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Croup

Laryngotracheobronchitis (croup) is a viral-mediated inflammatory con-
dition of the subglottic airway that typically affects children between age 6
months and 3 years. Before the modern era of pediatric airway management,
croup was considered a major cause of morbidity and mortality in children.
Reports dating back to the 1800s describe as much as a 100% mortality rate
from diphtheric croup, for which the only management was tracheotomy to
bypass the obstructed airway. Although not the first to attempt intubation
for croup, Joseph O’Dwyer, an obstetrician from New York, is credited with
developing the first set of instruments designed for endotracheal intubation
of children who had croup in the 1880s. In his first series of 50 cases of chil-
dren who had croup, the mortality rate was 76% after intubation, which was
an improvement over the almost certain death from the disease alone during
this era. By 1887, O’Dwyer’s mortality rate was as low as 50% [1].

With the advent of modern techniques to support and secure the airway,
mortality from croup has become a rarity in developed countries. Most chil-
dren can be managed in the primary care setting, with even the most recalci-
trant cases manageable without the need for a surgical airway intervention.
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Pathogenesis
The subglottis is the region of the airway between the true vocal folds and
the trachea. It is the narrowest point of the pediatric airway and the most
common site of inflammatory conditions causing clinically significant
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airway obstruction in children. There are a number of reasons why even
a small amount of inflammation in the subglottis can result in airway
compromise:

The subglottis is the only region of the airway bounded by a complete
cartilaginous ring that prevents the airway’s outward expansion in
the face of edema.

The pseudostratified, ciliated, columnar respiratory epithelium lining the
subglottis is loosely adherent to the underlying perichondrium.

Numerous mucus-secreting glands lie within the subgottis mucosa.

Even 1 mm of edema in the normal pediatric subglottis reduces its area by
more than 50%.

Croup is typically caused by respiratory viruses, with parainfluenza I, II,
and III accounting for up to 80% of cases. Parainfluenza I is the etiologic
agent in 50% to 70% of patients who are hospitalized for croup [2]. Other
pathogens implicated in the pathogenesis of croup include adenovirus, respi-
ratory syncytial virus, varicella, herpes simplex virus measles, enteroviruses,
Mycoplasma pneumoniae, and influenza viruses A and B [3,4]. Influenza-
mediated croup is associated with a more severe disease course compared
with parainfluenza [5]. The virus is transmitted through inhalation and
infects the epithelial cells of the laryngeal and tracheal mucosa, causing
edema and glandular hypersecretion. Bacteria are an infrequent cause of
croup, although bacterial tracheitis, which can result in significant airway
obstruction and even death from the accumulation of pseudomembranes
and fibrinous exudate within the airway, is most often caused by Staphylo-
coccus aureus and Streptococcus pyogenes. Fungi and mycobacteria are
extremely rare infectious causes of laryngotracheobronchitis and, when
noted, should raise suspicion of an underlying immunodeficiency.

Noninfectious narrowing of the subglottis caused by congenital stenosis, in-
ternal or external laryngeal trauma, thermal injury, mass lesions such as hem-
angioma, and aspirated foreign bodies may present with clinical and
radiographic findings similar to acute infectious laryngotracheobronchitis.
Intubation may result in a series of changes within the subglottis (beginning
with inflammatory edema and perichondritis) that occasionally progresses to
mature subglottic stenosis. During the evolution of subglottic stenosis, the pa-
tient may present with symptoms that are not differentiable from viral croup.
The role of supraesophageal reflux in the pathogenesis of croup remains un-
clear. A study byContencin andNarcy [6] demonstrated that 100%of eight pa-
tients who had recurrent croup had pH probe studies consistent with reflux.
Epidemiology
Croup is the most common cause of stridor in children and accounts for up
to 15% of emergency department and primary care visits for respiratory
infections in the United States [2]. It most commonly affects children, with its
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peak incidence at age 2 years; however, there are isolated reports of cases in
adults [7–9]. The annual incidence ranges from 1.5% to 6% in children younger
than 6 years [7]. There is a slightmale preponderance (male-to-female ratio, 3:2)
[7]. The incidence of croup is highest in the fall and early winter months.

Most cases of croup are managed in the primary care or emergency room
setting, with 1.5% to 31% of patients requiring admission [10] and less than
5% requiring endotracheal intubation [11]. The mortality from croup has
greatly decreased over the past 50 years secondary to advances in pediatric
intensive care and airway management. Nevertheless, there are still isolated
reports of mortality from croup, emphasizing the need for vigilant observa-
tion and early airway intervention in severe cases [12].
Clinical presentation
The patient who has croup typically presents with a hoarse voice, a ‘‘bark-
ing’’ cough, a low-grade fever, and variable degrees of stridor and respira-
tory distress. In contrast to epiglottitis, children who have croup typically
present with a viral prodrome that may include rhinorrhea, cough, and
sore throat for 1 to 2 days before the onset of the classic croup symptoms.
A risk factor evaluation should always be sought, with careful attention
paid to the patient’s neonatal and intubation history.

Examination findings may be similar to those of a viral upper respiratory
tract infection, but children who have croup typically do not present with the
toxic appearance characteristic of epiglottitis. A low-grade fever is often
noted on examination, as is the finding of a hoarse voice, the characteristic
high-pitched barking cough, and stridor. An evaluation for signs of respira-
tory distress including tachypnea, retractions, nasal flaring, agitation, leth-
argy, oxygen desaturation, and cyanosis should be performed. The Westley
score is a tool used in various institutions to characterize the severity of
respiratory distress in children who have croup (Table 1) [13]. The clinical
efficacy of this and other scoring systems has not been extensively evaluated,
and their utility remains controversial. The complete examination of the
patient who has croup should include an evaluation for the presence of cuta-
neous hemangiomas, which may raise the possibility of a subglottic hemangi-
oma, especially if present in a patient younger than 6 months who has croup.

Croup usually presents in children between age 6 months and 3 years,
with a discrete episode of symptoms lasting between 3 and 7 days. Up to
5% of children may have more than one episode [14]. Patients who are
younger than 6 months when they first present with croup, those who
have an unusually long duration of symptoms (O1 week), those who have
unusually severe symptoms, and those who have recurrent croup should
be evaluated for congenital or acquired airway narrowing.

Spasmodic croup is a nebulous condition that presents with a history and
physical examination similar to viral croup without the associated infectious
clinical findings. The patient is usually acutely symptomatic at night, with
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Table 1

Westley croup scoring system

Indicator of disease severity Score

Stridor

None 0

Only with agitation/excitement 1

At rest with stethoscope 2

At rest without stethoscope 3

Retraction

None 0

Mild 1

Moderate 2

Severe 3

Air entry

Normal 0

Decreased 1

Severely decreased 2

Cyanosis

None 0

With agitation 4

At rest 5

Level of consciousness

Normal 0

Altered mental status 5

Mild respiratory distress ¼ score !3; moderate respiratory distress ¼ score 3–6; severe

respiratory distress ¼ score O6.
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rapid resolution of the condition occurring over a period of 24 to 48 hours
[12]. The etiology of spasmodic croup is unknown but may be allergic. The
differential diagnosis of croup is listed in Box 1.
Diagnosis and initial management
The diagnosis of croup should be made clinically. The characteristic
barking cough, hoarse voice, stridor, and low-grade fever in the absence
of the previously mentioned risk factors may obviate the need for additional
diagnostic tests, which are nonspecific. If the patient presents with signifi-
cant respiratory distress, expeditious coordinated care should be arranged
between the otolaryngologist, anesthesiologist, and critical care intensivist.
Measures to secure the airway are of utmost priority. Supplemental humid-
ified oxygen and racemic epinephrine may be administered until definitive
intervention to secure the airway can be undertaken. Care must be taken
during this period to avoid excessive stimulation of the child because this
may exacerbate the airway compromise.

If the patient is stable and the diagnosis is in question, high-kilovoltage
plain films of the airway and a chest radiograph may be obtained to rule out
findings suggestive of another etiology. Anteroposterior films may demon-
strate symmetric subglottic narrowing (‘‘steeple sign’’), although this may
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Box 1. Differential diagnosis of croup

Congenital
Laryngomalacia
Vocal cord paralysis
Laryngeal web
Subglottic stenosis
Subglottic hemangioma
Tracheomalacia

Infectious/inflammatory
Respiratory papillomatosis
Epiglottitis
Peritonsillar abscess
Deep neck space infection
Diphtheria
Bacterial tracheitis
Mycobacteria
Laryngeal candidiasis
Angioedema
Wegener’s granulomatosis
Extraesophageal reflux

Traumatic/toxic
Acquired subglottic stenosis
Inhalational injury
Foreign body

Vascular
Innominate artery compression
Double aortic arch
Aberrant subclavian artery
Pulmonary artery sling

Neoplastic
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be absent in up to 50% of cases and may be present in the absence of croup
(Fig. 1) [14]. Flexible fiberoptic laryngoscopy has a limited ability to evaluate
the subglottis but may be sought to rule out pathology of the supraglottis and
vocal cords when the diagnosis is unclear. Direct microlaryngoscopy and
bronchoscopy (MLB) is the gold standard for the diagnosis of airway lesions
and should be employed (1) when the diagnosis of croup is in question after
noninvasive testing, (2) in the evaluation of a patient who has atypical croup,
(3) when bacterial tracheitis is suspected, and (4) in patients who have risk fac-
tors suggestive of underlying airway pathologies. If possible, the patient
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Fig. 1. Anteroposterior neck film demonstrating steeple sign (arrows).
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should be at his or her baseline before performing MLB to most accurately
assess the airway in the absence of acute edema.Moreover,MLBof the acutely
infected airway may result in exacerbation of the edema secondary to manip-
ulation, which may worsen the patient’s airway obstruction.
Definitive management
When the airway is deemed stable and the diagnosis of croup is estab-
lished, supportive and medical measures should be employed in the primary
care or emergency room setting. Sixty percent of children present with mild
croup symptoms and are often discharged from the emergency department
without any treatment [15]. Supportive measures may include placing the
patient in a cool-mist ‘‘croup’’ tent; medical options include possible admin-
istration of oxygen, racemic epinephrine, and systemic steroids. The value of
cool mist, which was the mainstay of therapy for croup for over a century, is
controversial. Cool mist is thought to improve airflow through the edema-
tous subglottis by decreasing the viscosity of secretions. A recent meta-
analysis and randomized controlled trial failed to demonstrate the benefit
of cool mist in the outcome of moderate and severe croup [16,17].

Due to their significant anti-inflammatory effects, systemic steroids are the
mainstay of therapy for patientswith croup and can be administered byway of
nebulization and oral or intravenous routes. The liberal administration of ste-
roids formild to severe croup significantly reduces the severity and duration of
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croup episodes and is thought to be responsible for the dramatic decrease in
the need for hospital or intensive care admissions and endotracheal intubation
[18]. In a double-blinded controlled trial, Bjornson and colleagues [15] re-
ported a statistically significant reduction in symptoms, parental stress, and
the need for subsequent care after administration of a single dose of oral dexa-
methasone (0.6 mg/kg) to patients who had mild croup. Two recent random-
ized trials demonstrated similar efficacy of low-dose (0.15 mg/kg) and
high-dose (0.6 mg/kg) dexamethasone in reducing croup symptoms [19,20].
Amir and colleagues [21] recently demonstrated no difference in the outcome
of mild to moderate croup after administration of oral or intramuscular ste-
roids. Donaldson and colleagues [22] noted similar findings in their study as-
sessing intramuscular versus oral steroids in patients who had moderate to
severe croup. Both of these studies highlight the utility of oral steroid therapy
due to ease of administration in the ambulatory setting. The role of continued
steroid therapy after the initial dose is unclear, but it may be considered for
patients who require hospital admission for treatment.

Adrenergic agents are highly effective at reducing airway edema by rapidly
constricting mucosal blood vessels and reducing vascular permeability [12].
Due to the potential for side effects including agitation, tachycardia, and hy-
pertension, the use of nebulized (racemic or levo-) epinephrine is commonly
reserved for patients who have moderate to severe respiratory distress. The
rapid onset of action of epinephrine (10–30 minutes) makes its use beneficial
in these severe cases because the anti-inflammatory effects of steroids may not
be appreciated for several hours after administration. A recent randomized
controlled trial assessing the efficacy of levo-epinephrine in combination
with systemic or inhaled steroids demonstrated significant improvement in
the outcome of patients who had moderate and severe croup when treated
with combination therapy [23]. Patients treated with epinephrine need to be
observed for at least 3 to 4 hours after administration due to the possibility
of symptom regression after the initial beneficial effects subside.

Heliox is a low-density alternative to oxygen that is thought to improve
gas flow through the compromised airway. The value of heliox in the treat-
ment of croup has recently been assessed. In a randomized controlled trial of
29 patients, Weber and colleagues [24] reported similar benefits from the use
of heliox and racemic epinephrine.

Admission to the medical ward or ICU should be considered (1) if the
patient has evidence of continued respiratory distress after initial therapy,
(2) if the patient presents with severe croup, or (3) if the social situation
does not permit easy access to medical care in case of worsening symptom-
atology. Hospital care is largely supportive, although further medical man-
agement and rarely intubation are occasionally necessary. Otolaryngology
consultation should be sought when

Significant airway compromise is present
Diagnosis of croup is in question
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Patient has recurrent or prolonged croup
Suspicion of bacterial tracheitis is present
Congenital or acquired airway pathology is diagnosed

Intubation should be reserved for cases of severe croup refractory to med-
ical measures. Care must be taken to use the smallest possible endotracheal
tube to avoid traumatizing the inflamed mucosa. The patient may be extu-
bated after detection of an air leak.

Surgical management for croup is limited to MLB, as previously indi-
cated. Tracheotomy is rarely required to secure the airway. A discussion
of the surgical management of predisposing airway pathologies is beyond
the scope of this article.
Summary
Over the past century, advances in the management of croup have trans-
formed this condition from an almost certain death sentence to a relatively
benign self-limited condition. A careful history and physical examination
are critical to the diagnosis of croup and essential to ruling out less common
conditions that mimic or presdispose to acute viral laryngotracheobronchi-
tis. As with any airway condition, the first consideration in a patient who
has croup should be rapid airway assessment and stabilization. When this
step is complete, croup is almost always manageable with supportive and
medical measures in the primary care or emergency room setting, with sur-
gery reserved for diagnosis and management of complications.
Epiglottitis

Epiglottitis is an acute inflammation of the epiglottis or supraglottis that
may lead to the rapid onset of life-threatening airway obstruction and is con-
sidered an otolaryngologic emergency. Since the widespread implementation
of a conjugate vaccine for Haemophilus influenzae type b (Hib) nearly 2 de-
cades ago, the incidence of epiglottitis has significantly declined in children.
Securing the airway should be accomplished immediately in a controlled set-
ting. Coordinated communication between the otolaryngologist, anesthesiol-
ogist, and intensivist is vital to the care provided to these critically ill patients.

Historical accounts of George Washington’s death suggest that he suc-
cumbed to acute epiglottitis. One early December morning in 1799, George
Washington awoke with a severe sore throat. Throughout the day, his
condition rapidly deteriorated as he developed difficulty in swallowing, an
unintelligibly muffled voice, and persistent restlessness. Although a tracheot-
omy was suggested by one physician in attendance at his bedside, the pro-
cedure was not well-practiced at that time, and a series of bloodlettings
were performed instead. He expired less than 24 hours from the onset of
his symptoms [25].
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Pathogenesis
The epiglottis comprises a leaf-shaped elastic cartilage with overlying loose
connective tissue and a thin epithelial layer. It arises from the posterior tongue
base and covers the laryngeal inlet during swallowing. Any inflammation of
the epiglottis can easily spread to the attached aryepiglottic folds and the ar-
ytenoid soft tissues, causing a more generalized supraglottitis. Bacterial inva-
sion of themucosa leads to fulminant infection, with rapid evolution of edema
causing severe, life-threatening obstruction of the upper airway (Fig. 2).

Traditionally, epiglottitis was most commonly caused by Hib and primar-
ily reported in children aged 2 to 7 years. The introduction of the Hib con-
jugate vaccine in 1988 dramatically changed the epidemiology of acute
epiglottitis. The Hib vaccine is recommended at age 2 months, 4 months,
6 months (depending on the brand), and 12 to 15 months. By 1996, the inci-
dence of invasive Hib disease among children younger than 5 years declined
by more than 99% [26]. Today supraglottitis is diagnosed more often in
adults, and a variety of causative pathogens have been identified [27].

No single organism is considered the principal cause of epiglottitis. Despite
the dramatic decrease of Hib-related infections after introduction of the vac-
cine, recent reports have shown that Hib may still cause epiglottitis despite
adequate vaccination [28,29]. It should be noted, however, that vaccination
failure may have prevailed with use of the older, purified polysaccharide vac-
cine [28]. Infectious agents in the postvaccination era associated with epiglot-
titis include group A Streptococcus pneumoniae, Staphylococcus aureus,
Klebsiella pneumoniae, Haemophilus parainfluenzae, and beta-hemolytic
streptococci (group A, B, C, and F) [27,30–32]. Candidal and viral infections
(herpes simplex type 1, varicella-zoster, and parainfluenza) have also been
implicated, particularly in immunocompromised individuals [33–35].

Noninfectious causes such as direct trauma and thermal injury may also
lead to swelling of the epiglottis [36]. Injury to the epiglottis secondary to
ingestion of hot foods or liquids, caustic agents, foreign bodies, smoke
Fig. 2. Acute epiglottitis with views of the cherry red epiglottis on direct laryngoscopy. (Courtesy

ofM. Bitner, MD, Atlanta, GA).
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inhalation, angioedema, and sidestream exposure to ‘‘crack’’ cocaine have
been reported in children and adults. The aforementioned clinical entities of-
ten present with symptoms and radiographic findings similar to acute infec-
tious epiglottitis, including fever, sore throat, dysphagia, drooling,
leukocytosis, and the ‘‘thumb sign’’ on lateral neck film. It is not uncommon
to encounter these circumstances in mentally afflicted patients or individuals
who have communication disorders, and therefore, a thorough history and
evaluation of the aerodigestive tract is essential when a noninfectious source
is suspected [36–39].
Epidemiology
At the Children’s Hospital of Buffalo, a rate of 3.5 cases of epiglottitis per
10,000 admissions in 1969 to 1977 decreased to 0.3 cases per 10,000 admis-
sions in 1995 to 2003. Hib was the causative organism identified in 84% of
the cases in the earlier years, but was completely absent in the later segment
of the study [30]. A 5-year retrospective review of the incidence of epiglottitis
at the Children’s Hospital of Philadelphia indicated a frequency of 10.9 per
10,000 admissions before 1990. Only 1.8 episodes per 10,000 admissions
were noted 5 years after introduction of the vaccine [32].

A Finland study also demonstrated a decreased incidence from a prevac-
cination era incidence of 50 and 60 cases annually in 1985 and 1986, respec-
tively, to only 2 cases in 1992 after widespread administration of the Hib
vaccine [40]. In a Swedish study, the incidence of epiglottitis also decreased
substantially from 20.9 in 1987 to 0.9 in 1996 for children younger than 5
years [41].

The annual incidence of acute epiglottitis in adults has risen significantly
in Israel from a rate of 0.88 (1986–1990) to 2.1 (1991–1995) to 3.1 (1996–
2000) [27]. A comparison of cases between adults and children in Australia
revealed a significant difference in the postvaccine era (84% versus 17%,
respectively) [42].

There is a male preponderance of acute epiglottitis, with male-to-female
ratios ranging from 1.2:1 to 4:1 [27,35,43,44]. Most studies have not demon-
strated a seasonal variation in the incidence of acute epiglottitis [27,35,45].
Mortality rates have decreased considerably since the introduction of the
Hib vaccine and the consequent shift in disease from young children to
adults. Death rates are now less than 1% for children but approach 7%
for adults. When deaths have occurred, a large percentage transpired due
to delay in diagnosis or shortly after arrival at a medical facility for appro-
priate care [35,44].
Clinical presentation
Epiglottitis typically presents with acute onset of sore throat and fever.
Rapid progression to difficulty swallowing, drooling, restlessness, and
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stridor or air hunger ensues [27,35,43,44]. The clinical triad of the ‘‘three
Ds’’ (drooling, dysphagia, and distress) is a classic presentation. A viral pro-
drome and cough are seldom observed with acute epiglottitis and are more
often witnessed in association with croup.

Patients generally appear toxic and anxious. Often they assume the ‘‘sniff-
ing position,’’ with the head hyperextended and nose pointed superiorly in an
effort to maintain a patent airway. Vocalization is quite painful, and the
patient may speak with a ‘‘hot potato’’ or muffled voice. The laryngotracheal
complex is usually exquisitely tender to palpation, especially in the region of
the hyoid bone. This finding alone undeniably raises suspicion for the diagno-
sis of epiglottitis [44,46]. Nonspecific lymphadenopathy may also be present.
Diagnosis and initial management
When epiglottitis is suspected, immediate coordinated care should be ar-
ranged between otolaryngology, anesthesiology, and critical care intensivists.
Measures to secure the airway are of utmost priority. Supplemental humid-
ified oxygen and racemic epinephrine may be administered until definitive
intervention to secure the airway can be undertaken.

Factors characteristically associated with airway obstruction include
intolerance of secretions, diabetes mellitus, rapid onset of symptoms, and
presence of epiglottic abscess [27,35,45,47,48]. In the Rhode Island experi-
ence, 68% of children and 21% of adults required airway intervention as
part of their management [35]. Smaller percentages have been reported in
other studies that have reviewed primarily adult outcomes [43,45].

In patients who have mild to moderate respiratory distress or in older,
cooperative patients, the classic cherry red epiglottis may be visualized
with gentle compression of the anterior tongue with a tongue depressor
(see Fig. 2). Indirect visualization of the larynx with flexible laryngoscopy
may also be used to confirm the diagnosis [27]. Although no reports exist
to document that these maneuvers are unsafe, there has always been concern
for provoking anxiety and triggering or exacerbating respiratory distress
with these stimulating methods.

The patient should be expeditiously transported to the operating room to
secure the airway. All emergency airway equipment, including oral airways,
laryngeal mask anesthesia, laryngoscopes, rigid bronchoscopes, flexible
intubating bronchoscopes, jet ventilation ports, and instruments for crico-
thyrotomy/tracheotomy should be readily available by the time the patient
arrives in the operating suite. Mask ventilation with orotracheal intubation
is attempted before any other actions are taken. If intubation is not possible,
a surgical airway with cricothyrotomy or tracheotomy is performed.

It is recommended that all other diagnostic tests (laboratory, imaging, and
so forth) and placement of intravenous lines be postponed until the airway is
secure. In older children and adults who do not have respiratory distress and
who have at least a 50% laryngeal lumen on flexible laryngoscopy, it is
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reasonable to forgo intubation and monitor the patient closely. It should be
noted, however, that with this practice, rapid respiratory compromise may
develop in a delayed manner, necessitating emergent airway intervention
[27,35,49]. All patients who have epiglottitis should be admitted to the ICU
for observation and definitive treatment. Supplies for immediate endotra-
cheal intubation or emergency tracheotomy should be available at the bedside
for patients who do not have a secured airway.

A complete blood cell count with differential, blood cultures, and epiglot-
tic cultures (when an artificial airway has been placed) are obtained after the
airway is secure and the patient is stable. Elevated white blood cell counts
are frequently present, but positive blood culture results are extremely vari-
able (6%–15%) [27,35,42,43].

Lateral neck radiographs may demonstrate the classic thumb sign, indic-
ative of the severe edema involving the epiglottis (Fig. 3). The poor sensitiv-
ity (38%) and specificity (78%) of plain films limits the utility of this
radiographic modality in the current age of technologic advances, whereby
the larynx can be safely and accurately visualized with flexible laryngoscopy
[50]. Contrasted CT scan of the neck may also indicate the presence of epi-
glottic edema and possibly phlegmon or abscess in the epiglottis or the base
of tongue. The incidence of epiglottic abscesses appears to be increasing
concomitantly with the rise in acute epiglottitis in adults. Patients who
have epiglottic abscesses typically have a more severe course of the disease
and a higher incidence of airway obstruction [27,51].
Fig. 3. Lateral neck film demonstrating thumb sign with edema of the epiglottis. (Courtesy of

M. Bitner, MD, Atlanta, GA).
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Definitive management
Securing the airway is the initial step in the management of epiglottitis.
Broad-spectrum antibiotic coverage, typically a second- or third-generation
cephalosporin (eg, cefuroxime or amoxicillin and potassium clavulanate), is
directed to cover staphylococcus and streptococcus organisms for 7 to 10
days. Steroids are commonly employed to decrease mucosal edema of the
epiglottis, but no data exist in the literature to prove any benefit from their
use (Fig. 4) [35,51–55].

Abscess of the epiglottis is treated by incision and drainage. If the abscess
is present and identified at admission, it is addressed at the time of airway
intervention. Air leak tests around the endotracheal tube and direct
Epiglottitis
suspected

and/or
confirmed

Respiratory distress or at least 50%
narrowing of laryngeal lumen

YES

Contact otolaryngologist,
anesthesiologist, and

intensivist

NO

Establish artificial
airway in the OR

Monitor in
ICU setting

Establish IV access and
provide support

Obtain CBC, blood cultures, &
radiographic images

Treat with 2nd- or 3rd-

generation cephalosporin
+/- corticosteroids

Deterioration

Fig. 4. Emergency treatment protocol for acute epiglottitis. CBC, complete blood count; IV,

intravenous; OR, operating room.
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visualization of the larynx after 24 to 48 hours of therapy facilitate decisions
concerning the timing of extubation.
Summary
The dramatic decrease in the incidence of acute epiglottitis in the postvac-
cine era necessitates a high index of suspicion in patients presenting with the
rapid onset of signs and symptoms consistent with epiglottitis. Because this
entity has shifted from children to adults, a more conservative approach
with close ICU monitoring is advocated in a select group of patients.
With established protocols to provide rapid treatment and to secure the
airway, excellent outcomes are expected to continue for most patients.
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