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Abstract
Objective To evaluate various causes of pediatric stridor and their management among admitted patients in last 2 y.
Methods Retrospective study of 67 stridor cases in pediatric age group (from birth to 18 y), admitted to the Department of
Pediatrics and ENT (Ear, Nose and Throat) from May 2018 to April 2020 were included in the study. Data were obtained from
medical records regarding age, gender, clinical presentation, and management.
Results Out of 67 cases of pediatric stridor, 28.3%were infants, 50.7%were between 1 to 5 y, while 20.9%were between 5 to 18
y. Foreign body trachea (FB) was the most common (38.8%) cause of stridor. The commonest cause of stridor among infants was
laryngomalacia (47.4%) while FB trachea (55.9%) was the commonest cause among 1 to 5 y age group. In age group between 5
to 18 y, peritonsillar abscess and bacterial tracheitis (21.4% each) were found to be the most common. Primary management with
securing of airways were done in all cases. Curative treatment was provided according to the underlying pathology. Eight patients
(11.9%) required tracheostomy to bypass airway obstruction. There was no mortality in the present study population.
Conclusion Pediatric stridor management is a teamwork between ENT surgeons, pediatricians, and anaesthetists. Management
starts with suspicion from history followed by clinical and radiological evaluation. Securing airway is of utmost importance and
precise management of cause is carried out later.

Keywords Stridor . Laryngomalacia . Fiberoptic laryngoscopy . Tracheostomy

Introduction

Stridor is defined as a high pitch noise that arises from com-
promised airway at the level of larynx and trachea. The word
stridor comes from the Latin word “stridulus” which means
creaking, whistling, or grating noise [1]. Stridor can be inspi-
ratory, expiratory, or biphasic. The inspiratory stridor is seen
in obstruction above glottis (extrathoracic) whereas expiratory
stridor is seen in obstruction of lower trachea (intrathoracic)
and biphasic stridor in glottic or supraglottic pathologies
(extrathoracic or intrathoracic). According to Holinger, as
the diameter of larynx is small in children, even mild circum-
ferential edema in the infraglottic region drastically reduces

the airway lumen, resulting in stridor [2]. All patients present-
ing with stridor require immediate attention and evaluation of
the underlying cause. In a previous study, upper airway ob-
struction, which presented with stridor, was responsible for
3.3% of pediatric intensive care unit (PICU) admission [3].

The literature on pediatric stridor is limited in India; there-
fore, this study was conducted to know the etiology, clinical
presentation, along with evaluation and management of
stridor.

Material and Methods

This is a retrospective record-based study of 67 stridor cases
(Table 1) admitted to the Department of ENT (Ear, Nose and
Throat) and Pediatrics during May 2018 to April 2020 in
Kalinga Institute of Medical Sciences, Bhubaneswar,
Odisha. After the approval of institutional ethics committee,
medical records of all pediatric stridor cases and recorded
videos of their interventional procedures were evaluated. All
patients less than 18 y admitted to hospital with stridor were
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included in the study. Immediate post-extubation stridor in
children was excluded. Data were entered to Excel spread
sheet and analyzed. Results were expressed in percentage.

Careful history from parents was mandatory and it was
taken as per Table 2. The signs that had been looked for were
the child’s appearance, posture, drooling, craniofacial abnor-
malities, neck swellings, vitals (respiratory rate, pulse rate,
oxygen saturation, blood pressure, and temperature), bilateral
chest movements, and chest auscultation.

As majority of the patients presented to the emergency
department with acute respiratory distress, airway stabilization
was given first priority. Further evaluation of underlying cause
and definitive management was carried out in all patients.
Oxygen by prongs, high flow nasal cannula (HFNC), contin-
uous positive airway pressure (CPAP), endotracheal intuba-
tion, and even tracheostomy were required according to the
severity of disease. Once the child was stable, radiological
investigations were proceeded. Chest and neck radiography
(AP and lateral view), computed tomography (CT) and mag-
netic resonance imaging (MRI) of neck and thorax were car-
ried out depending upon the suspicion of underlying

pathology. Even though radiological investigations were neg-
ative in some cases of foreign body aspiration, diagnostic
bronchoscopy was proceeded. Suspected vascular abnormali-
ties require CT or MR angiogram to confirm the diagnosis.

Routine complete blood count, blood smear, inflammatory
markers, and coagulation profile were carried out. Definitive
treatment was instituted according to diagnosis.

Results

In this retrospective evaluation of pediatric stridor, out of 67
cases, 59.7% were male. The most common age group was
children between 1 to 5 y (50.7%). Out of all children present-
ing with stridor, foreign body (FB) was found in 38.8% cases,
while laryngomalacia and croup was found in 17.9% and
14.9% children, respectively. The commonest cause of stridor
in infants was laryngomalacia (47.4%), whereas in 1 to 5 y
children, it was foreign body (55.9%). In 5 to 18 y age group,
peritonsillar abscess and bacterial tracheitis (21.4% each)
were found to be the most common. There were 4 cases
(6%) of peritonsillar abscess, who presented with stridor.
Interval tonsillectomy was required for 2 (50%) cases. Ten
cases of acute laryngotracheobronchitis (LTB) were found, 8
responded to conservative management and 2 (20%) required
mechanical ventilation. Foreign body (FB) in the airway was
found in 26 (38.8%) cases. Most of the cases (80.7%) of FB
were found in above 1 y of age, vegetative FB being the
commonest. Rigid bronchoscopy under general anesthesia
was done for removal of FB in 25 (96%) cases, while trache-
ostomy was required in one case. Out of 12 cases of
laryngomalacia, 9 babies presented in neonatal period. All
laryngomalacia cases were managed conservatively, 2 re-
quired CPAP while another 1 required HFNC. Three cases

Table 1 Children presenting with
stridor in various age groups Causes of stridor in children 0 d to 1 y 1 y to 5 y More than 5 y to 18 y Total

FB trachea 5 19 2 26 (38.80%)

Laryngomalacia 9 3 – 12 (17.91%)

Laryngotracheobronchitis 4 5 1 10 (14.92%)

Angioedema – 1 – 1 (1.49%)

Subglottic stenosis – 1 2 3 (4.47%)

Bacterial tracheitis – – 3 3 (4.47%)

Laryngeal web – 1 – 1 (1.49%)

B/L vocal fold palsy 1 – 1 2 (2.98%)

Laryngeal papilloma – 2 1 3 (4.47%)

Retropharyngeal/peritonsillar abscess – 1 3 4 (5.97%)

Tumor – – 1 1 (1.49%)

Neurogenic stridor – 1 – 1 (1.49%)

Total 19 34 14 67

B/L Bilateral; FB Foreign body

Table 2 Relevant history to be asked in stridor

• Onset and progression of the disease (acute/chronic)
• Age of onset of symptoms
• Feeding history (cough, vomiting, choking or cyanosis during

feeding, types of food)
• Associated symptoms (fever, cough, change in voice, feeding,

and stress)
• Prenatal and obstetric history
• Any co-morbidities/congenital abnormalities
• Vaccination history (Haemophilus influenzae)
• Exposure to any allergen
• Medical records to previous investigations and treatment if available.
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of bacterial tracheitis presented as stridor, all required intuba-
tion and mechanical ventilation along with IV antibiotics.
Laryngeal papilloma presenting with stridor was found in 3
cases, and the mean age of presentation was 4.6 y. Vocal cord
palsy (VCP) was found in 3 children; 1 in a case of Arnold–
Chiari malformation, 1 in a neonate with birth trauma while 1
in a child with road traffic accident (RTA). All required emer-
gency tracheostomy. One case of anterior mediastinal mass
also presented with stridor.

Eight children (11.9%) required tracheostomy (Table 3).
Nine required intubation, 2 required nasal CPAP and 2 re-
quired HFNC. Surgical intervention was required in 32 cases
(47.76%) (foreign body trachea, laryngeal papilloma, Arnold–
Chiari malformation, bilateral VCP, and laryngeal web).

There was no mortality in the present study, while 1 child
left against medical advice.

Discussion

Stridor is a harsh, vibratory sound usually produced during
inspiration, as a result of partial obstruction of airway which
causes turbulent airflow through respiratory passages. As com-
pared to adults, support components of airway in children are
less developed and more compliant. Intercostal muscles, acces-
sory muscle, and cartilaginous and perpendicular character of
thoracic ribs reduce the mechanical efficiency of chest wall.
They mainly rely on diaphragm for inspiration. Therefore, chil-
dren are more vulnerable for airway diseases and they deterio-
rate very quickly if proper medical attention is not given.
Because of narrow airway, stridor may be life threatening in
children and need urgent intervention. The procedures like
bronchoscopy, tracheostomy, intubation, and different airway
surgery are challenging in children because of narrow airway,
lack of adequate surgical field, risk of anesthesia, and need of
expertise. Even though there are many differential diagnoses,
foreign body aspiration is the commonest cause of stridor in
childhood, while laryngomalacia is the commonest cause of
congenital stridor [4].

LTB was commonly seen in 6 mo to 3 y age group (6
among 10 cases). Similar results were found in previous stud-
ies [5]. Viral croup constitutes more than 80% of cases of
acute stridor in children with parainfluenza virus as the

commonest causative agent. All children suspected with
LTB were categorized according to croup scoring system.
Oxygen, nebulized epinephrine, and steroids were given as
initial medical management. Patients with no improvement
were considered for intubation. In the present study, 2 (20%)
required ventilator support. In a retrospective study, Gelbart
et al. collected data on LTB between 2005 and 2012, from
Royal Children’s Hospital, Melbourne; 2188 children re-
quired hospitalization, 185 (8.46%) of which required inten-
sive care unit (ICU), and 65 (only 3%) required intubation [6].

FB aspiration presents with sudden onset stridor and may
not always have a suggestive history. Out of 26 cases of FB,
73.1% were between 1 and 5 y age group and had male pre-
dominance (57.6%). Study by Korlacki et al. and Shivakumar
et al. (in Indian population) also showed a male predominance
with average age as 5.5 y and 1–3 y respectively [7, 8]. The
diagnosis requires a high index of suspicion as foreign body
intake is usually unwitnessed and children will be of pre-
verbal age group. Common FB of bronchus were vegetative
materials (Fig. 1a and b) and in 3 cases sharp objects like nail
and paper pin were found. Though flexible bronchoscopy is
considered effective and safe, it requires more skill. All the
cases in the present study underwent rigid bronchoscopy with
jet ventilation support under general anesthesia. In an infant
with peanut in trachea, tracheostomy was done for attaining
surgical access as the FB was tightly impacted. Previous stud-
ies have also revealed use of emergency tracheostomy for FB
removal [9]. According to Ramirez–Figueroa et al., bronchos-
copy is found to be > 95% effective in removal of FB [10].

Laryngomalacia is the most common congenital anomaly
causing stridor due to decreased laryngeal tone. Vijayasekaran
et al. observed that symptoms usually appear by 10 d of life
and worsen during the first few months [11]. This was con-
sistent in the present study showing 9 out of 12 (75%) cases in
the same period. In all cases, diagnosis was confirmed with
flexible laryngoscopy done at 2 mo of age. They were all,
managed conservatively; 2 neonates required nasal CPAP
and another required HFNC. In a study by Fattah et al., con-
servative treatment was effective in 47(81%) whereas 11 case
(19%) required surgical treatment (supraglottoplasty) [12].
Thus, supraglottoplasty can be considered in severe cases
and different series of laryngomalacia reported its success rate
from 80%–100% [13]. In a recent study from Army Hospital
Research and Referral, NewDelhi; from a series of 15 cases of
stridor, 4 cases were of laryngomalacia and all 4 underwent
supraglottoplasty [14]. However, it is from a surgical unit, so
only cases requiring surgery might be admitted. In the present
series, none had evidence of bacterial infection and they re-
quired respiratory support for 3–4 d. The authors did not have
the follow-up of these patients. In the authors’ center
supraglottoplasty has not been done till now.

There were 4 cases of peritonsillar abscess, who had stridor
along with symptoms of sore throat, difficulty in swallowing,

Table 3 Number of
tracheostomy performed Foreign body trachea 1

Bilateral vocal cord palsy 2

Subglottic stenosis 3

Neurogenic stridor 1

Laryngeal web 1

Total number 8
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trismus, and lymphadenopathy. Though the study byWatkinson
et al. [15] shows group A beta-hemolytic streptococcus and
anaerobic bacteria like Fusobacterium necrophorum and
Streptococcus milleri as the commonest causative organisms,
no organisms could be detected in the present study. All were

treated with incision and drainage and intravenous antibiotics.
Two (50%) underwent interval tonsillectomy after 6 wk, be-
cause of recurrence. Interval tonsillectomy after 6 wk is the
standard treatment for peritonsillar abscess according to Naik
et al. with better postoperative pain score [16].

Fig. 1 a, b FB of right bronchus and the seed taken out using rigid
bronchoscopy. c Papilloma of right vocal fold obstructing the entire
laryngeal inlet. d Adequate airway after Kashima operation in B/L vocal

cord palsy. e Grade 3 subglottic stenosis. f Upper mediastinal mass
compressing the airway. B/L Bilateral; FB Foreign body
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Laryngeal papilloma is the most common benign neoplasm
of larynx in children with high recurrence rate. There were 3
cases with mean age of 4.7 y, who presented with complaints
of inspiratory stridor, hoarseness, and progressive respiratory
distress. In the study by James et al. the median age of onset
was 6 y [17]. Flexible laryngoscopy showed multiple grapes-
like lesions in vocal cord (Fig. 1c). Endolaryngeal surgery was
performed where papilloma was dissected with coblation and
diagnosis was confirmed with histopathological examination.
According to Cole et al. tracheostomy is undesirable to avoid
dissemination of papilloma but can be done in patients with
upper respiratory tract obstruction [18]. In the present study,
there was no tracheostomy and recurrence was managed
surgically.

Three cases of bacterial tracheitis were diagnosed in 5–15 y
children. All presented with fever, respiratory distress, cough,
and stridor and required endotracheal intubation (100%) with
other supportive measures and antibiotics. One child grew
Staphylococcus aureus in endotracheal secretion, while no
organism was detected in the other 2 cases. In a recently pub-
lished study by Casazza et al. out of 36 children with bacterial
tracheitis, 69% required PICU admission and 43% required
intubation [19].

Abnormalities in central nervous system can cause vocal
cord paralysis. There was 1 case of Arnold–Chiari malforma-
tion, who presented at 8 mo of age with complaints of noisy
breathing since 4 mo and swelling over the lower back since
birth. Stridor subsided after tracheostomy, and later surgery
for underlying pathology, was carried out. Tracheostomy was
decanulated after 2 mo. Yamada et al. in their study found
stridor in all 12 children with Arnold–Chiari malformation.
Stridor mostly started between 8 d to 3 mo of age but was
most severe at 2–5 mo of age [20]. Bilateral VCP can cause
respiratory distress presenting at birth, whereas unilateral VCP
is usually asymptomatic. Etiology usually corresponds with
birth trauma or neurological abnormality. Murty et al. estimat-
ed the incidence of bilateral VCP to be 0.75 cases per million
births per year [21]. As spontaneous improvement is noted in
almost 70% cases of bilateral VCP, one-year interval is given
before surgery [22]. In the present study a 5-d-old neonate
with bilateral VCP due to birth trauma was tracheostomized
and he improved spontaneously within 6 mo. Another case of
a 12-y-old boy with traumatic bilateral VCP due to road traffic
accident required emergency tracheostomy and Kashima op-
eration (Fig. 1d). Child was decanulated after 2 wk. In a ret-
rospective study of 102 VCP children, in 36 (35.3%) patients,
no specific cause could be identified. Among these, 26 had
bilateral VCP and 10 had unilateral VCP. Twenty-eight pa-
tients (78%) presented with symptoms from birth; in 7 (19%),
symptoms developed within the first 3 mo [22].

One patient of anaphylaxis presented with stridor where the
allergen was suspected to be azithromycin. He improved with
conservative management. Wheeze is the characteristic

finding in anaphylaxis, but stridor can be found when upper
airway is affected and though stridor is less common, it is
much more dangerous. A recent study found stridor in only
6.3% of cases of anaphylaxis [23].

Subglottic stenosis may be congenital or acquired; most
common acquired causes being postendotracheal intubation.
A 12-y-old girl, who was tracheostomized 2 mo back for
Guillain–Barre syndrome presented with stridor after 1 wk
of decanulation. Rigid laryngoscopic examination revealed
grade III subglottic stenosis (Fig. 1e). She was re-
tracheostomized and was referred to higher center for
laryngotracheal reconstruction. Other case of subglottic steno-
sis was due to prolonged intubation and blunt trauma of tra-
chea due to road traffic accidents. Both the children had grade
II Myers–Cotton subglottic stenosis. Though the authors tried
for endoscopic dilation and stenting with endotracheal tube,
the stent got displaced. Finally, both cases were managed with
permanent tracheostomy considering the cost factor. Kockar
et al., in their study of 60 patients of extubation failure with
inspiratory stridor, found subglottic stenosis in 12 (20%) cases
[24]. They did only tracheostomy in 6 patients and laser inci-
sion with topical mitomycin in 6 others. All were successfully
decanulated and asymptomatic in the follow-up.

Laryngeal web is a congenital condition accounting for
2%–4% of laryngeal anomalies [25]. They usually present at
birth or in first few months of life, but can also present in
childhood. Benjamin in his series of 29 patients of laryngeal
web, found only 1 child after infancy [26]. In the present
study, web in a 5-y-old boy presenting with stridor and respi-
ratory distress was found. He required emergency tracheosto-
my and later the thin web between two vocal cords was
incised.

Tumors constituted very less number of cases with stridor
(1.49%). A 13-y-old boy who presented with left-side neck
swelling since 2 mo and progressive noisy breathing was diag-
nosed to have anterior mediastinal mass compressing trachea
from C7-D2 on imaging (Fig. 1f). As the child deteriorated,
emergency intubation was done and he was ventilated mechan-
ically. Further evaluation and treatment of the underlying pa-
thology could not be carried out as the patient left against the
medical advice. Mehrotra et al. had reported a child who had
been treated as recurrent croup for 4 wk and later diagnosed as
mediastinal mass. They had proposed that a child presenting
with ‘recurrent croup’ might warrant further investigation, so
that underlying malignancy will not be missed [27].

Significant changes in etiology of stridor in children were
noted when compared with the study conducted 30 y back in
CMC, Vellore [28]. Stridor due to diphtheria and acute epi-
glottis were significant during that time, while not a single
case of stridor due to diphtheria or epiglottitis was found.
This is most probably due to successful implementation of
Universal Immunisation Program. However, the other causes
of stridor were almost comparable.
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Conclusion

Pediatric stridor is an emergency, and sometimes life-
threatening and may warrant urgent interventions like intuba-
tion, bronchoscopy and tracheostomy. Pediatric stridor man-
agement is a teamwork between ENT surgeons, pediatric
intensivist, pediatric surgeons, and anesthetists. A thorough
knowledge regarding etiology, differential diagnosis, clinical
and radiological evaluation, and airway management is re-
quired to deal with such cases in children. Securing airway
is of utmost importance and precise management of cause can
be carried out only after securing airway.
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