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Abstract
The main objective was to analyse the use of rigid laryngotracheoscopy under general anaesthesia (GA) and endoscopic surgery
in the management of inspiratory stridor in patients referred to a paediatric ENT outpatient clinic. The secondary objective was to
analyse the aetiological diagnoses made and their therapeutic management. This is a prospective study including all newborns
and infants, corresponding to 190 patients, presenting for the first time in consultation for inspiratory stridor from January 2015 to
December 2017. A consultation formwas filled out after each consultation and added to a database; a management algorithmwas
used to determine which patients required a rigid laryngotracheoscopy. A 17.9% (n = 34) of the patients required rigid
laryngotracheoscopy, of whom 12.6% (n = 24) underwent concomitant endoscopic surgery. A 65.8% (n = 125) of the patients
were diagnosed with laryngomalacia, 21.1% (n = 40) with isolated posterior excess of mucosa, 9.5% (n = 18) with another
diagnosis and 3.7% (n = 7) with a normal examination. The presence of comorbidity was associated (p < 0.001) with the use
of rigid laryngotracheoscopy and endoscopic surgery.

Conclusion: Rigid laryngotracheoscopy under GA was required in one in five to six patients. Conservative management with
strict follow-up may be appropriate in a large number of patients, especially those with laryngomalacia.
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Abbreviations
ENT Ear, nose throat
GA General anaesthesia
PPI Proton pump inhibitor

Introduction

In English terminology, stridor is a harsh respiratory sound
caused by turbulent airflow through a restricted area, with

What is Known:
• Previous research has established that laryngomalacia is the main aetiology of stridor.
• Comorbidities are linked with a poor tolerance of stridor.

What is new:
• About one in five to six patients seen in consultation for stridor will require a trip to the operative room (and one in eight will require endoscopic

surgery).
• Laryngomalacia and isolated posterior excess of mucosa account for 85–90% of the patients seen in consultation for stridor.
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resultant mucosal vibrations. By definition, stridor should cor-
respond to an audible inspiratory sound. However, “stridor”
has also been used for expiratory and biphasic sounds in the
English medical literature [1]. In this study, only inspiratory
stridor has been considered.

Inspiratory stridor is a sign that may reflect different
laryngotracheal pathologies. It is typically linked with glottic
or supraglottic obstruction, while a deep tone noise rather
points to a subglottic obstruction, and the presence of both
inspiratory and expiratory noise suggests a tracheal obstacle
[2]. Stridor has an estimated incidence of less than 1% of
newborns and infants under 6 months of age [3];
laryngomalacia being the most common cause [4].

The aetiological diagnosis of inspiratory stridor is based on
the combination of history taking, physical examination in-
cluding a fibreoptic laryngoscopy, and sometimes a rigid
laryngotracheoscopy [5]. The indication for rigid endoscopy
must take into account the risks inherent in this exploration,
carried out under general anaesthesia (GA), most often during
the first 2 years of life.

The literature is rich in studies on particular pathologies but
few are interested in the stridor sign in itself, and in the man-
agement to be adopted when faced with it. In particular, there
is no data available on the number of newborns and infants
s e en in consu l t a t i on who wi l l r equ i r e a r ig i d
laryngotracheoscopy, and very few publications assess the
proportion of the aetiological diagnoses of stridor [4, 6].

The main objective of this study was to analyse the use of
rigid laryngotracheoscopy under GA in the management of
stridor, its indications and its contributions. The secondary
objective was to analyse the etiological diagnoses made and
their therapeutic management.

Materials and methods

This is a monocentric study prospectively including all pa-
tients under 2 years of age referring for the first time for in-
spiratory stridor at the consultations in the Paediatric ENT
outpatient clinic of a tertiary care centre between January 1,
2015 and December 31, 2017. Patients were referred by ENT
colleagues, paediatricians and general practitioners.

The exclusion criteria were a breathing noise different from
an inspiratory stridor by the breathing time or the quality of the
noise; patients seen elsewhere than in consultation, in partic-
ular patients seen in the context of an emergency (emergency
department or intensive care unit).

Population

One hundred and ninety patients were included over the
3-year period: 111 (58.4%) males and 79 (41.6%) fe-
males. The median age at first consultation was 61 (27,

106) days, i.e. 2 months and 1 day. One hundred and
seventy-eight (93.7%) patients were less than 6 months
old. The median interval between the onset of stridor
and the consultation was 47 (17, 87) days, i.e. 1 month
and 17 days. The median age at onset of stridor was 3 (0,
18.5) days.

Diagnostic evaluation

All patients underwent medical evaluation by a senior physi-
cian. The clinical examination included history taking and a
physical examination with a fibreoptic laryngoscopy, looking
for the aetiological diagnosis and possible criteria for severity.

The elements guiding the diagnosis were the type and term
of delivery, the date of onset of stridor, the search for comor-
bidities (in particular cardiac or neurological) and the presence
of dysphonia. The physical examination looked for abnormal-
ities of the neck, the oral cavity or the oropharynx and the
presence of skin haemangiomas.

The fibreoptic laryngoscopy analysed the pharynx
and the larynx and looked for indirect signs of
pharyngo-laryngeal reflux (oedema and erythema of the
pharyngo-laryngeal wall, of the posterior pharyngeal
wall or of the oesophageal inlet).

Stridor was classified as severe when one or more of the
following signs were present: respiratory difficulties (dys-
pnoea, signs of respiratory distress, cyanosis, brief resolved
unexplained event, apnoea during sleep) and feeding difficul-
ties (lengthening of bottle-taking time, reduction in amount of
nursing bottles, failure to thrive, swallowing difficulty) [7].

Management

Management could be simple follow-up, medical manage-
ment (anti-reflux medication, aerosols), or performing a rigid
laryngotracheoscopy under GA. The time interval for first
follow-up was from 1 to 2 weeks in function of the initial
evaluation. The indications for rigid laryngotracheoscopy
were a stridor accompanied by the aforementioned signs of
severity, a stridor not improving during management, or the
presence of an anatomical abnormality visible at fibreoptic
laryngoscopy, either to treat or to clarify the diagnosis
(Fig. 1). This management algorithm has been used since the
start of the study and is based on the previously published
algorithms for the management of laryngomalacia [7, 8].
The pharynx, larynx, trachea and main bronchi were analysed
under spontaneous ventilation. When endoscopic surgery was
necessary, it was performed under spontaneous ventilation
when respiratory tolerance allowed it, or after tracheal intuba-
tion otherwise. The instruments used were cold micro-
instruments or a CO2 laser.
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Data analysis

At the end of each consultation, a consultation form contain-
ing the elements mentioned above was completed with the
parents and added to the medical chart. Informed consent to
participate in the study was obtained from the parent or legal
guardian. At the end of the collection period, the medical
consultation data and rigid laryngotracheoscopy results were
included into an anonymized FileMaker Pro® database,
allowing descriptive statistical analysis using Microsoft
Excel ® 2013 software. The statistical tests consisted of Chi-
square tests; the significance threshold being established at
p = 0.005 [9].

Results

Use of rigid laryngotracheoscopy

A total of 34 patients (17.9%) required rigid laryngotracheoscopy
under GA (Table 1), at the median age of 62 (37, 113) days, i.e.
2 months and 2 days. Twenty-three patients were less than
3 months old; 6 were between 3 and 6 months old and 5 were
more than 6 months old . Fi f teen (44.1%) r ig id
laryngotracheoscopies were performed for purely diagnostic pur-
poses and 19 (55.9%) with intention to treat for laryngomalacia
(n= 16) and laryngeal cyst (n= 3), the diagnosis of which was

made at fibreoptic laryngoscopy. Two rigid endoscopies with
intention to treat, performed for laryngomalacia, were not follow-
ed by surgical treatment, in front of less severe anatomical anom-
alies than at fibreoptic laryngoscopy. All diagnostic endoscopies
(15/15) were conclusive: laryngomalacia (n= 6), isolated poste-
rior excess of mucosa (n = 2), laryngeal cyst (n = 1), dyskinesia
(n= 1), subglottic stenosis (n = 4) and laryngeal cleft (n = 1). The
stenoses were congenital (n = 1) or acquired, following
prolonged intubation (n = 3). Of the 34 patients who required a
laryngotracheoscopy, 25 (73.5%) had a comorbidity, compared
to 55 of the 156 (35.3%) patients followed-up (p = 4.2.10−5).

In these 34 pat ients , the indica t ion for r ig id
laryngotracheoscopy was established after the first consultation
for 23 (12.1%) of them, ofwhich 15 had concomitant endoscopic
surgery and 2 were operated on secondarily after further assess-
ment: one for a laryngeal cleft, operated after Nissen
fundoplication and gastrostomy, and one for laryngeal cyst, op-
erated after MRI (Table 1). For the 11 (5.8%) other patients, the
endoscopy was indicated during the follow-up, due to worsening
of symptoms or lack of improvement (Fig. 2).

Use of endoscopic surgery

Twenty-four patients (12.6%), 12 female and 12 male, were
operated on endoscopically; 22/24 (91.7%) were less than
6 months old at surgery. All operated patients had at least
one criterion of severity: dyspnoea (n = 13), signs of

Comorbidity
Dysphonia

Absence of improvement

Stridor

Fibreop�c 
laryngoscopy

Collapsus or
mobility disorders

Laryngomalacia, Palsy, 
Dyskinesia

Normal

or isolated posterior 
excess of mucosa

Anatomical 
abnormality

Stenosis, cle�, cyst, 
tumor…

No signs of severity Signs of severity

Follow-up
± PPI

Rigid 
laryngotracheoscopy

Fig. 1 Management algorithm of
the patients with stridor. The signs
of severity of the stridor were
respiratory difficulties (dyspnoea,
signs of respiratory distress,
cyanosis, brief resolved
unexplained event, apnoea during
sleep) and feeding difficulties
(lengthening of bottle-taking
time, reduction in amount of
nursing bottles, failure to thrive,
swallowing difficulty)
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respiratory distress (n = 11), difficulty swallowing (n = 9),
broken weight curve (n = 9), apnoea (n = 3), brief resolved
unexplained event (n = 1). Of the 24 operated patients, 19
(79.2%) had a comorbidity, compared to 61 of 166 (36.7%)
not operated (p = 8.10−5). The history of operated patients was
preterm birth (n = 5), tracheal intubation (n = 5), syndromic
association (n = 5), cardiac disease (n = 4).

The pathologies operated on were laryngomalacia (n = 16),
laryngeal cyst (n = 4), laryngeal subglottic stenosis (n = 3),
laryngeal cleft (n = 1). Patients with laryngomalacia were op-
erated on for a supraglottoplasty, using micro-instruments
(n = 7), CO2 laser (n = 6), or using laser and micro-
instruments (n = 3). The laryngeal cysts were opened with a
CO2 laser (n = 3) or withmicro-scissors (n = 1). The subglottic
stenoses were incised with micro-instruments (n = 2) or with a
thulium fibre laser (n = 1) and then balloon-dilated (n = 3).
The cleft was closed using CO2 laser (n = 1). No open surgery
was performed. The laser was used in 14 cases (58.3%) and
the micro-instruments alone in 10 cases (41.7%). Four patients
required secondary laryngotracheoscopy: one for
laryngomalacia in the face of persistent symptoms; and all
(n = 3) operated on for stenosis, for endoscopic control and
removal of fibrinous deposits. No complications were noted in
the operated patients.

Analysis of the entire population

Laryngomalacia was the most frequent diagnosis, in 65.8% (n=
125) of patients (Table 1). Isolated posterior excess of mucosa
was the second most common aetiology, in 21.1% (n = 40) of
patients. Across all diagnoses, signs of reflux were present in
72.6% (n = 138) of patients (including all isolated posterior ex-
cess of mucosa). Other diagnoses were rare (Table 1).

One hundred and sixty-seven (87.9%) patients were initial-
ly followed up, of whom 11 required secondarily a rigid
laryngotracheoscopy due to worsening or lack of improve-
ment in symptoms. Seven of these 11 patients were operated
on endoscopically. In the end, 155 patients (81.6%) were
followed up with or without medical treatment and improved;
one patient was lost to follow-up.

All patients (38/38) with a diagnosis of isolated posterior
excess of mucosa at fibreoptic laryngoscopy, treated with PPI,
improved during follow-up. 103/125 (81.6%) patients with a
diagnosis of laryngomalacia were monitored and treated with
PPI without requiring laryngotracheoscopy. All diagnoses
combined, proton pump inhibitors (PPIs) were prescribed in
84.7% of patients.

Discussion

Stridor of newborns and infants is a sign with different possi-
ble aetiologies. It may be linked to the presence of anatomicalTa
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abnormalities, of pharyngo-laryngeal reflux altering the laryn-
geal mucosa or of abnormal pharyngeal and laryngeal tone in
the case of neuromuscular diseases or immaturities [10]. Once
the stridor is installed, the vibrations of the laryngeal mucosa
themselves cause oedema. The principle of management is to
break this cycle by acting on the causes listed above; hence,
the importance of making the right diagnosis.

Of the 190 patients who consulted for stridor, about one in
five to six required a rigid laryngotracheoscopy. This is the
first study to analyse the use of endoscopy in front of the
stridor sign seen in consultation, all aetiologies taken together.
About a third of the rigid laryngotracheoscopies were indicat-
ed secondarily, in the absence of improvement or worsening
of symptoms, which highlights the need for rigorous follow-
upwith adaptation of the management strategywhen required.
When it is for diagnostic purposes, rigid laryngotracheoscopy
allows to examine under the vocal cords, to visualize the
subglottic larynx and to identify abnormalities that are diffi-
cult to see at fibreoptic laryngoscopy, such as stenosis or cleft.
It is often necessary to differentiate laryngeal palsy (where the
vocal cords remain closed during anaesthesia) from dyskine-
sia (where the vocal cords open at anaesthetic induction). It
also unmasks laryngomalacia with appears during sleep,
which does not usually present in neonates and infants, but
in older children.

In contrast, the management consisted of follow-up with or
without medical treatment for 82.1% of the patients, after
explanations given to the parents of the severity signs that
should lead to anticipated consultation. In these cases, stridor
improves with the growth of the child’s larynx, the acquisition
of better neuromuscular tone, and the decrease in pharyngo-
laryngeal reflux.

The inclusion of 190 patients consulting for stridor over a
3-year period equates to approximately one new patient per
week. As in the other studies, a slight male predominance was
found (58.4%), without a clear explanation [4–6, 11]. A

93.7% of the patients were less than 6 months old at the first
consultation, in the line of the preceding observations, where
the diagnosis of stridor is exceptional after 2 years and made
before 1 year in almost 90% of the cases [4, 6]. The median
age of onset of stridor was 3 days. This age is important in the
aetiological analysis: a stridor present from birth rather evokes
a congenital anomaly such as a disorder of the laryngeal mo-
bility, a congenital subglottic stenosis or a cleft; a stridor
appearing in the very first days of life and progressively wors-
ening rather evokes a laryngomalacia or an isolated posterior
excess of mucosa; a stridor appearing around the first month
of life rather points to a subglottic haemangioma. A stridor
after tracheal intubation points to a subglottic pathology de-
compensated or induced by intubation (acquired stenosis or
cyst). This history taking data is subject to recall bias; the age
of onset of stridor is probably announced as earlier than real-
ity: “from birth” is an answer frequently given by the parents
that does not automatically rule out the diagnosis of
laryngomalacia.

Themedian age at consultationwas 2months, differed from
the onset of stridor, but with a delay less than the 3 months
usually described in the literature [4]. This delay between the
consultation and the first symptoms could be explained by a
period of observation generally practiced by paediatricians and
general practitioners before requesting a specialized consulta-
tion, in presence of a stridor without criteria of severity. Once
requested, consultations for stridor are quickly scheduled with
senior physicians, due to the risk of worsening.

After this consultation, and sometimes after rigid
laryngotracheoscopy, the aetiological diagnosis of stridor
could be established. Laryngomalacia was the most common
cause of stridor (65.8%), which corresponds to data from the
literature [1, 4, 6]. It is characterized by an inspiratory collapse
linked to an oedematous posterior mucosa, prominent aryte-
noid cartilages, aspiration of the epiglottis, short aryepiglottic
folds and/or an omega tubular epiglottis, most of the times

167
Follow-up ± PPI

155
Follow-up

11
Rigid laryngotracheoscopy

4 

purpose

7 
Endoscopic 

surgery

23
Rigid laryngotracheoscopy

8

purpose

2
Endoscopic 

surgery

15
Endoscopic 

surgery

management 

Secondary 
management 

Fig. 2 Initial and secondary
management of the patients. After
a period of follow-up (n = 167),
11 patients underwent rigid
laryngotracheoscopy because of
worsening of the symptoms
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seen at fibreoptic laryngoscopy [10]. In our series,
laryngotracheoscopy was performed in 22/125 (17.6%) of pa-
tients with laryngomalacia, and supraglottoplasty performed
in 16 (12.8%) of them. These data are in line with those of the
literature: severe forms represent from 5 to 28.2% of cases of
laryngomalacia [12–14]. Non-irradiating imaging, such as ul-
trasound, may be useful when a child is difficult to examine,
but its performance in terms of sensitivity remains lower than
that of fibreoptic laryngoscopy [15].

Isolated posterior excess of mucosa was the second cause
of stridor found in this series (21.1% of patients), most likely
induced by pharyngo-laryngeal reflux. It corresponds to a mu-
cosal oedema of the posterior part of the larynx, on the aryte-
noids, without supraglottic collapse during inspiration
(Fig. 3). The vibration of the posterior mucosa is responsible
for the stridor, but in the absence of supraglottic collapse, the
respiratory symptomatology is less important than in
laryngomalacia. The individualization of “isolated posterior
excess of mucosa” is not conventionally found in other stud-
ies, where it is likely that these patients are considered to have
a normal fibreoptic laryngoscopy or minimal laryngomalacia.
It is also likely that some of them develop into laryngomalacia
in the absence of treatment. These patients without criteria of
severity were treated with PPI andmeasures to limit the reflux,
detailed below. They all improved during follow-up, without
surgery, which suggests an interesting diagnostic precision of
history taking coupled with fibreoptic laryngoscopy.

Other laryngotracheal pathologies were rarer, which pro-
hibits any extrapolation to the general population. It is impor-
tant to note that this series does not reflect the entire
laryngotracheal pathology associated with a stridor. In partic-
ular, stenoses represent a greater part of our activity in paedi-
atric laryngology than what is observed here. This is explained
by the selected inclusion criteria: this study excludes severe

forms with dyspnoea, which are not seen in clinics, and ste-
noses with low-pitched noise.

The presence of comorbidities is known to be a factor in
poor tolerance of stridor, and therefore of higher use of rigid
laryngotracheoscopy and endoscopic surgery [8]. This was
found in our study, which confirms that newborns and infants
with comorbidities must be carefully followed up. The pres-
ence of comorbidities is also responsible for surgical failure.
With regard to supraglottoplasty for laryngomalacia, the study
by Denoyelle et al. found a 8.8% failure or only partial im-
provement rate, mainly in patients with comorbidities [12].
Complications from endoscopic surgery are rare but can be
very difficult to treat, like supraglottic stenosis by excessive
scarring of the arytenoids [12]; none was encountered in this
series.

Pharyngo-laryngeal reflux has to be taken into account
when faced with stridor, where it is found in more than half
of newborns and infants [16]. It may result in an inflammation
and oedema of supraglottic tissues, allowing or exacerbating
mucosal vibrations with inspiration. In laryngomalacia,
pharyngo-laryngeal reflux seems to affect more than 80% of
the patients whether diagnosed using pH probes or the pres-
ence of pepsin in saliva [17–19]. It is also known to be an
aggravating factor for laryngotracheal pathologies and a risk
of surgical failure, like in dyskinesia [20], laryngomalacia [18,
21] or subglottic stenosis [22]. An evaluation by pHmetry or
impedancemetry was not systematic, given the difficulty of
access to these examinations, which constitutes one of the
limits of our study for making this diagnosis. It was suspected
at fibreoptic laryngoscopy in the presence of erythema or oe-
dema of the posterior laryngeal mucosa, posterior pharyngeal
wall, oesophageal inlet or in the presence of endolaryngeal
erythema at rigid endoscopy. Medical treatment with PPI
(generally esomeprazole 1 mg/kg/day) was introduced in
more than 80% of patients to reduce laryngeal inflammation.
In our protocol, anti-reflux drugs were prescribed for 3 to
6 weeks, only to patients with suspected pharyngo-laryngeal
reflux, i.e. to patients with laryngomalacia, isolated posterior
excess of mucosa, indirect signs of pharyngo-laryngeal reflux,
to avoid worsening of the stridor, and systematically after
surgery to prevent scarring disorders. Short-term adverse ef-
fects of PPI are frequent but usually mild and mainly include
nausea, vomiting or regurgitation, diarrhoea, abdominal pain,
fever and pharyngitis [23]. The appearance of adverse effects
should lead to discontinuation of PPI treatment, given the lack
of strong evidence of its efficacy in stridor. PPI should also not
be used long term in this indication, given the risk of adverse
effects such as hypochlorhydria, hypergastrinemia, increased
risk of infections, vitamin and mineral deficiencies, adverse
bone health, food allergy and drug interactions [24]. The mea-
sures to limit the reflux were also explained to the parents:
reflux can be improved by postural measures, eating

Fig. 3 Fibreoptic laryngoscopy of isolated posterior excess of mucosa
during inspiration, showing mucosal oedema of the arytenoids (heads
of arrow) and of the oesophageal inlet (*), without supraglottic collapse
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measures, clothing and diapers that do not compress the ab-
domen and an avoidance of passive smoking.

In conclusion, a trip to the operative was required in 17.9%
of patients seen for stridor, with concomitant surgery per-
formed in 12.6%. Having comorbidity was associated with a
greater risk of undergoing laryngotracheoscopy. The most
common aetiologies of stridor were laryngomalacia and iso-
lated posterior excess of mucosa; these diagnoses being made
in 86.9% of patients. Given the complexity of stridor manage-
ment and the frequent use of rigid laryngotracheoscopy,
follow-up by specialists with perfect knowledge of possible
diagnoses, of the signs of severity and of possible treatments is
essential.
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