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Laryngomalacia – Clinical Approach and Surgery

Laryngomalacia is the most frequent congenital anomaly of the larynx, affecting 
65-75% of the pediatric population with congenital or early onset stridor. It is 
the supraglottic collapse during inspiration, appearing as an inspiratory stridor, 
described by some authors as of low pitch,1 whereas by others as a high pitched 
noise 2.
Its etiology remains elusive. Several theories have been proposed, but currently 
it is widely accepted that hypotonia and lack of neuromuscular control of the 
cartilaginous framework and laryngeal soft tissue are responsible 9. Factors such 
as histological and anatomical immaturity of the larynx have been controversial, 
due to the poor correlation between laryngomalacia and prematurity.
Natural history
Inspiratory stridor appears usually within the second week of life, although can 
be present since birth. The high pitch resembles the noise that Canada geese and 
seals do.
The intensity of the stridor tends to increase during the early months of life, 
reaching a peak towards the age of 1. Then, decrease progressively until it 
disappears by the age of 18 months. Almost all children will be asymptomatic 
by the time they are 2 years old. Nevertheless, there are reports of the literature 
showing patients with laryngomalacia-related symptoms beyond infancy, up 
to teenage or early adulthood 3. The stridor in these patients is believed to be 
triggered by exertion. This is the reason why they are sometimes misdiagnosed as 
asthma induced by exertion.
Clinical classification
Holinger 1 compiled five different types of laryngomalacia according to the 
structures involved in the supraglottic collapse, as follows:
Type 1: Cuneiform and corniculate mucosa is redundant and flop anteriorly, 
obstructing the supraglottis.
Type 2: Epiglottis is tubular, elongated and the usual omega-shape is 
exaggerated. 
Type 3: Arytenoid cartilages collapse en-bloq medially and anteriorly.
Type 4: Epiglottis falls back and downwards in a “toilet seat” fashion.
Type 5: Ariepiglottic fold are short and tense.
These variations may be seen isolated or in conjunction. The combinations more 
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often seen are 1+5 and 1+2+5. For each type of anomaly, there is a particular 
surgical technique, whenever surgery is indicated.
Clinical assessment
A thorough history is crucial. The following mnemonic proposed by Holinger 1 is 
very useful when assessing a stridorous patient.
S: Severity – Caregiver’s perception of severity and stridor’s pattern.
P: Progression – Changes over time.
E: Eating – Weight gain, ability to feed, failure to thrive.
C: Cyanosis – History of ALTE’s.
S: Sleep – Relationship between symptoms and sleep pattern.
R: Radiology – Imaging findings when indicated.
The examiner should search for general and specific symptoms. A detailed 
questionnaire should include the following questions:
When did the stridor appear? Is it inspiratory, expiratory or biphasic? How is the 
progression rate like? How are the cry and voice like? Is there any difficulty to 
feed? Is the weight gain adequate? Does the stridor change when crying or when 
in supine or prone position? Has been there episodes of cyanosis or apneic spells? 
Is there any related medical condition?
Affected patients usually present with mild to moderate symptoms. 5-10% of 
the cases are severe. Typically, stridor improves in prone position. Voice and cry 
are normal in mild cases. Feeding can worsen the stridor. It is important to point 
out that the sound intensity of the stridor does not necessarily correlates with the 
severity of the condition. In other words, if the supraglottic collapse is complete, 
there won’t be any airflow at all to make a sound. In contrast, a very intense stridor 
may imply an obstructed yet patent airway. This concept is very important when 
explaining the parents about the alarm signs.
Flexible laryngoscopy with the patient awake is the main tool to confirm the 
diagnosis. It can be done in supine position, in order to obtain a good view in a 
condition that may elicit the stridor. If the patient is in a sit-up position, can be 
less challenging to the patient. The fiberoptic’s outer diameter may influence the 
examination. An outer diameter (OD) of 3.5mm or larger, gives an excellent view, 
but the obstruction of the nare may cause respiratory distress. An OD of 2.2mm 
allows a more comfortable approach to the patient, arguably sacrificing some 
image quality.
Especial attention must be paid to the appearance of vocal folds, presence of signs 
of acid reflux, subglottic stenosis, respiratory papillomas, etc.
Synchronous lesions of the airway (SLA)
It has been reported that 12 to 45% 4 of patients with laryngomalacia present 
with associated airway lesions. Subglottic cysts, subglottic stenosis, vocal fold 
movement impairment, tracheo/bronchomalacia, saccular cysts must be ruled 
out when doing flexible and/or rigid laryngobronchoscopy. Also, associated 
congenital neurological anomalies (ACNA’s) must be observed. They can coexist 
in patients with moderate to severe laryngomalacia, supporting the “hypotonic 
larynx” theory.
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Gastroesophageal reflux disease (GERD)
The association between laryngomalacia and GERD has gained especial relevance 
over the last years. However, there is not definitive evidence of such relationship. 
Randomized controlled trials are warranted.
Despite this, it is recommended to be aware of this condition on every patient.
It has been theorized that the effort to breathe in, exerts a vacuum and ascending 
negative pressure effect on the acidic stomach content, allowing its ascension 
towards the larynx. From another perspective, one could state that the acidic 
irritation over the laryngeal mucosa, increase the local edema and floppiness 
of the supraglottic mucosa, closing a “vicious circle”, where one can not know 
who the primary culprit is. Hadfield et al 6 support this association, documenting 
patients whom improve from GERD following supraglottoplasty. GERD work 
up in children is more complex than in adults, due to the lack of a gold standard 
diagnostic test.
Medical treatment
Clinical observation is the cornerstone of treatment. Thorough explanation to 
caregivers regarding the natural history of the condition is mandatory. Cyanotic 
or apneic spells and failure to thrive suggest surgical intervention.
The use of antireflux drugs is controversial. Current tendencies point out that 
ranitidine, proton pump inhibitors (PPI) or prokynetics should be given empirically 
if clear signs of acidic irritation are seen on the flexible scope.
Surgical treatment
It has been reported that 10-20% of affected patients may require surgical 
management 9. This decreases to less than 10% if stricter criteria are adhered to.  
Current indications for surgery are: cyanotic or apneic spells failure to thrive, 
cor pulmonale and severe feeding impairment. Apparent life threatening events 
(ALTE’s) can also expand these criteria.  The coexistence of multiple severe 
anomalies may preclude surgery.
Laryngeal edema must be treated and settled down before the operation.
CO2 Laser assisted supraglottoplasty (SGP) is widely accepted as the primary 
procedure.  Cutting of the aryepiglottic folds with micro-scissors is also advocated 
by many surgeons. Recent controversy has arisen regarding unilateral or bilateral 
intervention. According to Reddy et al 7, successful outcome is 93% when 
done bilaterally, compared to 95.7% if unilateral. In addition, they report 5% of 
re-operation in bilateral cases.
Kelley suggests that surgery should be undertaken unilaterally, considering that 
just 15-17% need a second operation to treat the opposite side 2.
Denoyelle et al 8 report that the overall success rate is 80%, but decreases to 50% 
in patients with ACNA’s. Overall morbidity rate is 7.4% and severe in 3-4% of 
cases. 
It is important to consider whether a rigid microlaryngobronchoscopy (MLB) 
is indicated in patients with laryngomalacia. The author believes that not all the 
patients with laryngomalacia have indication for MLB, but all patients booked for 
supraglottoplasty, must have a complete endoscopic airway assessment at time of 
surgery.
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There are not significant differences among various techniques using cold steel, 
laser or microdebrider.
Other surgical procedures the surgeon must be familiar with are: epiglottopexy, 
epiglottectomy, lasering of the epiglottic rim and glossoepiglottopexy. 
Tracheostomy, although rarely indicated, also needs to be considered in refractory 
cases.
Complications are infrequent, but can be potentially life threatening. Supraglottic 
stenosis is the most feared. Unilateral supraglottoplasty may play an important 
role in preventing this complication. Granulation tissue, aspiration and infection 
must be kept in mind.
Failure vs. recurrence should always be differentiated when a negative outcome 
results after surgery.
Postoperative follow up is of utmost importance to determine the status of the 
patient both in the short and long term.  
Summary
Laryngomalacia is the most common congenital laryngeal anomaly. A “wait and 
see” approach is recommended for almost all patients due to its benign natural 
history. It may be helpful to begin antireflux medication when endoscopic 
findings suggest this condition. 
In less than 10% of the cases, when cyanotic spells and/or failure to thrive are 
documented, surgical treatment is indicated. Coexisting conditions must be ruled 
out, not only in the aerodigestive tract, but also others involving the nervous 
system.
Follow up, support and clear explanation of the condition to the parents is 
crucial.
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