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Abstract

In about 3% of children, viral infections of the airways that develop in early childhood lead to narrowing of the laryngeal lumen
in the subglottic region resulting in symptoms such as hoarseness, a barking cough, stridor, and dyspnea. These infections may
eventually cause respiratory failure. The disease is often called acute subglottic laryngitis (ASL). Terms such as pseudocroup,
croup syndrome, acute obstructive laryngitis and spasmodic croup are used interchangeably when referencing this disease.
Although the differential diagnosis should include other rare diseases such as epiglottitis, diphtheria, fibrinous laryngitis and
bacterial tracheobronchitis, the diagnosis of ASL should always be made on the basis of clinical criteria.
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Definition and nomenclature

In approximately 3% of children [1, 2],
viral respiratory tract infections that develop in
early childhood lead to a narrowing of the larynx
and include symptoms such as hoarseness,
a ‘barking’ cough, stridor, and sometimes dysp-
nea. These pathological changes may eventually
cause respiratory failure. In Poland, the disease is
often referred to as acute subglottic laryngitis, but
some different terms are used interchangeably.

The English language includes many terms for
the disease such as subglottic laryngitis, pseudo-
croup, croup, laryngitis, laryngotracheitis, laryn-
gotracheobronchitis, laryngotracheobronchopneu-
monitis, viral croup and spasmodic croup [3, 4].
Although these terms are sometimes used inter-
changeably (both in Polish and in English), they
are not synonymous. The one element that they
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have in common is laryngitis. However, some

of them also indicate the location of the lesions

or their pathological background (e.g. subglottic
laryngitis, viral croup). Semantic differences may
lead to misunderstanding the cause of the disease

and the subsequent necessary treatment (e.g.

laryngitis vs. subglottic laryngitis).

The terms commonly used for acute laryngeal
obstruction during the course of a respiratory
tract infection are defined as the following (in
alphabetical order):

— croup — the term traditionally designed to
describe laryngeal diphtheria (ICD10: A36.2)
caused by Corynebacterium diphtheriae. No
cases have been reported in Poland in recent
years (the result of obligatory vaccinations).
In medical literature, the term is sometimes
used in relation to subglottic laryngitis (du-
plicating the English-language term croup);
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— pseudocroup (viral croup) — similar clinical
picture to the aforementioned “croup” but
with a different etiology;

— spasmodic croup (spasmodic laryngitis) —
a term formerly used to define recurrent
laryngeal obstruction suggesting a “spastic”
mechanism of obstruction. However viruses
are isolated from the nasopharynx of children
with a similar frequency, during the first and
subsequent episodes [5], and with no im-
provement observed after asthma treatment
[6]. Relapses require further diagnostic steps,
to identify in particular coexisting central
airway obstruction, gastroesophageal reflux
and immunological deficits [7];

— acute obstructive laryngitis (ICD 10: J05.0 —
from Polish ICD 10 translation — “croupous”
laryngitis) — the “obstructive” nature of the
disease is highlighted;

— acute subglottic laryngitis — the most precise
term which brings attention to the dominant
location of the inflammation. It refers to
a specific form of acute laryngitis associated
with obstruction in the place of transition
between the larynx and the trachea;

— laryngitis (less common; laryngitis and tra-
cheitis; from Latin; laryngitis acuta/diffusa
— ICD 10: J04.0 / laryngotracheitis (ICD
10: J04.2) / laryngotracheobronchitis / laryn-
gotracheobronchopneumonitis) — general
terms for laryngitis possibly involving the
trachea, bronchi (typical of viral infections)
and/or even the lungs (which is debatable).
When using these terms, there is no sugges-
tion of laryngeal obstruction;

— croup syndrome — a term comprising a het-
erogeneous group of infectious forms of
laryngitis of different etiology and location
[4] whose common feature is the obstruction
of the central airways. According to Hanicka
[8], this syndrome includes pseudocroup (vi-
ral croup), diphtheria, epiglottitis, fibrinous
laryngotracheobronchitis. According to Shar-
ma [4], the syndrome includes laryngotra-
cheitis, laryngotracheobronchitis, laryn-
gotracheobronchopneumonitis, spasmodic
croup and bacterial tracheitis. A viral infec-
tion (subglottic laryngitis) is the most common
cause, but epiglottitis has the highest risk
of mortality.

Summary 1.

The authors of this document agree that
acute subglottic laryngitis is the most precise
term to define laryngeal obstruction in the course

of viral upper respiratory tract infections. Other
commonly used medical terms may be conside-
red acceptable, but acute subglottic laryngitis
is preferred.

Etiology

Acute laryngeal obstruction most frequently
occurs during the course of a viral respiratory
tract infection in young children (~98%) [9].
The parainfluenza viruses (especially type 1; less
frequently type 2 or 3) are responsible for around
Y%—% cases. The special role of parainfluenza
viruses is explained by their ability to activate
chlorine secretion and to inhibit sodium absorp-
tion. The cumulative effect of both these pro-
cesses results in an intense edematous reaction.
Acute laryngeal obstruction in the course of
a viral infection can also be caused by RSV,
influenza viruses, rhinoviruses, adenoviruses,
enteroviruses, coronaviruses, bocaviruses and
metapneumoviruses. In unvaccinated children,
the condition can be observed in measles (usually
with severe obstruction). Herpes simplex virus
has also been associated with a severe course of
the disease. Less commonly, acute laryngeal ob-
struction can also be observed in other bacterial
respiratory infections such as epiglottitis, diph-
theria and fibrinous laryngotracheobronchitis.
Mycoplasma pneumoniae [10] is also mentioned
as an etiological factor.

Summary 2.

Subglottic laryngitis most frequently occurs
during the course of a viral infection caused by
the parainfluenza virus.

Epidemiology

The disease is frequently reported in infants
and young children in their first four years of
life. It is most commonly diagnosed between
6 months and 5 years of age, peaking at 2 years of
age [2]. It rarely occurs in newborns and infants
< 3 months of age. This may result from the
protective role of the mother’s IgG antibodies.
The disease affects about 3% of children and is
1.4-2 times more prevalent in boys than in girls
[11]. In the United States, visits to the emergen-
cy department due to acute subglottic laryngitis
constitute up to 15% of all visits that are caused
by respiratory diseases [12].

The disease occurs throughout the whole
year, but most commonly occurs in fall months.
Some studies show a higher incidence of cases
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in odd years, which can be explained by the
increased number of parainfluenza infections
reported every 2 years [13].

In some children (mainly boys), subglottic
laryngitis is a recurrent disease. Symptoms recur
during respiratory infections. This trend decreas-
es over time, which can be partially explained by
the natural effect of the airways growing in size
due to the natural growing process. In a retro-
spective Belgian study [14], at least 1 episode
of acute subglottic laryngitis was reported in
16% of children aged 5-8 years; 5% experienced
relapses (at least 3 episodes). In children with
recurrent episodes, predisposing factors should
be taken into account. An analysis of a group of
235 children with recurrences of acute subglot-
tic laryngitis (at least 3 times a year) showed
abnormalities in bronchoscopy in 61.7% of
cases, including 11.5% of cases which required
surgical intervention [15]. A bronchoscopy
revealed features suggestive of gastroesophageal
reflux in 56% of cases. Other anomalies includ-
ed tracheomalacia, subglottic narrowing of the
larynx, and compression of the trachea by the
brachiocephalic artery. In some children, the
cause of relapse was multifactorial. Greifer et al.
[16] found respiratory abnormalities in 53% of
children with recurring croup, tracheomalacia
being the most common finding. In children
that experienced episodes of laryngeal obstruc-
tion during the course of viral infections where
close family members were observed to present
with similar symptoms, the risk of relapse is 3 to
4 times greater [17].

Epidemiologically, a relationship was found
which confirmed a higher risk of bronchial asthma
after the occurrence of acute subglottic laryngitis
[18]. During the 5-year follow-up observation of
children with acute subglotottic laryngitis, the haz-
ard ratios for asthma were 2.13 in those aged below
5 years, and 2.22 in those between 6 and 12 years.
Boys with croup had a higher risk for asthma, as
well as those living in cities compared to those
living in the countryside (HR = 1.78). These sur-
veys suggest that further observation of children
with recurrent subglottic laryngitis is necessary
to potentially screen for asthma [18]. The possi-
ble mechanisms that explain the increased risk
of asthma in children with a history of acute
subglottic laryngitis include a smaller diameter
of the airways (both central and peripheral), more
frequent atopy, gastroesophageal reflux, bronchial
hyperresponsiveness and common CD14 gene
polymorphisms [19-22]. In adulthood, cases of
acute subglottic laryngitis are very rare [23].

Summary 3.

The disease occurs mainly in children
between 6 months and 5 years of age. Some
children tend to relapse.

Pathogenesis

The predisposing factors for acute subglottic
laryngitis in children are the shape and size of
the larynx, a tendency for submucosal swelling
(especially in the subglottic region), and airway
hyperreactivity.

A viral infection of the respiratory tract is
usually associated with a diffuse inflammatory
reaction of the airway mucous membrane (from
the nasal cavity to the bronchi), with the pres-
ence of congestion, mucosal swelling, epithelial
necrosis and desquamation. The intensity of
inflammation depends, among other things, on
the type of pathogen as well as on individual
predispositions. Symptoms of acute subglottic
laryngitis are caused by edema within laryngeal
mucosa, leading to narrowing of the lumen and
subsequently, airflow disturbances.

Laryngeal obstruction is observed only in
some children with respiratory tract infections,
possibly due to anatomic predisposition (smaller
airway diameter) or abnormal immune response
(excessive inflammatory and edematous reaction).
This is confirmed by a number of epidemiological
studies including the cohort analysis from Tuscon
which showed higher values of inspiratory resi-
stance in infants who developed later episodes of
stridor without wheezing [19].

The most common location of obstruction in
children is the subglottic region. This is because
of the specific anatomical structure of the larynx
in this age group. This is the narrowest part of
the airway (at the level of the cricoid cartilage).
In the larynx, especially in the subglottic region,
the submucosa contains significant amounts of
connective tissue which can easily get swollen
with clinically significant obstruction as a result
of the action of inflammatory mediators. Because
of its shape and structure, there is no possibili-
ty for the cricoid cartilage to dilate so swelling
causes a reduction in the internal diameter. This
leads to an increase in airflow resistance (both
inspiratory and expiratory), which is inversely
proportional to the fourth power of the radius of
the laryngeal diameter. In the case of turbulent
flow, this resistance can rise to the fifth power.

Respiratory effort during ventilation signi-
ficantly increases (inspiratory pleural cavity
pressure falls to about 40-50 cm H,0O, instead of
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to approximately 10 cm H,0). To a lesser extent,
the expiratory pressure also increases (up to
10 cm H,0).

The increased amplitude of inspiratory pres-
sure (due to the activation of accessory inspiratory
muscles) leads to the collapse of supple extra-
-thoracic structures with subsequent increase in
both inspiratory resistance and stridor. Extremely
severe obstruction can lead to the asynchronous
movement of the chest wall and abdomen (para-
doxical breathing), fatigue, decreased airflow
(paradoxically, stridor may be diminished) and
finally, to respiratory failure.

In mild to severe acute subglottic laryngitis,
air flow resistance is increased, especially during
inspiration (about fourfold increase). To a lesser
extent, airflow resistance is also increased during
exhalation (about twofold). Work of breathing
increases threefold [24].

Minute ventilation is maintained by an in-
crease in the respiratory rate and a decrease in
tidal volume (TV). The time of inspiration and
expiration shortens, but the proportion of these
phases with minor obstruction remains un-
changed. With greater obstruction, the inspiratory
phase is prolonged [24].

Because of the reduction in airway diameter,
the linear velocity of the airflow in the larynx
increases and the airflow becomes turbulent.
A significant rise in the pressure amplitude usu-
ally allows for maintaining normal inspiratory
flow, although the expiratory flow is reduced
[especially peak expiratory flow (PEF) — by
around 1/5]. The flow ratio is reversed; in healthy
children, the mid-expiratory flow is higher than
the mid-inspiratory flow. However, in laryngeal
obstruction, the flow during inspiration is higher.
The ratio of the time necessary to achieve peak
flow during exhalation to the time of exhalation
increases (delay in the exhalation peak) [24].

Stridor is one of the key symptoms of laryn-
geal obstruction. This term refers to the harsh,
often high-tone sound created by the rapid,
turbulent flow of air through the narrowed large
airways in the extra-thoracic segment. It is heard
mainly during inspiration and is generated by the
vibrating walls of the central part of the respiratory
tract [25]. Inspiratory stridor originates in the glot-
tis (or above), while expiratory stridor comes from
the structures located below that level (trachea,
bronchi). The presence of stridor depends not only
on the degree of narrowing in the central airways,
but also on the flows and pressures generated.

For stridor evaluation it is important to ana-
lyze the following: breathing phase, sound inten-

sity, pitch, and the conditions of its generation
(in particular, its presence at rest).

Summary 4.

The anatomical and pathophysiological
specificity of the larynx in early childhood
make this group more predisposed to acute
subglottic laryngitis. The main consequence
of the inflammatory reaction within the larynx
is inspiratory airflow disturbance with varying
degrees of severity.

The clinical picture

The symptoms of the disease appear suddenly,
mostly in previously healthy children and usu-
ally at night a few hours after falling asleep. The
most characteristic symptom is a dry, barking
cough (“seal-like”) which is most often seen in
young children. The patient’s voice is usually
clear, although it is sometimes accompanied by
hoarseness and, on rare occasions, aphonia. As the
narrowing of the larynx continues, other symp-
toms appear, including stridor of variable intensity
and inspiratory dyspnea. When there is further
increase in obstruction, stridor can also be heard
during expiration. Anxiety and crying exacerbate
the symptoms and make the stridor louder.

These symptoms often disappear sponta-
neously after a few hours. Sometimes, they can
be severe.

Usually 1 to 2 days before the onset of laryn-
gitis there are mild symptoms such as serous
discharge from the nose, mildly elevated body
temperature (rarely fever), sore throat, anxiety,
a loss of appetite and/or malaise.

In severe cases, the body temperature can
be elevated and this is accompanied by anxiety,
rapid breathing, shortness of breath and dysp-
nea. Increased work of the accessory respiratory
muscles (supra- and subclavicular, intercostal,
abdominal muscles and diaphragm) is also com-
mon. The nasal flaring intensifies. Suprasternal
and chest wall retractions can be present.

In its most severe forms, symptoms include:
anxiety, agitation or confusion, respiratory fail-
ure, cyanotic or pale skin (around nose and
mouth), apnea, loss of consciousness and cardio-
vascular failure.

On auscultation, the breath sounds are usually
slightly exacerbated, and no wheezing is observed
on expiration. Laryngoscopy reveals swelling of
the laryngeal mucosa. There are no problems with
swallowing and drooling is not noted. There is also
no deterioration in the child’s general condition

www.journals.viamedica.pl 311


https://pl.bab.la/slownik/angielski-polski/subfebrile-temperature
https://pl.bab.la/slownik/angielski-polski/subfebrile-temperature

Advances in Respiratory Medicine 2019, vol. 87, no. 5, pages 308-316

(which illustrates the common finding that the
“child looks better then you can hear”).

Summary 5.

The symptoms of the disease include stri-
dor and a dry, barking cough beginning sudden-
ly, usually at night. Severe laryngitis leading to
respiratory failure is rare.

Severity assessment

There are no universally accepted classifica-
tion methods for severity assessment of laryngeal
obstruction. Among many, only the 17-point
Westley croup score has been validated (Table 1).
It is mainly used for scientific research and rarely
in clinical practice.

A quick assessment may be facilitated by
simpler, albeit non-validated scales, such as the
Geelhoed scale (Table 2) which is based on an
assessment of stridor intensity and retraction of
the chest wall [27].

In severity assessment, it is essential to evalu-
ate the degree of airway obstruction, respiratory
problems, and the dynamics of the disease. It
is also important to take into consideration the
course of possible previous episodes.

In clinical practice, the assessment of seve-
rity is based on symptoms (medical history + an
examination of the child) and includes:

— the general condition — the most important
exponent of severity. The important indica-
tors are the child’s activity and the ability to
take in food and fluids;

— the degree of respiratory problems (the seve-
rity of stridor, the presence of chest retrac-
tions, presence of paradoxical breathing, and
auscultatory symptoms);

— other — skin colour changes (cyanosis or
pallor of the skin), gas exchange disturbances
(SpO2, blood gases).

In mild obstruction (Westley croup score
0-2 points), the child is in good condition, is active
and is willing/capable to take in fluids and food.
The symptoms include a mild, mainly “barking
cough” with hoarseness. There is no stridor at rest,
which can be observed only during hyperventila-
tion (e.g. crying). Retractions of the chest are either
non-existent or very minor (28, 29].

Moderate (medium) obstruction in acute sub-
glottic laryngitis (Westley croup score 3-5 points)
is characterized by an intensive “barking” cough,
inspiratory stridor at rest, chest wall retractions
and tachycardia. When the child is not agitated,
the condition is normal.

In severe obstruction (Westley croup score
6-11 points), the cough is intensive, with loud
and often biphasic stridor (inspiratory — expir-
atory). There are retractions of the chest walls.
The main symptom of severe obstruction is an

Table 1. Westley croup score [26]

Score Stridor Retractions Air entry Cyanosis Level of consciousness
(range) (0-2) (0-3) (0-2) (0-5) (0-5)
0 None None Normal None Normal (including sleep)
1 When agitated Mild Decreased
2 At rest Moderate Markedly decreased
3 Severe
4 Cyanosis with agitation
5 Cyanosis at rest Disoriented
<2 — mild; 3-7 — moderate; 8-11 — severe; > 12 — impending respiratory failure

Table 2. Geelhoed score [27]

Score Stridor Retractions

0 None None

1 Only on crying, exertion Only on crying, exertion
2 At rest At rest

3 Severe (biphasic) Severe (biphasic)

1-2 — mild; 3-4 — moderate; 5-6 — severe
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increased duration of the expiratory phase and
active action of the abdominal muscles. The child
will present with anxiety and agitation.
Life-threatening laryngeal obstruction (im-
pending respiratory failure, Westley croup score
12-17 points) is characterized by tachycardia
with cough of variable intensity. The cough, simi-
larly to stridor, may decrease at the terminal stage
of respiratory failure due to respiratory muscle fa-
tigue and reduced airflow. Sternal retraction may
be observed. The child will present as fatigued
and exhausted. This is usually the result of apathy
which follows a period of anxiety. The child will
also present with skin color changes (cyanosis,
pallor) and a depressed level of consciousness.

Summary 6.

Besides clinical symptoms, there is no
universally applicable standard in order to as-
sess the severity of laryngeal obstruction. The
Westley croup score may be useful for further
management.

Laboratory studies and imaging

Further laboratory studies and imaging are
not required in typical cases. They are justified
only in cases where another diagnosis is sus-
pected.

Blood tests may show an increase in some in-
flammatory markers such as ESR. Lymphocytosis
in a peripheral blood smear may also be present.
An increased CRP has been observed in very rare
cases of acute subglottic laryngitis in adults [23].

Radiographic imaging is not routinely recom-
mended. It may be useful if the location of ob-
struction is in question in order to differentiate
the disease from epiglottitis. In about one-half
of children suffering from the disease, a radio-
logical examination of the larynx performed in
the anterior-posterior projection shows a marked
narrowing in the subglottic region (the tower sign
= the steeple sign = the pencil sign = the wine
bottle sign). Dynamic investigations show ~60%
narrowing of the anteroposterior dimension of
the extra-thoracic part of the trachea during in-
spiration [24]. A radiological image can capture
narrowing in the subglottic region, but it does
not show the severity of the obstruction [30].
In some cases (differentiation with epiglottitis),
a lateral projection (thumb sign) is indicated. This
confirms a diagnosis of epiglottitis.

A small decrease in SpO, and pO, is often ob-
served. However, it is mainly an indicator of lung
function and probably results from the simulta-

neous involvement of the lower respiratory tract
(venous blood shunt). Initially, mild hypoxemia
with respiratory alkalosis can be observed (due to
hypocapnia). A continued increase in obstruction
may lead to a subsequent decrease in pO, and in
the possibility of CO, accumulation (very rare,
only in the most severe cases). Therefore, arterial
blood gases are not useful in the assessment of
the function of the upper respiratory tract in mild
subglottic laryngitis [24].

Some respiratory function tests can record
movements of the chest and abdomen. They can
also measure tidal volume as well as pressures
in the lower part of the esophagus. Respiratory
flows can be measured via spirometry in older
children. However, in younger patients, a tightly
fitting mask with a pneumotachometer is re-
quired. Measurements of flows and pressures in
the lower part of the esophagus (corresponding
to the pressure in the pleural cavity) allow for the
calculation of airflow resistance [24]. However,
none of these tests have been applied in routine
practice.

Antigen tests or viral tests are not necessary
for most children with laryngitis.

Summary 7.

Laboratory tests or other investigations
are not required in the course of typical acute
subglottic laryngitis. They can be justified only
in the most severe cases or when the diagnosis
is in question.

Natural course and prognosis

In most of the children, the disease is mild,
and symptoms subside even without intervention.
However, the severity of laryngeal obstruction
and the child’s condition can change rapidly
(risk of sudden deterioration). The symptoms
usually worsen at night, which can be explained
by the cyclic course of physiological processes
(especially changes in cortisol levels).

Canadian studies showed that the mild form
of the disease affects 85% of children, while se-
vere symptoms are reported in less than 1%. As
a consequence, the majority of children can be
treated on an outpatient basis. In 60% of children,
laryngeal obstruction subsides within 48 hours.
In over 75% of patients, the obstruction subsides
within 72 hours. Only a few cases have been re-
ported where children had symptoms persisting
for a week [13, 29].

It is estimated that less than 5% of children
need admission to a hospital (from 1.5% to 31%
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of children seen at an outpatient clinic). Only
1-3% of admitted patients require intubation [12,
13, 19]. The length of hospital stay is longer for
younger children (infants) and boys [31]. Deaths
due to respiratory failure are rare and observed
in less than < 0.5% of all intubated children
(~1/30,000 cases). The cause is usually rapidly
progressing laryngeal edema.

In children with recurrent laryngitis, the fre-
quency and severity of symptoms decrease with
age and they usually subside between 6-12 years
of age (as aresult of airway diameter increase and
maturation of the immune system).

Summary 8.

In most of the children, the course of acute
subglottic laryngitis is mild and usually resolves
within 3 days. However, about 5% of children
need hospital admission and 1-3% of them
require intubation.

Complications

Complications are rare. Most commonly, viral
infection can spread to other parts of the respira-
tory system (the bronchi, bronchioles and the
middle ear). Bacterial superinfection, pneumonia,
bacterial tracheitis and complications following
a tracheostomy can be observed [13, 29].

Diagnosis

A diagnosis is established on the basis of
clinical symptoms. In a typical course of disease,
no further laboratory tests are necessary.

Recurrent episodes, atypical course of di-
sease, rising suspicion of predisposing causes
(i.e. a narrowing of the larynx or trachea), and
gastroesophageal reflux are just a few examples of
situations that indicate a need for an endoscopic
examination. A direct laryngeal examination
should assess the appearance of the epiglottis, the
laryngeal vestibule, the subglottic region, and the
mobility/colour of the vocal folds. During the acute
phase of the disease, a diagnosis of subglottic
laryngitis can be confirmed by indirect or direct
laryngoscopy which shows subglottic edema.

Differential diagnosis

Acute subglottic laryngitis requires differen-
tiation with conditions that demand a different
course of management (Table 3), especially in
the case of epiglottitis [32]. Detailed differential
diagnosis is especially needed for young children

Table 3. Differential diagnosis of laryngeal obstruction
[25, 32]

Course

Acute Subglottic laryngitis

Aspiration of a foreign body
Epiglottitis

Quincke edema (e.g. anaphylaxis)
Laryngeal diphtheria

Bacterial tracheitis
Hypocalcaemia

Abscess:

— retro-pharyngeal

— peri-tonsillar

Subacute

Post-intubation stenosis
Laryngeal papillomas
Congenital changes:

— laryngo/tracheomalacia
— paralysis of the vocal cords
— laryngeal haemangioma
— vascular ring

— cysts

— laryngeal cleft

— laryngeal tumours

— gastroesophageal reflux

Chronic

(< 6 months of age) or those with recurrent laryn-
geal obstruction (= 4X/year), particularly those
above 6 years of age. Other indications include
a very severe course of the disease, poor manage-
ment outcome, the need for hospital admission,
an unusual presentation (e.g. chronic stridor,
increase of laryngeal obstruction in special body
position), a history of laryngeal trauma, suspicion
of congenital malformations and/or the presence
of neurological disorders [33].

An unclear medical history given by parents
(without current symptoms of dyspnea) may re-
quire differentiation with asthma.

Acute epiglottitis (acute epiglottitis = su-
praglottitis = laryngitis supraglottica = bacterial
croup; 1CD10: J05.1) in the era of vaccination
is one of the less common forms of laryngitis.
Haemophilus influenzae type b (Hib) capsular
strain is known to be the main etiological factor.
Less often, other bacteria (such as Streptococcus
pneumoniae or Streptococcus pyogenes) and virus-
es are responsible for this disorder. The bacterial
inflammatory process usually affects the entire
supraglottic region, including the epiglottic mu-
cosa and aryepiglottic folds. The course of this
life-threatening condition is much more severe
than in subglottic laryngitis. The risk of rapid,
complete airway obstruction with associated bac-
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teraemia leads to the conclusion that this disease
requires different management.

The disease is mainly seen in children aged
2-10 years, peaking in the third to fourth year of
life (82%). It should be noted that recently there
has been an increase in the incidence of infections
in adults [34-39]. Morbidity may be associated
with reduced levels of immune antibodies, es-
pecially in the latter case. Sometimes it can be
triggered by local damage of the mucosa caused
by a food bite with sharp edges that initiates
bacterial penetration. Epiglottitis may occur in
patients with neoplastic diseases, with Strepto-
coccus pneumoniae or Candida albicans as the
most common etiological factors [34, 38, 40-42].

Epiglottitis has an abrupt onset with a rap-
id and severe course. It develops within a few
hours, leading to respiratory failure. The symp-
toms usually start suddenly without prodromal
“flu-like” symptoms. Severe sore throat and
pain during swallowing results in drooling and
difficulties in swallowing food and fluids. Rap-
idly progressing inspiratory-expiratory dyspnea
forces patients to take a forward-leaning sitting
up position. Anxiety and general weakness are
also commonly noted. Because of bacteraemia,
the child is usually toxic, febrile and in poor
general condition, with sudden changes in body
temperature. A “barking” cough is not a typical
symptom. Moist stridor with low tones predomi-
nates. There is also typically a muffled voice (“hot
potato voice”), followed by aphonia.

Because of impending airway obstruction,
the child’s throat should not be examined in
order to avoid an anxiety attack. It can trigger
a complete blockage of airways due to swelling
of the epiglottis. Although leukocyte count and
ESR are often increased, blood sampling with
blood culture should also be discouraged to avoid
increasing the child’s anxiety and should be de-
layed until the airway is secure. Lateral X-ray of
the larynx may be helpful. It shows a swollen,
enlarged epiglottis (the thumb sign). It is impor-
tant to note that sometimes, the image can be
normal. There are no abnormalities observed in
the subglottic area.

An endoscopic examination (carried out
only in exceptional cases in a controlled environ-
ment like an operating room or ICU) reveals the
thickened, swollen, erythematous epiglottis and
aryepiglottic folds, as well as narrowing of the
laryngeal vestibule. Because of the risk of total
airway obstruction during examination, materials
should be prepared for intubation (trans-nasal) or
for a tracheotomy.

Given the risk of complete laryngeal obstruc-
tion and septic course of this life-threatening con-
dition, a child with suspicion of acute epiglottis
requires hospitalization (with access to ICU).
Because many patients require immediate intu-
bation, initial treatment should be carried out in
an intensive care unit. In many centers, elective
intubation is preferred [42-44]. Broad-spectrum
antibiotics (mainly third generation cephalospor-
in i.e. cefotaxime or ceftriaxone) are used either
alone or in combination with a second antibiotic
(i.e. clindamycin or vancomycin) and are admin-
istered intravenously [45]. The first dose should
be given as soon as possible, preferably even
before the patient is transferred to the hospital.

Summary 9.

Acute subglottic laryngitis is diagnosed
on the basis of clinical symptoms. Unspecific
symptoms and relapses indicate the need for
a detailed differential diagnosis.
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