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ORIGINAL STUDY: OBSERVATIONAL STUDY
Causes of congenital stridor.
Causas de estridor congeénito.
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ABSTRACT

INTRODUCTION. Airway abnormalities are rare but potentially fatal. Stridor is a res-
piratory noise with greater predominance in the inspiratory phase. OBJECTIVE. To
evaluate the etiology of stridor, determine its comorbidities and mortality. MATERIALS
AND METHODS. Retrospective cross-sectional study. Population of 110 and sample
of 33 data from the Medical Records of neonatal or infant patients who presented stri-
dor at the Carlos Andrade Marin Specialties Hospital of Quito-Ecuador, from january
2009 to december 2020. RESULTS. The 51,51% (17; 33) of cases were men. The
age of the first consultation for stridor was within the first month in 18,00% (6; 33)
and 40,00% (13; 33) at 3 months. The most frequent congenital laryngeal patholo-
gy was: laryngomalacia 81,82% (27; 33), followed by subglottic stenosis 9,09% (3;
33), bilateral chordal paralysis 6,06% (2; 33) and tracheal stenosis 3,03% (1; 33).
The 51,51% (17; 33) presented comorbidities of causes: neurological, pulmonary and
genetic among the main ones. Mortality was 18,20% (6; 33) related to the severity
of comorbidities, except one secondary to tracheal stenosis. CONCLUSION. Laryn-
gomalacia and subglottic stenosis were the predominant pathologies with congenital
stridor. The comorbidities that occurred were neurological, pulmonary, genetic and
caused mortality within 90 days after diagnosis.

Keywords: Respiratory Sounds; Laryngomalacia/congenital; Vocal Cords; Laryngos-
tenosis; Congenital Abnormalities; Neonatology.

RESUMEN

INTRODUCCION. Las anomalias de la via aérea son poco frecuentes, pero poten-
cialmente mortales. El estridor es un ruido respiratorio con mayor predominio en la
fase inspiratoria. OBJETIVO. Evaluar la etiologia del estridor, determinar sus comor-
bilidades y la mortalidad. MATERIALES Y METODOS. Estudio transversal retros-
pectivo. Poblacion de 110 y muestra de 33 datos de Historias Clinicas de pacientes
neonatos o lactantes que presentaron estridor en el Hospital de Especialidades Car-
los Andrade Marin de Quito - Ecuador, de enero 2009 a diciembre 2020. RESULTA-
DOS. El 51,51% (17; 33) de casos fueron hombres. La edad de la primera consulta
por estridor fue dentro del primer mes en el 18,00% (6; 33) y del 40,00% (13; 33)
a los 3 meses. La patologia congénita laringea mas frecuente fue: laringomalacia
81,82% (27; 33), seguida de estenosis subglotica 9,09% (3; 33), paralisis cordal bila-
teral 6,06% (2; 33) y estenosis traqueal 3,03% (1; 33). EI 51,51% (17; 33) presentaron
comorbilidades de causas: neurolégica, pulmonar y genética entre las principales. La
mortalidad fue 18,20% (6; 33) relacionada con la severidad de las comorbilidades,
excepto una secundaria a estenosis traqueal. CONCLUSION. La laringomalacia y la
estenosis subglbtica fueron las patologias que predominaron con estridor congéni-
to. Las comorbilidades que se presentaron fueron neuroldgica, pulmonar, genética y
causaron mortalidad dentro de los 90 dias posteriores al diagnostico.

Palabras clave: Ruidos Respiratorios; Laringomalacia/congénito; Pliegues Vocales;
Laringoestenosis; Anomalias Congénitas; Neonatologia.
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INTRODUCTION

Airway abnormalities are rare, but life
threatening!. They are identified by noisy
breathing, cyanosis, apnea, thoracic re-
tractions, difficulty in feeding and recu-
rrent aspiration®. Delaying the diagnosis
promotes lung damage that can lead to
death?.

During embryological development, the
larynx and vocal cords (VC) meet at the
confluence of the digestive and respiratory
tracts’. In the 12th week of gestation, the
primitive laryngopharynx is compressed
bilaterally with its lateral walls approa-
ching the center of the lumen, which will
eventually merge and give rise to the epi-
thelial lamina, which after a reorganiza-
tion stage will form the tracheoesophageal
septum that would disintegrate to form the
laryngotracheal tube’. Finally, a ventral
(laryngeal) and dorsal (pharyngoepiglo-
ttic) recanalization event occurs.

The laryngeal cartilages and muscles com-
plete their development before the separa-
tion of the vocal cords. Figure 1.

Figure 1. Stages of larynx formation®

through an area of partial obstruction of
the airway, which can be found at a supra-
glottic, glottic or subglottic level’, or due
to extrinsic compression; with repercus-
sion on breathing, swallowing and/or pho-
nation.

It is important to differentiate it from ab-
normal respiratory sounds as described in
table 1. If a biphasic stridor is heard (on

inspiration and expiration) it suggests
greater severity, the extent, both in dia-
meter and length, of the obstruction de-
termines the tone of the stridor and the in-
tensity increases when the speed of the air
flow is greater, such as during crying’. The
SPECS algorithm facilitates a rapid and
adequate clinical assessment of important
signs of this pathology (Table 2), indica-
ting the need for endoscopic evaluation®.

Table 1. Differences between abnormal breath sounds®.

Stridor Rattle Wheezing
Frequent place of origin Extrathoracic or Nasopharynx Bronchiole
tracheobronchial tree
Respiratory phase Inspiratory (more Inspiratory or Expiratory
. expiratory
common), expiratory,
or biphasic
Description Sharp sound Low-pitched, Continuous, sharp
. sound, musical quality
non-musical sound,
similar to snoring
Example Laryngomalacia Hypertrophy Asthma
Adenotonsillar

Source. Lungova V, Thibeault S. Mechanisms of larynx and vocal fold development and
pathogenesis. Cellular and Molecular Life Sciences. 2020; 18:1-15.

LPh: primitive laryngopharynx, RD: respiratory diverticulum, Es: esophagus, EL: epithelial
lamina, Tr: windpipe, LB: lung flare, PD: pharyngoglottic duct, LC: laryngeal cecum, VF: vocal
folds. Source. Lungova V, Thibeault S. Mechanisms of larynx and vocal fold development and
pathogenesis. Cellular and Molecular Life Sciences. 2020; 18:1-15.

Failure of vocal cord recanalization results
in laryngeal membranes or atresias pro-
ducing polyhydramnios, whereas laryn-
geal clefts lead to chronic interstitial lung
damage related to aspiration and gastroe-
sophageal reflux®; therefore, this patho-
logy alters the development of lung matu-
ration.

The stridor is a respiratory noise, which
occurs mainly during inspiration and re-
sults from the passage of a turbulent flow

Table 2. SPECS algorithm for stridor evaluation®.

The main cause of stridor is the laryngo-
malacia and there are three theories6 that
explain its etiopathogenesis: Neurolo-
gical theory: neuromuscular incoordi-
nation resulting from sensory dysfunc-
tion caused by collapse of the supra-
glottic tissue; Anatomical theory: the
larynx is in a higher position at birth
and the laxity of the epiglottis coupled
with a short aryepiglottic fold leads
to supraglottic collapse during inspi-
ration; Cartilaginous theory: the fle-
xibility of the immature cartilage can
worsen the 2 previous theories, giving

S P E C S

Severity Progression Eating Cyanosisor  Sleep
difficulties apneas disturbance

Retractions, respiratory ~ Changes in quality and Prolonged Acute life- Stridor

effort severity over time feeding time, threatening changes
aspiration, episodes during
failure to thrive, sleep, assess
gastroesophageal sleeping
reflux position

Source. Bluher A, Darrow D. Stridor in the newborn. Pediatr Clin N Am. 2018; 18(2):31-55
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rise to the collapse that produces the
stridor and obstruction of the airway®.

The subglottic stenosis is another conge-
nital cause; it is evaluated with the Cotton
Myer scale (Figure 2), it comes from a fai-
lure in the recanalization of the laryngeal
lumen at week'?; it is defined as a lumen
4,0 mm in diameter or less at the level of
the cricoid in a full-term newborn’.

Figure 2. Cotton Myer Scale’

The laryngeal cleft represents 0,5 to 1,5%°
of all malformations; it is the incomplete
separation between the esophagus and the
airway from the beginning of the larynx,
due to abnormal fusion of the posterior
cricoid lamina and defective develop-
ment of the tracheoesophageal septum. It
is classified in 4 degrees (Figure 3)°. The
clinical treatment is indicated in grade I
(food thickening, swallowing rehabilita-

Source. Rutter M, Congenital laryngeal anomalies. Braz J Otorhinolaryngol. 2014; 80:533-9.

Membranes or pseudomembranes repre-
sent 5,0%" of all laryngeal abnormalities.
Most are glottic with subglottic extension
and occupy mainly the anterior commis-
sure. Treatment is directed according to
severity in: clinical management, VC and

subglottis surgery.

A B

tion and treatment of gastroesophageal
reflux) which may eventually be asso-
ciated with laryngoplasty injection and
endoscopic repair. From grade II on, its
resolution is purely surgical, preferably
endoscopic!® and the open surgical te-
chnique is used mostly for grade III-IV
(70,0% of cases)™°.

Figure 3. Benjamin and Inglis classification of laryngeal and laryngotracheoesophageal clefts’.

Superior view (middle row), and endoscopic intraoperative view (bottom row) of: column A, normal
larynx; column B, type I extends to the level of vocal cords; column C, type II extends below vocal
cords into cricoid cartilage; column D, type III extends through cricoid cartilage to cervical trachea/
esophagus; column E, type IV extends to level of thoracic trachea/esophagus. Note: it is difficult in
the endoscopic view to show depth of type IV cleft as there frequently is redundant mucosa. Source.
Johnston D, Watters K, Ferrari L, Rahbar R. Laryngeal cleft: evaluation and management. Int J

Pediatr Otorhinolaryngol 2014; 78(6):905-11.
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Subglottic hemangiomas are rare, with a
mortality of 50,0%°. More than half pre-
sent as cutaneous hemangiomas synchro-
nous to the subglottic lesion. Treatment
varies between the use of: systemic or
intralesional corticosteroid, atenolol!! or
propranolol (3 mg/kg/day, between 1 to
15 months depending on the evolution)'
and finally surgical management with
laser’, or combinations of all of them.
Tracheostomy is indicated to preserve the
airway when the management described
above fails’.

Therefore, the objective was to determine
its etiology, associated comorbidities and
mortality in patients born with stridor at
the Carlos Andrade Marin Specialties
Hospital (HECAM) in Quito - Ecuador.

MATERIALS AND METHODS
Retrospective cross-sectional study. Po-
pulation of 110 data from Medical Re-
cords with International Classification of
Diseases Codes (CIE) 10: Q311, Q312,
Q313, Q314, Q315, Q318, Q319, and
sample of 33, belonging to neonatal or
infant patients who presented stridor, be-
tween January 2009 and December 2020
at the Carlos Andrade Marin Specialties
Hospital in Quito-Ecuador. The inclusion
criteria were stridor, newborn and infant;
those who did not meet these criteria were
excluded. Data tabulation and analysis
were performed in Excel.

RESULTS

51,51% of the cases were men (17; 33).
The age at the first consultation in the
first month was 18,18% (6; 33), between
the first 3 months 40,00% (13; 33), at 6
months 55,10% (18; 33) and 96,96%
(32; 33) in the first year. The diagnosis
was made within 15 days after the first
appointment by flexible nasofiber en-
doscopy in 88,00% (29; 33) of the cases
(Figure 4) and 12,12% (4; 33) by bron-
choscopy. 65,50% (22; 33) of these stu-
dies were carried out in the hospital, the
difference was referred to an external pro-
vider. The evaluation was completed in
4 patients with 3D airway tomography
(subglottic and tracheal stenosis) to assess
the extent of the stenosis.

From a demographic point of view;
87,87% (29; 33) of the patients came
from the north-central area of the country

LAETICAEN LA INVESTIGACON MEDICA
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Figure 4. Nasofibroendoscopic findings.

B

Image A and B: endoscopic view of bilateral vocal fold paralysis in abduction. Image C: endoscopic view of grade IV laryngomalacia. Source. Research

database. Prepared by. Authors.

with an altitude greater than 2 200 meters
above sea level (m.a.s.l.) and the remai-
ning 12,13% (4; 33) less than 800 m.a.s.1.

The most frequent congenital pathology
that caused stridor was laryngomalacia
(Table 3); it was present in 52,00% in
males; with a mortality of 14,8%, related
to the underlying comorbidity, followed
by subglottic stenosis that corresponded
to Cotton Myer III in all cases.

Vocal cord paralysis was abducted and
bilateral, all male and associated with:
corpus callosum agenesis, peritalamic
leukomalacia, and cardiological abnor-
malities. At follow-up, one patient reco-
vered cordal mobility at 8 months and the
other died.

In 51,52% (17; 33) of the cases were
found: genetic syndromes, neurological
pathology and heart disease. Thirty one
associated pathologies were described,
and up to 3 diseases were identified in the
same patient; as described in table 3.

Overall mortality was 18,20%, (6; 33) at
3 months of follow-up, all due to comor-
bidities, except for one case, related to un-
derlying tracheal pathology.

The follow-up of the cases was an ave-
rage of 3 years. Grade II-IV laryngo-
malacia and bilateral cord paralysis re-
solved during the first year of follow-up
under expectant clinical management.
The patient with grade IV laryngomalacia
declined to grade II four months after
diagnosis, but tracheostomy was per-
formed due to his underlying myopathic
pathology. The cases with subglottic ste-
nosis presented severe respiratory distress

Table 3. Causes of stridor and associated comorbidity in patients who presented at the HECAM of

Quito-Ecuador, from january 2009 to december 2020.

n % Comorbidity

Laryngomalacia 27 81,82 Pulmonary hypertension
Asthma
Arnold Chiari Syndrome Type 1
Hunter syndrome - Mucopolysaccharidosis II
Pierre Robin syndrome
Brachmann De Lange syndrome
Russell Silver syndrome
Bronchopulmonary Dysplasia
Cerebral palsy
Patent Ductus Arteriosus
Down Syndrome
Hip dysplasia
Varus Equine Foot
Nemaline myopathy
Ventricular communication
Agenesis / Hypoplasia of Corpus Callosum
Microcephaly
Epilepsy
Subglottic stenosis 3 9,09 Bronchopulmonary Dysplasia
vocal cord 2 6,06 Ventricular communication
paralysis
Interatrial Communication
Perithalamic Leukomalacia
Agenesis / Hypoplasia of Corpus Callosum
Tracheal stenosis 1 3,03 No comorbidities

Total 33 100,00

31

Source. Research database. Elaborated by. Authors.
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requiring tracheostomy and subsequent
referral to an external provider for defini-
tive surgical resolution; being two decan-
nulated.

The case of tracheal stenosis was ma-
naged first with tracheostomy and then
dilations were performed with resection
of the stenotic rim, unsuccessful; with
death due to cardiopulmonary disease se-
condary to the third month of follow-up.

DISCUSSION

Respiratory distress is a common problem
in newborns with a prevalence of 7,0%°,
forty six percent die while breastfeeding;
three-quarters during the first week of
life. Stridor is one of the frequent pre-
senting signs in newborns and the nasofi-
broscopic study is essential for its timely
diagnosis. In the present study, there was
a predominance in men in relation to the
data reported by Contreras I, et al.* with
55,6%.

Laryngomalacia was the most frequent
pathology with 81,82%, in contrast publi-
shed studies that presented up to 75,0%*!3.
Cuestas G, et al.® found a male predomi-
nance with a ratio of 2: 1.

96,0% of patients with laryngomalacia
had spontaneous resolution one year,
data related to the study by Rutter M’
who determined resolution between
12 to 18 months, Bedwell J and Zalzal
G" identified that between 10-15%
of cases had symptoms severe and the
surgery was performed between 3,8
and 5,5 months. The surgical criteria
are apnea, cyanosis, pulmonary hyper-
tension, cor-pulmonale, flat or decrea-
sing growth curve and aspiration'*. The
procedures described were supraglot-
toplasty or epiglottopexy with cold or
laser technique, within the framework
of laryngeal microsurgery. Supraglotto-
plasty presented success rates that varied
between 53-95%", complications were
less than 10,0%". Failures were gene-
rally associated with incomplete resec-
tion of supraglottic tissue, genetic and
neurological comorbidities, with a rela-
tive risk of failure of 7,14'5; when this
occurs, tracheostomy is the procedure to
ensure airway'?; as occurred in the study
described.

& |

A mortality of 14,8% was found, related
to comorbidities, the literature showed
rates lower than 2,00%" in severe grades
without comorbidities. A greater associa-
tion between mortality and comorbidities
was identified, a hypothesis that should be
correlated in future studies.

The second cause of stridor was subglo-
ttic stenosis. In severe cases, if intubation
fails, tracheostomy is the salvage proce-
dure. For diagnosis, assessment of the
level and thickness of the stenosis was
performed: nasofibrolaryngoscopy and
tomography with 3D reconstruction of
the upper and lower airway; procedures
performed in this study. Swallowing eva-
luation was indicated in case of high sus-
picion of aspiration. Tracheostomy was
performed as initial treatment in all pa-
tients with grade III stenosis and defini-
tive treatment was performed in an ex-
ternal hospital; no mortality. The decision
for surgical resolution was made after a
thorough analysis of the patient’s condi-
tion, comorbidities and stenosis characte-
ristics. Grade I or II stenosis has a greater
probability of success than dilations with
an endoscopic balloon'*"”, 80,0%'" in
grade IT and 50,0% in grade III. Open re-
constructions such as laryngotracheoplas-
ties or resection with end-to-end anasto-
mosis are indicated, when dilations fail,
grade 111, IV or multilevel stenosis'® and
the tracheostomy maintains the patency
of the airway when these techniques des-
cribed are not successful®’.

Congenital tracheal stenosis is rare and
potentially fatal, with an incidence of 1
in 64 500 live births!?, the severity is va-
riable according to: the extent and degree
of stenosis, concomitant pulmonary and
bronchial involvement. Recanalization of
the lower airway is the objective of ma-
nagement; the risk factors for surgical
failure are: generalized hypoplasia and
cardiovascular comorbidities's. With an
operative mortality of 16-20%%. In this
study, a case was reported, in which the
treatment was not successful.

Bilateral fold paralysis is the inability to
move with the consequent obstruction
and generation of stridor. This study re-
presented the third cause with 6,25% of
the cases, in the literature it was described
between 15-20%%°?!, all were men, in

contrast to 63,0% described by Scatolini
M, et al.”2. Regarding etiology; 55,0% are
idiopathic, 17,0% traumatic?' and secon-
dary to neurological malformations be-
tween 11-43%%>%, being Arnold Chiari
disease the most frequent?®'; in this study
were: agenesis of the corpus callosum and
peritalamic leukomalacia, also described
by other authors®. The spontaneous re-
covery rate was 46-64% according to re-
ported data???! during the first year, co-
rrelated with the result of this study; and
up to 10,0%* after 5 years. Indications
for emergent surgical management were:
failure to thrive and apnea crisis with
cyanosis. Techniques varied between:
endoscopic (cordectomy?, uni or bila-
teral, arytenoidectomy?®, cricoid splint®)
and open approaches (laryngotracheo-
plasty with posterior costal graft’?). When
airway is not acceptable in the long term,
tracheostomy is the treatment of choice.

CONCLUSIONS

The most frequent pathologies presented
with stridor were: laryngomalacia sub-
glottic stenosis and vocal cord pa-
ralysis. Approximately half of the cases
presented neurological, pulmonary and
genetic comorbidities, which are asso-
ciated with mortality within the first 3
months after diagnosis.

RECOMMENDATIONS
Emphasize early diagnosis based on a
comprehensive evaluation of each pa-
tient to initiate timely treatment. Pro-
vide a child nasofibroscopy for the Unit
Medic to avoid making referrals.
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