neonatal 
auricular and nasal cartilage [13]. We suggest temporary 
intubation should be continued for at least 1-2 weeks in neonates 
and possibly most pediatric patients. In addition to avoiding 
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oxygen toxicity and high-pressure ventilation, the smallest ETT 
that adequately ventilates and gently stents should be used as 
this circumvents situations associated with predisposition to 
secondary TM [2]. After 1-2 weeks, once the patient is stable on 
extubatable settings, extubation with subsequent bronchoscopy 
may be trialed. If severe, symptomatic TM persists despite trial of 
temporary intubation, this may serve as an indication for further 
surgical intervention.  

Conclusion

Acquired TM secondary to obstructing head and neck lesions 
can complicate patient care. These patients require intervention 
of the mass, establishment of an airway, and possible treatment of 
acquired TM. To establish an airway after delivery in a patient with 
an obstructing head and neck mass, direct orotracheal intubation 
or tracheotomy with retrograde intubation should be performed, 
if possible. If acquired TM is encountered after resection of the 
mass, temporary intubation may serve as the only intervention 
required.
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