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ABSTRACT

Introduction. Stridor in newborns and infants is a common manifestation of airway obstruction that can be
caused by both benign and severe pathologies.

Aim. This literature review examines the diseases that can present with stridor in children after birth, with
the aim of better understanding their etiology, clinical course, and treatment.

Material and methods. The literature reviewed included published studies, reports, guidelines, and consen-
sus statements on pediatric laryngeal pathologies associated with stridor.

Results. Laryngomalacia is the leading cause of stridor (up to 75% of cases) with a mostly mild course that
requires only observation. However, stridor may also indicate other, often more serious laryngeal patholo-
gies, such as vocal cord paralysis, subglottic stenosis, laryngeal cleft, and subglottic haemangioma, usually
requiring surgical intervention.

Conclusions. Stridor is not a specific symptom of only laryngomalacia. Laryngeal pathologies manifested as
stridor can have different etiology and, as a result, require a fundamentally different approach to treatment.

Introduction

Stridor is included as an entity in the Interna-
tional Classification of Diseases (R06.1 in ICD 10
and MD11.B in ICD 11), but it is only a symptom,
not a diagnosis. It is described as noisy breathing
that occurs due to obstruction at different seg-
ments of the airway. Due to the areas of obstruc-

tion in the airways of the child, a turbulent airflow
is formed, which causes a characteristic whis-
tling noise while breathing. Depending on the
level of airway obstruction, the stridor can appear
both in the inspiratory and the expiratory stages,
and it can be biphasic in case of pathology at the
level of the vocal fold, subglottis, or upper trachea
areas. To make a correct diagnosis, it is important
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to know the anatomy and understanding of the
nature of the stridor, a thorough anamnesis, and
of course, modern airway examination capabili-
ties and methods. Voice condition also provides
additional information to understand the level
of obstruction and possible diagnosis. Hoarse-
ness of the voice usually indicates an obstruction
at the level of the vocal folds. A muffled voice is
usually a symptom of processes at the level of the
epiglottis. Stridor with congenital diseases can
develop from the first hours of a child's life, as well
as during the first days, weeks, or even months
after birth. Patients of different age groups often
have different congenital and acquired conditions
that can manifest as stridor, which are impor-
tant to recognize. A thorough examination of the
patient, collecting anamnesis, and a deep under-
standing of the nature of the stridor will help to
establish a preliminary diagnosis of the patient
and provide an algorithm of actions for further
invasive diagnostics and evaluation of the possi-
bilities of conservative and surgical treatment of
such patients. The authors aim to review the most
common causes of stridor in children as well as
modern approaches to the diagnosis and treat-
ment of these conditions in pediatric patients.

Laryngomalacia

Laryngomalacia is the most common congeni-
tal laryngeal disease in children and reaches up
to 75% of all stridor cases according to the lit-
erature [1,2]. Laryngomalacia is characterized by
the collapse of the supraglottic structures during
inspiration, which leads to a spurting airflow and
high inspiratory stridor typical for the disease. In
children with congenital laryngomalacia, stridor
does not manifest immediately after birth, but
rather a more typical progression of symptoms
and the appearance of an obvious stridor at the
age of several weeks. Symptoms may become
more severe during the first 4-8 months of life.
The stridor worsens with the baby's supine posi-
tion, when the baby is nervous, during the crying
and feeding process, and with upper respiratory
tract infections. Approximately half of children
with mild to moderate laryngomalacia will have
feeding problems and problems in addition to
respiratory symptoms. However, almost all chil-
dren with mild laryngomalacia have feeding dif-
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ficulties, which may be associated with episodes
of cyanosis, cough, and choking. In children
with severe disease, there is a lag in the rate of
weight gain due to feeding disorders, which may
be accompanied by aspiration pneumonia. Such
patients have an unpredictable amount of calo-
ries consumed due to more frequent feeding and
increased metabolic demand due to elevated
respiratory work [3]. In the literature, there are
usually three different types of laryngomalacia
characterized by prolapse of excess mucosa into
the lumen of the larynx, a combination of short-
ened scooped epiglottis and twisted omega epi-
glottis, a mobile epiglottis that collapses into the
larynx during breathing [4].

Historically, laryngomalacia was consid-
ered to be a congenital anatomical pathology,
but modern theories relate the disease more to
a neuromuscular etiology, which is based on the
failure of the peripheral nerves to maintain the
shape of the airway, which ensures its patency
and coordinates the act of swallowing in children.
Some studies have investigated the threshold of
stimulus to induce a normal motor response of
the laryngeal structures in children with LM, the
results of which were correlated with the sever-
ity of the disease [1]. As well as histological stud-
ies that revealed differences in the size of the
branches of the upper laryngeal nerve in children
with LM and healthy children of the same age.
The neuromuscular etiology and the possibility
of further development of the nervous system of
newborns may explain the spontaneous improve-
ment and recovery that is usually observed in
children with LM [5].

A preliminary diagnosis of laryngomalacia
can be made based on a characteristic anamne-
sis, symptoms, and a thorough physical exami-
nation of the child. The most characteristic of
congenital laryngomalacia is the manifestation
of symptoms from 2—-4 weeks of life, unlike other
pathologies that can manifest themselves with
stridor from the first hours of life. Inspiratory stri-
dor is characterized by worsening in the supine
position, when the child is worried and during
crying, in severe cases of the disease, weight lag
is characteristic, so it is important to measure the
child's height and weight. Feeding disorders may
be accompanied by frequent aspiration pneu-
monia. Respiratory disorders can be accompa-
nied by suffocation and cyanosis, it is important



to examine the child's chest for chest retraction
or contraction during the act of inhalation. In
most cases, a definitive diagnosis can be made
by fibrolaryngoscopy without anesthesia during
spontaneous breathing. Although fibrolaryngos-
copy is the gold standard for the diagnosis of LM,
it still has its limitations, such as the inability to
assess structures below the vocal folds. It is also
important to remember that the course of stridor
and the severity of symptoms do not always have
a direct correlation with the identified collapse of
laryngeal structures and the severity of this col-
lapse. If concomitant airway pathologies are sus-
pected or if the clinical picture is inconsistent
with the results of fibrolaryngoscopy, a deeper
laryngotracheoscopy using rigid optics under
general anesthesia should be performed. Such
a technique makes it possible to visualize the
larynx more accurately, unlike fiberoptic exami-
nation, which has its limitations in image quality
due to the optical fibers. As well as performing
endoscopy with rigid optics, it is even possible to
examine the airways more completely to exclude
comorbidities. There are also recommendations
for performing polysomnography in children with
severe LM and in children in whom surgical treat-
ment has not given a significant improvement [6].

In children with mild laryngomalacia manifest-
ed by only a minor inspiratory stridor, a control
examination should be performed once a month,
in case of symptom stability or improvement, the
interval between control examinations can be
increased to 3—6 months. In the case of severe
laryngomalacia that is additionally manifested
by cough, choking, regurgitation, feeding difficul-
ties, apnea, cyanosis, failure to thrive, pulmonary
hypertension, and cor-pulmonale, it is necessary
to start treatment with acid suppression thera-
py and consider feeding therapy and swallowing
evaluation as well as laryngotracheoscopy and
supraglottoplasty (which is the gold standard of
surgical treatment). In the case of multiple severe
comorbidities or multilevel airway obstruction
not amenable to surgical management, it is nec-
essary to consider tracheostomy [6].

Vocal cord paralysis

Vocal Cord Paresis or Paralysis (VCP) is another
common cause of stridor in infants and older chil-

dren, constituting up to 60% of stridor cases [7]. It
is defined as an absence of vocal fold movement
and can be bilateral (BVCP) or unilateral (UVCP).
VCP is the effect of damaged nerve supply to the
muscles of the larynx [8]. In approximately 40% of
patients with VCP, another airway disease coex-
ists, and laryngomalacia is the most common [3].
UVCP is more frequent, with a left fold predomi-
nance. Around 70% of UVCP cases have an iatro-
genic origin, being mainly a result of cardiovascu-
lar or thoracic procedures. Prolonged intubation
along with neurologic diseases and birth trauma
compose approximately 50% of cases of BVCP
and 21% are considered idiopathic [9]. In patients
with BVCP who did not undergo any surgical pro-
cedures, neurologic diseases such as Arnold
Chiari malformation or congenital myasthenic
syndromes (CMS) need to be suspected, and so,
further imaging and a careful neurologic exami-
nation is recommended [10]. In patients with
Arnold Chiari malformation the protrusion of the
brainstem through the foramen magnum is con-
nected with compressing the vagus nerve which
in effect contributes to VCP development [11].

Symptoms differ between patients with UVCP
and BVCP and are more severe in BVCP. Neonates
with BVCP present with a weak cry, dyspnoea,
inspiratory stridor, or even cyanosis, whereas in
patients with UVCP, a typical sign is dysphonia.
In both cases, symptoms intensify upon agita-
tion, although some UVCP might pass unrec-
ognized [12]. Another great concern amongst
patients with VCP is the risk of silent aspiration,
reaching over 50% according to recent data, mak-
ing the evaluation of swallowing function neces-
sary [13]. To set the diagnosis in a stable patient
a flexible fiberoscopy seems to be a procedure of
choice [7].

The main goal of surgery in VCP is to achieve
safe airway and feeding at the same time, as many
neonates with VCP have concomitant problems
with nursing and might require a gastrostomy or
nasogastric tube feeding until a “safe swallow" is
obtained [9]. The surgical approach depends on
the patient's general condition, his comorbidities,
especially the risk of aspiration, and spreads from
endoscopic procedures such as adenoidectomy,
vocal fold cordectomy, fold lateralization to open
laryngotracheoplasty with a posterior cartilage
graft or in some cases — a tracheostomy [14]. In
cases of BVCP where surgical management is
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focused on widening the posterior glottic space,
the risk of future aspiration and voice disorders
increases [15].

When establishing the best moment for surgi-
cal intervention, the surgeon should keep in mind
that up to 70% of VCP cases recover spontane-
ously. The rehabilitation of damaged laryngeal
nerve is frequently unpredictable and might last
up to 12 months, with iatrogenic VFP unfortu-
nately having the lowest percentage of healing.
According to that, a patient should be observed
for at least a year and, in cases of open surgeries,
even up to two years before a surgical procedure
is undertaken [7,16].

Congenital subglottic stenosis

Congenital subglottic stenosis (SGS) is usually
identified by the authors as the third most com-
mon congenital laryngeal malformation after lar-
yngomalacia and vocal fold paralysis [17]. About
30% of all congenital anomalies of the larynx that
provoke stridor may be congenital subglottic
stenosis [18]. Congenital SGS is defined as a con-
striction of less than 4 mm for full-term infants
and less than 3 mm for preterm infants [19] at the
level of the cricoid cartilage with the maximum
level of constriction 2—=3 mm below the vocal
folds in children who had no previous episodes
of intubation or endoscopic examinations. Con-
genital SGS requires evaluation of the larynx with
fiberoptic endoscopy for dynamic assessment
of the vocal folds and a further endoscopy using
rigid optics as the best possible method of visu-
alization and evaluation of the larynx.

Congenital SGC can be divided into two types:
a membranous and a cartilaginous type, both of
which occur as a result of incomplete recanaliza-
tion of the laryngeal lumen during embryogen-
esis. The membranous type is much more com-
mon and occurs due to hypertrophy of the sub-
mucosa with an excess of fibrous connective tis-
sue and is a milder type of congenital SGS. The
cartilaginous type occurs due to an abnormal,
usually elliptical, shape of the cricoid cartilage
and is a more severe form of congenital SGS that
can be classified as grade IlI-1V stenosis accord-
ing to the Cotton-Myer grading system [20].

In children with mild subglottic stenosis,
manifestations may appear only during recurrent
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respiratory infections, during which mild ede-
ma of the laryngeal mucosa can provoke airway
obstruction (recurrent croup). In most cases, such
mild forms of subglottic stenosis resolve sponta-
neously with the patient’s growth, in other cases,
endoscopic surgery with radial incisions of the
membrane and following laryngeal dilation can
be performed [21]. More severe cases can mani-
fest as biphasic stridor and even as acute airway
compromise during delivery, and such patients
may require endotracheal intubation or even an
emergency tracheostomy. In the case of endotra-
cheal intubation, the risk of more severe acquired
subglottic stenosis increases significantly, which
may require open laryngotracheal reconstruction
using costal cartilage as a laryngeal graft or cri-
cotracheal resection [22].

Laryngeal webs

Congenital laryngeal webs (LW) constitute 5%
of laryngeal congenital defects causing airway
obstruction and arise between the 6th and 10th
week of embryogenesis [23]. LW can present
a wide range of symptoms — from voice disor-
ders — such as hoarseness to severe dyspnea
with stridor depending on the grade of larynx
lumen involved in the process [24]. Since 1985,
LW grading has been based on the Cohen scale,
where type 1 are described as thin, membranous
webs, occupying less than 35% of the glottis.
Type 2 is defined as a web covering up to 50% of
glottic space. Type 3 involves not only 50—-75% of
the glottis, but might spread to the anterior cri-
coid in the subglottic space. In type 4 — the most
severe type — up to 99% of glottis is involved
[25]. In cases of complete congenital laryngeal
stenosis, a rare and fetal congenital high airway
obstruction syndrome (CHAOS) might be sus-
pected, as laryngeal atresia is its most frequent
cause [26].

The way of treatment depends on the type of
web and symptoms, where type 1 and 2 might
not require any surgical intervention if asymp-
tomatic, and remain only under observation. If
symptomatic, they are almost always managed
endoscopically. Web can be cut with the use of
a cold steel laryngeal knife or a CO2 laser. In
some cases, the laryngeal keel needs to be fixed
in the anterior part of the glottis to inhibit scar-



ring. Types 3 and 4 usually require an emergen-
cy tracheostomy in the first days or months of
life, before the target surgical approach is taken,
which often consists of open laryngoplasty with
rib graft placement [24,27].

Cases of type 2 webs give most concerns
regarding surgical approach as they present
a wide range of both morphological features and
in consequence symptoms. They can be thin and
membranous or thick with subglottic involve-
ment which would demand different surgical
treatments, and the approach must be tailored to
a certain case not only to a web type [28].

In patients with laryngeal webs, there is
a higher prevalence of other laryngeal abnor-
malities such as laryngeal subglottic stenosis or
trachea-esophageal fistulas [24]. According to
recent data, 30% up to 65% of patients with the
laryngeal web have 22q11.2 deletion syndrome,
commonly called DiGeorge syndrome. It is the
most common chromosomal microdeletion and
its characteristic features as well as comorbidi-
ties should be kept in mind when diagnosing
a patient with LW [29].

Subglottic hemangioma

Hemangiomas are benign tumors, appearing in
childhood, caused by abnormalities in angiogen-
esis. They are built up of endothelium cells and
some parts of stroma such as fibroblasts, mac-
rophages, and pericytes[30]. They are quite com-
mon as they occur in 4-10%of infants and they
have a phase of rapid proliferation and involution
[31]. Hemangiomas are a challenge in case they
are part of some syndrome or are located in the
airway tract, narrowing air flow, causing respira-
tory stridor and other severe breathing disorders.

Hemangiomas have two times higher preva-
lence among females [32]. They are more com-
mon among caucasian infants [33]. Around 60%
of infantile hemangiomas are located around the
head and neck but in contrast, subglottic heman-
giomas (SGH) are infrequent benign tumors of
airways and are responsible for 1,5% of congen-
ital laryngeal anomalies [30]. Syndromes con-
nected with hemangioma are hemangiomatosis,
PHACE(s), sacral, and PELVIS syndrome.

The typical clinical course in infants with sub-
glottic hemangioma (SGH) is asymptomatic in

the early weeks of life. The first symptoms are
biphasic stridor, recurrent or prolonged croup,
and barking cough occur between 2—4 months.
[32]. The basic diagnostic method consists of
medical reconnaissance and rigid endoscopy.
The most frequent SGH occurs in the left poste-
rior portion of the subglottis. Pink or bluish, sub-
mucosal, smooth, round, compressible subglottic
mass which leads to asymmetry and stenosis of
the airway is a typical view in endoscopy. Diagno-
sis is based on endoscopic findings. Performing
a biopsy is not recommended in this case [30].

Infantile hemangiomas are an interdisciplin-
ary issue. There are a lot of advantages to using
propranolol, a nonselective beta blocker. Treat-
ment is initiated usually in the hospital to observe
patients for unwanted reactions, at 1 mg/kg of
propranolol 3 times a day, then increase to 2 mg/
kg and is continued for 6—=12 months [34]. Pro-
pranolol is considered the best treatment option
for SGH nowadays but it is still under evaluation
[32]. Response to treatment is confirmed by seri-
al endoscopy. Other alternative treatment meth-
ods include intralesional and systemic steroids,
CO2 laser resection, microdebrider submucosal
resection, or open surgery. All these options have
side effects and are considered only in certain
cases [31].

Laryngeal cleft

Laryngotracheoesophageal clefts are a group
of rare congenital anomalies characterized by
the presence of pathological communication
between the esophagus and the airway tract and
are estimated to occur from 1in 10,000 newborns
to 1in 20,000 newborns [35].

Classification of laryngeal clefts proposed by
Benjamin and Inglis in 1989 remains the most
popular and functional and identifies 4 main
types [36]: Type | is a supraglottic intraaratenoid
defect above the level of the true vocal folds; Type
Il includes a partial defect of the posterior cricoid
cartilage below the level of the true vocal folds;
Type lll extends completely through the entire cri-
coid cartilage; Type IV extends to the intrathorac-
ic trachea. Laryngeal cleft occurs due to abnor-
mal embryogenesis, due to the absence of the
interaretinoid muscle, the first type develops, the
second type occurs due to incomplete develop-
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ment of the posterior cricoid cartilage, the third
and fourth types due to incomplete formation of
the tracheoesophageal septum. Depending on
the degree of cleft, the symptoms and the time
of their manifestation may be different. In infants
born with a low degree of cleft, the course may be
asymptomatic at first. The main symptoms are
respiratory distress, frequent coughing, recurrent
croup or stridor, and recurrent respiratory tract
infections. Deeper clefts of the larynx manifest
more severely and quickly after birth and may
present with severe respiratory distress immedi-
ately after birth. The most serious consequenc-
es of an undiagnosed laryngeal cleft are chron-
ic aspiration and recurrent aspiration infections
that can lead to lung damage.

Medical treatment is possible for type 1 laryn-
geal clefts, which includes primarily thickening of
the fluid and food to prevent aspiration, as well as
treatment of associated diseases that may lead
to swallowing dysfunction or additional swell-
ing (e.g. GERD or food allergies). Types 2, 3, and 4
clefts should be managed through surgical treat-
ment. For type 1 and type 2 clefts, and with the
rare exception of type 3, endoscopic cleft repair
is the method of choice. Surgical treatment of
clefts of types Il and IV is mainly performed via
the open approach [37].

Laryngeal cysts and Laryngocele

Congenital laryngeal cysts are a rare congeni-
tal anomaly occurring in 1.82 [38] to 3.49 [39]
per 100,000 newborns or 2% of all patients with
stridor [39] (congenital laryngeal saccular cysts
represent 1.5% of all patients with stridor) [40].
There are several classifications of congeni-
tal laryngeal cysts, among which the classifi-
cation of DeSanto [41], who identified saccular
and ductal types of cysts, should be highlighted.
Forte's classification, which was based on the
differentiation into types as a basis for treatment
approaches, defined two types depending on the
size and embryologic tissue origin. Type | cysts
consist only of endodermal elements are locat-
ed entirely in the larynx, and can be removed
completely with endoscopic surgery. Cysts of
the second type have extralaryngeal extension,
open surgical access is used for their removal,
and depending on the presence of mesodermal
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tissues in addition to endodermal tissues, the
author divided the type into additional subtypes
2a and 2b [42]. The most common symptoms in
children with laryngeal cysts are stridor, feed-
ing difficulties and failure to thrive, episodes of
cyanosis. It should also be noted that in recent
studies [43] it was reported that 2/3 of patients
with vallecular cysts had coexisting laryngomal-
acia, and in a study by Yang Xiao et al. 35.7%
of patients with congenital laryngeal saccu-
lar cysts were misdiagnosed as laryngomalacia
[44]. Flexible fiberoptic laryngoscopy is used for
initial diagnosis, endoscopic laryngotracheos-
copy under general anesthesia is the gold stan-
dard, and CT scanning can also be useful for the
evaluation of cyst extralaryngeal extension [44].
Treatment of congenital laryngeal cysts consists
of surgical removal or marsupialization. In the
case of ductal cysts and saccular cysts without
extralaryngeal extension, it is recommended to
perform surgery at the time of diagnostic laryn-
gotracheoscopy [45].

Laryngocele is a very rare congenital anomaly
of the larynx, which is an air-filled cystic dilated
laryngeal saccule [46]. It is manifested by a stri-
dor, in severe cases it can cause respiratory dis-
tress, and significant airway obstruction in the
infant, and can be life-threatening [47]. A tra-
cheostomy should be performed as an emergen-
cy treatment for a newborn with severe dyspnoea
and laryngocele. Treatment of laryngocele is only
surgical, marsupialisation of the cyst walls under
endoscopic control is the optimal minimally inva-
sive treatment.

Conclusions

Although stridor is usually a symptom of laryn-
gomalacia, which in most cases has a benign
course, this symptom is not specific only to laryn-
gomalacia and can be a sign indicating the pres-
ence of another serious disease. Children with
stridor require significant attention and appropri-
ate diagnostics because stridor can be a mani-
festation of many different laryngeal pathologies
in terms of symptoms, etiology, course, and con-
sequences, which may require completely differ-
ent approaches to the treatment of such patients.
Stridor in children after birth should not be under-
estimated or ignored.



Acknowledgements

Conflict of interest statement
The authors declare no conflict of interest.

Funding sources
There are no sources of funding to declare.

References

1.

10.

11.

Thompson DM. Abnormal sensorimotor integra-
tive function of the larynx in congenital laryngo-
malacia: a new theory of etiology. Laryngoscope.
2007 Jun;117(6 Pt 2 Suppl 114):1-33. doi: 10.1097/
MLG.0b013e31804a5750.

. Daniel SJ. The upper airway: congenital malforma-

tions. Paediatr Respir Rev. 2006;7 Suppl 1:5260-3.
doi: 10.1016/j.prrv.2006.04.227.

. Richter GT, Thompson DM. The surgical management

of laryngomalacia. Otolaryngol Clin North Am. 2008
Oct;41(5):837-64, vii. doi: 10.1016/j.0tc.2008.04.011.

. Kusak B, Cichocka-Jarosz E, Jedynak-Wasowicz U, Lis

G. Types of laryngomalacia in children: interrelation-
ship between clinical course and comorbid conditions.
Eur Arch Otorhinolaryngol. 2017 Mar;274(3):1577-
1583. doi: 10.1007/s00405-016-4334-5.

. Munson PD, Saad AG, El-Jamal SM, Dai Y, Bow-

er CM, Richter GT. Submucosal nerve hypertrophy
in congenital laryngomalacia. Laryngoscope. 2011
Mar;121(3):627-9. doi: 10.1002/lary.21360.

. Yeung JC, Balakrishnan K, Cheng ATL, Daniel SJ,

Garabedian EN, Hart CK, Inglis AF Jr, Leboulanger N,
Liming BJ, Moreddu E, Nicollas R, Russell JD, Rutter
MJ, Sidell DR, Spratley J, Soma M, Thierry B, Thomp-
son DM, Triglia JM, Watters K, Wyatt M, Zalzal GH,
Zur KB, Rahbar R. International Pediatric Otolaryn-
gology Group: Consensus guidelines on the diagno-
sis and management of type | laryngeal clefts. Int J
Pediatr Otorhinolaryngol. 2017 Oct;101:51-56. doi:
10.1016/j.ijporl.2017.07.016.

. Lesnik M, Thierry B, Blanchard M, Glynn F, Denoyelle

F, Couloigner V, Garabedian N, Leboulanger N. Idio-
pathic bilateral vocal cord paralysis in infants: Case
series and literature review. Laryngoscope. 2015
Jul;125(7):1724-8. doi: 10.1002/lary.25076.

. Pfleger A, Eber E. Assessment and causes of stri-

dor. Paediatr Respir Rev. 2016 Mar;18:64-72. doi:
10.1016/j.prrv.2015.10.003.

. Jabbour J, Martin T, Beste D, Robey T. Pediatric

vocal fold immobility: natural history and the need
for long-term follow-up. JAMA Otolaryngol Head
Neck Surg. 2014 May;140(5):428-33. doi: 10.1001/
jamaoto.2014.81.

Jephson CG, Mills NA, Pitt MC, Beeson D, Aloysius
A, Muntoni F, Robb SA, Bailey CM. Congenital stri-
dor with feeding difficulty as a presenting symp-
tom of Dok7 congenital myasthenic syndrome. Int J
Pediatr Otorhinolaryngol. 2010 Sep;74(9):991-4. doi:
10.1016/j.ijporl.2010.05.022.

Arora N, Juneja R, Meher R, Bhargava EK. Bilat-
eral Vocal Cord Palsy with Arnold Chiari Mal-
formation: A Rare Case Series. J Clin Diagn

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Res. 2016 Sep;10(9):MR01-MR03. doi:
JCDR/2016/20135.8443.

Harnisch W, Brosch S, Schmidt M, Hagen R. Breath-
ing and voice quality after surgical treatment for
bilateral vocal cord paralysis. Arch Otolaryngol Head
Neck Surg. 2008 Mar;134(3):278-84. doi: 10.1001/
archoto.2007.44.

King EF, Blumin JH. Vocal cord paraly-
sis in children. Curr Opin Otolaryngol Head
Neck Surg. 2009 Dec;17(6):483-7. doi: 10.1097/
MO0O0.0b013e328331b77e.

Brigger MT, Hartnick CJ. Surgery for pediatric vocal
cord paralysis: a meta-analysis. Otolaryngol Head
Neck Surg. 2002 Apr;126(4):349-55. doi: 10.1067/
mhn.2002.124185.

Hartnick CJ, Brigger MT, Willging JP, Cotton RT, Myer
CM 3rd. Surgery for pediatric vocal cord paralysis: a
retrospective review. Ann Otol Rhinol Laryngol. 2003
Jan;112(1):1-6. doi: 10.1177/000348940311200101.
Daya H, Hosni A, Bejar-Solar |, Evans JN, Bailey CM.
Pediatric vocal fold paralysis: a long-term retrospec-
tive study. Arch Otolaryngol Head Neck Surg. 2000
Jan;126(1):21-5. doi: 10.1001/archotol.126.1.21.
Rutter MJ. Congenital laryngeal anomalies. Braz J
Otorhinolaryngol. 2014 Nov-Dec;80(6):533-9. doi:
10.1016/j.bjorl.2014.08.001.

Sakakura K, Chikamatsu K, Toyoda M, Kaai M, Yas-
uoka Y, Furuya N. Congenital laryngeal anomalies
presenting as chronic stridor: aretrospective study of
55 patients. Auris Nasus Larynx. 2008 Dec;35(4):527-
33. doi: 10.1016/j.anl.2007.12.001.

Jefferson ND, Cohen AP, Rutter MJ. Subglottic sten-
osis. Semin Pediatr Surg. 2016 Jun;25(3):138-43. doi:
10.1053/j.sempedsurg.2016.02.006.

Marston AP, White DR. Subglottic Stenosis. Clin
Perinatol. 2018 Dec;45(4):787-804. doi: 10.1016/j.
¢clp.2018.07.013.

Smith ME, Elstad M. Mitomycin C and the endoscop-
ic treatment of laryngotracheal stenosis: are two
applications better than one? Laryngoscope. 2009
Feb;119(2):272-83. doi: 10.1002/lary.20056.

George M, Jaquet Y, lkonomidis C, Monnier P. Man-
agement of severe pediatric subglottic stenosis with
glottic involvement. J Thorac Cardiovasc Surg. 2010
Feb;139(2):411-7. doi: 10.1016/j.jtcvs.2009.05.010.
Milczuk HA, Smith JD, Everts EC. Congenital larynge-
al webs: surgical management and clinical embry-
ology. Int J Pediatr Otorhinolaryngol. 2000 Jan
30;52(1):1-9. doi: 10.1016/s0165-5876(99)00284-0.
de Trey LA, Lambercy K, Monnier P, Sandu K. Man-
agement of severe congenital laryngeal webs - a
12 year review. Int J Pediatr Otorhinolaryngol. 2016
Jul;86:82-6. doi: 10.1016/j.ijporl.2016.04.006.

Cohen SR. Congenital glottic webs in children. A
retrospective review of 51 patients. Ann Otol Rhi-
nol Laryngol Suppl. 1985 Nov-Dec;121:2-16. PMID:
3935032.

Lim FY, Crombleholme TM, Hedrick HL, Flake AW,
Johnson MP, Howell LJ, Adzick NS. Congenital high
airway obstruction syndrome: natural history and
management. J Pediatr Surg. 2003 Jun;38(6):940-5.
doi: 10.1016/s0022-3468(03)00128-3.

10.7860/

Journal of Medical Science 2024 December;93(4)

313



314

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Wyatt ME, Hartley BE. Laryngotracheal reconstruc-
tion in congenital laryngeal webs and atresias.
Otolaryngol Head Neck Surg. 2005 Feb;132(2):232-8.
doi: 10.1016/j.0tohns.2004.09.032.

Lawlor CM, Dombrowski ND, Nuss RC, Rahbar R,
Choi SS. Laryngeal Web in the Pediatric Popu-
lation: Evaluation and Management. Otolaryn-
gol Head Neck Surg. 2020 Feb;162(2):234-240. doi:
10.1177/0194599819893985.

Abe Y, Hirade T, Koike D, Matama C, Kato F. Larynge-
al web with 22q11.2 deletion syndrome. Int J Pediatr
Adolesc Med. 2022 Sep;9(3):182-184. doi: 10.1016/j.
ijpam.2022.02.001.

Monnier P. Subglottic Haemangioma (SGH). In: Pedi-
atric Airway Surgery. Berlin, Heidelberg: Springer
Berlin Heidelberg; 2011. p. 133-9.

Buckmiller LM, Munson PD, Dyamenahalli U, Dai Y,
Richter GT. Propranolol for infantile hemangiomas:
early experience at a tertiary vascular anomalies
center. Laryngoscope. 2010 Apr;120(4):676-81. doi:
10.1002/lary.20807.

Bajaj Y, Kapoor K, Ifeacho S, Jephson CG, Albert DM,
Harper JI, Hartley BE. Great Ormond Street Hos-
pital treatment guidelines for use of propranolol
in infantile isolated subglottic haemangioma. J
Laryngol Otol. 2013 Mar;127(3):295-8. doi: 10.1017/
$0022215112003192.

Munden A, Butschek R, Tom WL, Marshall JS, Poeltler
DM, Krohne SE, Ali6 AB, Ritter M, Friedlander DF, Cat-
anzarite V, Mendoza A, Smith L, Friedlander M, Fried-
lander SF. Prospective study of infantile haemangi-
omas: incidence, clinical characteristics and associ-
ation with placental anomalies. Br J Dermatol. 2014
Apr;170(4):907-13. doi: 10.1111/bjd.12804.

Ida JB, Thompson DM. Pediatric stridor. Otolaryngol
Clin North Am. 2014 Oct;47(5):795-819. doi: 10.1016/j.
0tc.2014.06.005.

Strychowsky JE, Rahbar R. Laryngotracheoesopha-
geal clefts. Semin Pediatr Surg. 2016 Jun;25(3):128-
31. doi: 10.1053/j.sempedsurg.2016.02.005.
Benjamin B, Inglis A. Minor Congenital Laryngeal
Clefts: Diagnosis and Classification. Annals of Otol-

Journal of Medical Science 2024 December;93(4)

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

ogy, Rhinology & Laryngology. 1989;98(6):417-420.
doi:10.1177/000348948909800603.

Johnston DR, Watters K, Ferrari LR, Rahbar R. Laryn-
geal cleft: evaluation and management. Int J Pedi-
atr Otorhinolaryngol. 2014 Jun;78(6):905-11. doi:
10.1016/j.ijporl.2014.03.015.

Pak MW, Woo JK, van Hasselt CA. Congenital laryn-
geal cysts: current approach to management. J
Laryngol Otol. 1996 Sep;110(9):854-6. doi: 10.1017/
s0022215100135157.

Birch DA. Laryngeal Stridor in Infants and Children. J
Laryngol Otol. 1961 Sep 29;75(9):833—-40.

Monnier P. Ductal Cysts, Saccular Cysts and Laryn-
goceles. In: Pediatric Airway Surgery. Berlin, Heidel-
berg: Springer Berlin Heidelberg; 2011. p. 141-5.
DeSanto LW, Devine KD, Weiland LH. Cysts of
the larynx--classification. Laryngoscope. 1970
Jan;80(1):145-76.doi:10.1288/00005537-197001000-
00013.

Forte V, Fuoco G, James A. A new classification sys-
tem for congenital laryngeal cysts. Laryngoscope.
2004 Jun;114(6):1123-7. doi: 10.1097/00005537-
200406000-00031.

Prowse S, Knight L. Congenital cysts of the infant
larynx. Int J Pediatr Otorhinolaryngol. 2012
May;76(5):708-11. doi: 10.1016/j.ijpor|.2012.02.025.
Xiao Y, Wang J, Ma L, Han D. The clinical char-
acteristics of congenital laryngeal saccular
cysts. Acta Otolaryngol. 2016;136(2):168-71. doi:
10.3109/00016489.2015.1100327.

Hsieh WS, Yang PH, Wong KS, Li HY, Wang EC, Yeh
TF. Vallecular cyst: an uncommon cause of stridor in
newborn infants. Eur J Pediatr. 2000 Jan-Feb;159(1-
2):79-81. doi: 10.1007/pl00013809.

Erdogmus B, Yazici B, Ozturk O, Ataoglu S, Yazici S.
Laryngocelein association with ankylosing spondyli-
tis. Wien Klin Wochenschr. 2005 Oct;117(19-20):718-
20. doi: 10.1007/s00508-005-0460-6.

Ahmed H, Ndiaye C, Barry MW, Thiongane A, Mbaye
A, Zemene Y, Ndiaye IC. A Rare Cause of Upper Air-
way Obstruction in a Child. Case Rep Otolaryngol.
2017;2017:2017265. doi: 10.1155/2017/2017265.



