
Pediatric Upper Airway
Infectious Disease Emergencies
During mid-winter in the emergency department, a familiar “barking” sound is
heard in the distance.  As the sound grows closer, you see a 15-month-old boy being
carried by his mother, and you note that he is having difficulty breathing as you fol-
low them into the exam room.  While you are observing the child, the parents report
that he’s had a fever, cough, and a runny nose for two days.  Last night, he devel-
oped a deep, harsh quality to his cough, and his breathing has become more labored
today.  The parents report an uneventful birth and neonatal history, there is no his-
tory of similar breathing episodes, and his vaccinations are current.  You wonder:

• What immediate treatment, if any, should be initiated?
• What is this child’s most likely diagnosis?
• What is the best definitive treatment for this child?
• Should you obtain any imaging studies?
• Does this child require hospitalization?  How will you decide?

Pediatric respiratory emergencies are commonly seen in the
emergency department.  They can range from mild to severe

and, at times, require life-saving interventions to prevent complete
airway obstruction and respiratory arrest.  Every emergency physi-
cian must be able to recognize, assess, stabilize, and manage a pedi-
atric patient with respiratory distress.  The presentation of a child
in respiratory distress due to an upper airway infection may consist
of fever, difficulty breathing, noisy breathing, irritability, and/or
dehydration.  This issue of Pediatric Emergency Medicine Practice dis-
cusses the epidemiology, diagnosis, and management of upper air-
way infectious diseases in children.  This article will review the
emergency physician’s approach to the assessment, stabilization,
and definitive treatment of the following common upper airway
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infections:  croup, bacterial tracheitis, retropharyn-
geal abscess, peritonsillar abscess, and epiglottitis.  

A number of changes have begun to take place in
the management of these illnesses.  Historically,
humidified mist was used as initial therapy for chil-
dren with croup, although its effectiveness was never
proven.  Recent studies have confirmed no benefit
from this therapy.13,14 Retropharyngeal and peritonsil-
lar abscesses, previously thought to be amenable only
to surgical drainage, have now been shown to
respond to aggressive medical therapy alone in cer-
tain cases.15-19 Finally, ultrasound as an imaging tool
for use in the evaluation of upper airway pathology20-24

may provide a less costly and more rapid option for
diagnosis that does not cause radiation exposure (to
which developing children are particularly sensitive).

Epidemiology And Etiology 

Studies of upper airway infectious diseases span the
pediatric, emergency medicine, and otolaryngology
literature.  The focus is on patient demographics,
diagnostic approaches, medical and surgical treat-
ment options, and the changing epidemiology of cer-
tain diseases based on current immunization recom-
mendations. With the introduction of the
Haemophilus influenza type b (HIB) vaccine in the late
1980s and the approval of the 7-valent pneumococcal
vaccine (PCV-7, Prevnar®) in 2000, there has been a
change in the epidemiology and bacteriology of
many infectious diseases.  In particular, epiglottitis,
previously caused almost exclusively by HIB, was
thought to be virtually eliminated in children.  More
recent studies and case series describe the prevalence
of epiglottitis as well as new and different bacterio-
logic profiles.1-6 Furthermore, there is a documented
rise in the incidence of epiglottitis in adults.7-12  

Anatomy

There are striking and important anatomical differ-
ences between the pediatric and adult airways which
result in greater susceptibility of children to upper air-
way obstruction, see Table 1 and Figure 1.  Young
children have disproportionally large heads and
tongues and poor cervical spine support.25 This may
lead to airway obstruction from the tongue and the
anterior pharyngeal tissue lying against the posterior
wall of the hypopharynx when the child is positioned
flat on a stretcher.  The narrowest point in a child’s
airway is the subglottic region (whereas the level of
the vocal cords is the narrowest in adults); this has
been the reason for the traditional use of an uncuffed

endotracheal tube in small children. Surrounded
entirely by cricoid cartilage, this area of the pediatric
airway is restricted in its ability to expand in
diameter.25 All of these factors make a child more
susceptible to airway obstruction, given the same
degree of inflammation.  A reduction in the diameter
of the pediatric airway results in a significant increase
in airflow resistance,26 as demonstrated by this simpli-
fication of Poiseuille’s law: Resistance = 1/radius.4

Pathophysiology

With airway obstruction comes turbulent air flow
through the large airways.  Depending on the degree
of the obstruction, stridor may be heard.  Stridor is
an intense, harsh sound that originates from the
extrathoracic airway (from the hypopharynx just
above the vocal cords down the trachea to the level
of the thoracic inlet).  Often, stridor can be heard
without the aid of a stethoscope, but listening with a
stethoscope just outside the patient’s mouth may
help to differentiate stridor from other adventitious
breath sounds in the chest.  Stridor is typically an
inspiratory sound if originating from the extratho-
racic trachea.27 Biphasic stridor (that which occurs
during both the inspiratory and expiratory phases of
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Pathophysiology

Table 1. Differences Between The 
Pediatric And Adult Airway

• Disproportionally larger heads
• Disproportionally bigger tongues
• The narrowest region is the subglottic airway
• Poor cervical spine support
• The epiglottis is more floppy and U-shaped
• The larynx is more anterior and cephalad
• Smaller tracheal length

Figure 1. Comparison Of Infant And Adult Airway

From: Henretig, et al. Textbook of Pediatric Emergency Procedures



respiration) indicates severe obstruction and is a sign
of disease progression.28

Differential Diagnosis

There are many causes of upper airway obstruction
so it is helpful to divide them into infectious and
non-infectious etiologies, see Table 2.  The timing of
onset of symptoms and the presence of fever will
help to distinguish infectious from non-infectious
causes.  Symptoms from non-infectious conditions
(typically congenital abnormalities) often present at
birth but may develop over time or even be
acquired.  Infants born with a laryngeal web, vocal
cord paralysis, or a large cystic hygroma manifest
stridor at birth.  In contrast, stridor due to laryngo-
malacia is first heard at about four to six weeks of
age with resolution by 18-24 months.  Angioedema,
foreign body aspiration, and foreign body ingestion,
which cause anterior displacement of the esophagus
producing “posterior compression” of the trachea,
are examples of acquired causes of stridor.
Subglottic stenosis is an example of a lesion that may
present with stridor at birth but may also be acquired
from post-endotracheal intubation inflammation.
Most importantly, a superimposed infectious process

(such as a common viral infection) can worsen the
baseline upper airway obstruction due to a non-infec-
tious cause, such as an anatomic abnormality.

Prehospital Care

Prehospital providers must be skilled in the evalua-
tion and management of a child with upper airway
obstruction.  Given the potential for complete airway
obstruction in a patient with a partial obstruction, it
is paramount to avoid any further agitation of a
child in respiratory distress.  Children will place
themselves in the position of greatest comfort, one
which allows maximal air entry around the obstruc-
tion.  If the child is spontaneously breathing, oxygen
should be applied if it does not cause agitation.25

These children must be transported to the nearest
medical facility.  It is prudent not to delay emergency
care in order to transport a child to a tertiary care
hospital.  The nearest facility can stabilize the patient
prior to transfer, if transfer is deemed necessary and
safe.  Prehospital protocols for definitive treatment of
children in respiratory distress depend on the scope
of the provider; some prehospital providers are
trained in advanced airway techniques, while others
are equipped to provide basic life support.  

ED Evaluation (Clinical Pathway)

First, determine if the child is stable or unstable by
observation.  A stable patient allows time to obtain a
careful and detailed history from caregivers and pre-
hospital personnel.  The unstable or severely ill child
warrants immediate intervention while taking a cur-
sory history. 

The history (Table 3) from parents or guardians
is key in deciphering if the child’s distress is second-
ary to an infectious or non-infectious etiology.
Prehospital caregivers have insight into the severity
of the illness by relaying their initial impressions of
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ED Evaluation

Prehospital Care

Table 2. Differential Diagnosis Of Stridor

Infectious
Croup
Epiglottitis
Tracheitis
Retropharyngeal abscess

Non-infectious
Symptoms at birth

Laryngeal web
Vocal cord paralysis
Cystic hygroma
Subglottic stenosis

Symptoms after neonatal period
Subglottic hemangioma
Laryngeal papilloma
Laryngomalacia
Tracheomalacia
Vascular ring/sling

Acquired
Foreign body aspiration
Foreign body ingestion 
Spasmodic croup
Laryngospasm
Psychogenic stridor
Angioedema
Paratracheal mass (teratoma, lymphoma)
Vocal cord paralysis (secondary to intubation)
Subglottic stenosis (secondary to intubation)

Table 3. Important Historical Questions For A
Child With Upper Airway Distress

1. Presence, height, and duration of fever
2. Upper respiratory tract symptoms (rhinorrhea, pres-

ence and quality of cough)
3. Description of airway noises and whether inspiratory

or expiratory
4. Voice changes, hoarseness
5. Timing of symptoms and relationship to feeding
6. Foreign body exposures (older siblings in the home)
7. Sick contacts
8. Day care exposure
9. Vaccinations 



the child (including vital signs) when the child was
en route to the hospital.    

Begin the physical exam noting all vital signs,
including pulse oximetry.  Take care to initially per-
form as much of the exam as possible from afar by
simply observing the child’s position of comfort.
Watch and listen to the child breathe without a
stethoscope.  As stated earlier, the child with inspira-
tory stridor at rest or biphasic stridor already has
some degree of airway obstruction that can progress
to complete obstruction with time.  The intraoral
exam should be deferred (Table 4) as this may lead
to local trauma, agitation, and emotional distress25,29

which all have the potential to worsen a partial
upper airway obstruction.  See Table 5 for a compar-
ison of infectious upper airway emergencies.

Overview,nostic Approach/ Treatment 

Croup (Table 5)

Overview
Croup, or laryngotracheobronchitis, is the most com-
mon cause of acute stridor in childhood.13,30 About 3-
5% of children less than six years of age have croup,
but less than 5% of those will require hospitaliza-
tion.13,31 The most common infectious etiology is
parainfluenza types 1 and 2, but other causes include
influenza viruses A and B, respiratory syncytial virus,
rhinovirus, Mycoplasma pneumoniae, herpes simplex
type I, measles, adenovirus, and varicella; numerous
other organisms have also been reported as causes of
croup.32 Croup may be seen throughout the year;

however, most cases occur in the fall and winter
months.25 Croup is seen in children as young as six
months to about six years of age,14 with a peak inci-
dence in the second year of life.33

Symptoms at the onset of illness are usually con-
sistent with a simple upper respiratory infection (low-
grade fever, rhinorrhea, cough).  The illness then pro-
gresses to signs and symptoms consistent with upper
airway edema (barking cough, inspiratory stridor,
hoarseness)34 and respiratory distress (retractions may
be present).  The length of the illness can be from
three to seven days.  Breath sounds are generally clear,
although the sound of upper airway congestion may
be transmitted to the chest.  Symptoms are often
worse at night and are exacerbated by agitation and
crying.  Beware of diagnosing simple, uncomplicated
croup in a very young child (less than six months) or
in those with recurrent or severe symptoms not
responding to traditional therapy.35 In these patients,
an aggressive search for another etiology of stridor is
warranted because of the broad differential diagnosis
in that age group.  As mentioned earlier, biphasic stri-
dor is an indication of severe airway obstruction;
alone or in conjunction with retractions, severe
tachypnea or oxygen desaturation should alert the
physician to impending respiratory failure.28 Scoring
systems for the assessment of the degree of respirato-
ry distress in a child with croup have proven useful in
research settings.  The most common of these is the
Westley croup score.  Emergency physicians should be
familiar with the Westley croup score so they can eval-
uate the literature appropriately, but this score has lit-
tle role in clinical practice,36 see Table 6.  

Diagnosis
Croup is a clinical diagnosis and does not require
confirmation by ancillary testing.  When other diag-
noses (such as a foreign body or epiglottitis) need to
be ruled out, posterior-anterior (PA) and lateral x-
rays of the neck may be helpful, see Table 7.  The
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Table 5: Comparison Of Infectious Upper Airway Emergencies

Average Age Common Etiology Medications          
Croup Six months to six years Parainfluenzae Dexamethasone +/- 

racemic epinephrine
Bacterial Tracheitis Four to six years   S. aureus  Antibiotics IV
RPA* Three years GABHS#, S. aureus,  Antibiotics IV 

anaerobes
PTA^ Adolescence GABHS# Antibiotics PO vs. IV
Epiglottitis Two to eight years H. influenzae, Antibiotics IV

Staphylococci, 
Streptococcus species

* Retropharyngeal abscess   ^Peritonsillar abscess   #Group A beta-hemolytic streptococcus

Table 4: Procedures And Maneuvers 
To Avoid In The Child With Severe Upper

Airway Distress

1. Intraoral exam
2. Intravenous catheter placement
3. Intramuscular shots
4. Repositioning (patient should rest in the position that

is most comfortable for them)
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classic radiographic finding in a child with croup is a
narrowed subglottic region of the trachea; this is com-
monly referred to as a “steeple sign” on the PA view,
see Figures 2 and 3.  Radiographic findings may be
absent in as many as 50% of patients with croup.28,37,38

Laboratory studies are unnecessary; if obtained, the
complete blood count may show a leukocytosis with
a lymphocytic predominance.  However, a normal
white blood cell count is common.25

Treatment
Croup is a self-limited illness that generally only

requires treatment with systemic steroids.  In more
moderate to severe cases, the combination of racemic
epinephrine and steroids or intubation and mechani-
cal ventilatory support may be required, but this is
uncommon.

Historically, patients with croup were initially
treated with humidified air from a humidifier or a

Table 6: Westley Croup Scoring System

Stridor
None 0
Audible with stethoscope (at rest) 1
Audible without stethoscope (at rest) 2     

Retractions
None 0
Mild 1
Moderate 2
Severe 3

Air entry
Normal 0
Decreased 1
Severely decreased 2

Cyanosis
None 0
With agitation 1
At rest 2

Level of consciousness
Normal 0
Altered 5

Reprinted with permission from: Westley CR, Cotton EK, Brooks JG.
Nebulized racemic epinephrine by IPPB for the treatment of croup. Am J
Dis Child 1978;132:484-487.

Table 7: Radiographic Findings In Children
With Upper Airway Infections

Imaging Findings 
Croup X-ray PA* neck "Steeple sign" 

(subglottic air-
way narrowing) 

Bacterial tracheitis X-ray PA neck "Steeple sign"

X-ray lateral Pseudomem-
neck brane 

detachment
Retropharyngeal X-ray lateral Widened 

abscess neck retropharyngeal
space

CT neck with Rim-enhancing 
contrast mass

Peritonsillar CT neck with Rim-enhancing 
abscess contrast mass

Intraoral Enlarged tonsil 
ultrasound with adjacent 

heterogeneous 
or cystic 
appearance 

Epiglottitis X-ray lateral "Thumbprint 
neck sign" (thickened

epiglottis)
*Postero-anterior 

Figure 2. Croup. Overdistension Of Hypopharynx

Figure 3. AP XR Showing Croup

Reprinted with permission from: http://rad.usuhs.edu/medpix/medpix.html?
mode=caption_search&srchstr= Retropharyngeal+AND+Abscess&srch%20type=
any&action=search

Note the narrowing of the trachea at the glottis, refer to the “steeple sign”.

Reprinted with permission from: http://rad.usuhs.edu/medpix/medpix.html?
mode=caption_search&srchstr= Retropharyngeal+AND+Abscess&srch%
20type=any&action=search



steam shower.28 This was based on the presumption
that inflamed mucosa would be soothed by the mist
and that secretions would be liquefied, allowing for
easier expectoration.28 Recently, published trials
questioned this presumption by evaluating the effi-
cacy of mist in the treatment of croup.13,14 The first
study by Neto et al randomized 71 children with
moderate croup to receive either humidified oxygen
via a mist stick or no mist.14 The authors found no
difference in the change in croup scores or vital signs
between groups.  A second study evaluated the dif-
ference in the Westley croup score in three groups of
patients with moderate to severe croup.  The groups
were given either blow-by humidity (which is equiv-
alent to inspired room air and represents current
standard of care), controlled delivery of 40% humidi-
ty, or 100% humidity.13 This study also failed to
show a difference between the three modes of mist
delivery and concluded that humidity was not help-
ful for the treatment of moderate croup in the ED.
The Cochrane Collaboration review of randomized
controlled trials concluded that croup scores are not
greatly improved with the use of humidified air.33   

Systemic steroids have been shown to be benefi-
cial in the management of children presenting to the
ED with mild, moderate, or severe croup.39-43 Steroids
reduce submucosal edema and decrease the inflam-
matory reaction to the infectious agents which cause
croup.28 Although the side effects of short-term
steroid use are rare, there are documented complica-
tions of oral candidiasis and bacterial tracheitis.28

Studies have shown a reduction in both hospital
admission and symptoms of airway obstruction as
rapid as one hour after treatment.41 Oral dexametha-
sone has been shown to be as effective as intramuscu-
lar dexamethasone44 and is the preferred route of
administration in children in order to limit pain
and anxiety.  Two recent studies have shown that
0.15 mg/kg of PO or IV dexamethasone is as effective
as 0.6 mg/kg.41,45 Dexamethasone is widely accepted
as the steroid of choice for the treatment of croup
because of its long half-life and duration of action.
Dexamethasone is a glucocorticoid which is five to six
times as potent as prednisolone.46,47 The half-life of
dexamethasone is between 36 and 72 hours, whereas
the half-life of prednisolone is 12-36 hours.47 One
study compared the two drugs in single oral dosing
for the treatment of mild to moderate croup and
found that dexamethasone was more effective in pre-
venting subsequent unscheduled medical care visits.34

Given the differences in half life, this finding is not
surprising. A study of two to three doses of pred-

nisolone compared to a single dose of dexamethasone
is needed to adequately compare the two drugs.
Dexamethasone has been extensively studied in the
management of croup and is associated with a signifi-
cantly lower rate of return visits and quicker resolu-
tion of symptoms compared to placebo, even in chil-
dren with mild croup.  Therefore, it should be given to
all children who present to the ED with croup.42

Given the strong evidence in favor of systemic
steroids, it is reasonable to consider the use of
inhaled glucocorticoids which target the affected
organ system and, theoretically, result in less sys-
temic side effects.  Three studies have looked at the
role of budesonide in the treatment of croup.48-50 All
showed a benefit of inhaled budesonide (either alone
or in combination with dexamethasone) compared to
placebo, but no study has ever demonstrated inhaled
budesonide to be superior to dexamethasone for the
treatment of croup. 

Nebulized racemic epinephrine is an important
medication for the treatment of moderate to severe
croup.  It’s vasoconstrictive, alpha-adrenergic effect
on the mucosal vasculature is highly effective in
reducing airway edema.36,51,52 Its effects are rapid,
with improvement in clinical status within 10-30
minutes;53 however, its effects are also transient and
disappear within two hours of administration.36,51,52

Historical concern for rebound airway edema after
administration of racemic epinephrine has been
refuted based on studies which found that patients
may be safely discharged from the ED after a two to
three hour period of observation if they remain free
of stridor at rest and show no signs of respiratory
distress.54-56 Racemic epinephrine should be adminis-
tered to patients with stridor at rest as an immediate
therapy while systemic steroids begin to take effect.
This intervention may obviate the need for admis-
sion in a child with moderate croup.  The following
dosing recommendation is used at our institution:
racemic epinephrine as a 2.25% mixture. Volume is
weight-based: 0.25 mL (5 - 10 kg), 0.5 mL (10 - 20 kg),
1cc (> 20 kg). If racemic epinephrine is not available,
administer 5 mL of 1:1000 epinephrine in a nebulizer.

Heliox is a gas mixture of helium and oxygen
that has been shown to be of benefit in the treatment
of selected patients with severe croup.57 With a gas
density much lower than that of room air or oxygen
alone, heliox reduces turbulent flow in the airways
and around the obstruction, resulting in decreased
work of breathing.57 Heliox mixture is effective with
ratios of 80:20 and 60:40 parts of helium:oxygen.
Consequently, it cannot be used in patients who have
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a supplemental oxygen requirement beyond 40%.  
Although rare, a small percentage (2%) of hospi-

talized patients with croup ultimately require intuba-
tion to gain control of their airway.58 For information
about advanced airway management, see the January
2006, Volume 3 Number 1 Pediatric Emergency
Medicine Practice article, “Managing the Pediatric
Airway in the ED,”available at no cost to subscribers
at http://pediatric.ebmedicine.net/redirect. 

Bacterial Tracheitis (Table 5)

Overview
Bacterial tracheitis is a rare bacterial airway infection
that is also known as bacterial laryngotracheobronchi-
tis, membranous laryngotracheobronchitis, and
pseudomembranous croup.28 In a recent retrospective,
descriptive case series of 107 children hospitalized
between 1997-2006 with various upper respiratory ill-
nesses, two had epiglottitis and 18 had bacterial tra-
cheitis.  Of those with bacterial tracheitis, 15 were
intubated and five had serious complications such as
ARDS and multisystem organ failure.  Bacterial tra-
cheitis was three times more likely to have caused res-
piratory failure than viral croup and epiglottitis com-
bined and, therefore, should be considered in all chil-
dren who present with an acute, life-threatening
upper respiratory infection.59 Similarly, a 2005 case
series of 12 patients diagnosed with bacterial tracheitis
between 1992 and 2004 found bacterial tracheitis to be
a considerable cause of severe infectious upper airway
obstructions.  All children were intubated and four
developed complications from illness.60

Usually seen in the fall and winter months,61,62 bac-
terial tracheitis  affects children six months to eight
years of age, although the average age of patients is
four to six years.  Compared to children with viral
croup, children with bacterial tracheitis are generally
older, more ill appearing, and rarely respond to
racemic epinephrine.61,62 Compared to children with
epiglottitis, patients with bacterial tracheitis have a sig-
nificant cough, are comfortable when lying flat, and
tend not to drool.62 The most common organism
responsible for bacterial tracheitis is Staphylococcus
aureus.  Other organisms that have been implicated
include HIB, alpha-hemolytic Streptococcus, pneumo-
coccus, group A Streptococcus, and Moraxella
catarrhalis.28,61-63 The clinical picture begins with several
days of fever, cough, and stridor, resembling that of
viral croup.  Children then progress to rapid onset of
high fever, difficulty breathing, and an ill appearance.

Diagnosis
Anteroposterior radiographs of the airway/soft tis-
sues of the neck may show the classic “steeple sign”
noted with croup, see Table 7.  On the lateral view,
there is a diffusely hazy tracheal air column with
multiple luminal soft tissue irregularities indicative
of pseudomembrane detachment.64

Treatment
Once the diagnosis of bacterial tracheitis is consid-
ered, broad-spectrum antibiotics should be adminis-
tered.  Options for treatment include vancomycin for
methicillin-resistant Staphylococcus aureus (MRSA) or
a semisynthetic penicillin (such as oxacillin) com-
bined with a third-generation cephalosporin (such as
ceftriaxone or cefotaxime), see Table 8.25,28 Advanced
airway management should not be delayed in the ill-
appearing child.  A tube size at least one size smaller
than recommended is necessary due to the large
amount of purulent secretions and narrowed airway
diameter.  All patients with suspected bacterial tra-
cheitis should be admitted to the hospital for obser-
vation in the intensive care unit.  Patients should not
be sent out of the department for x-rays.  

Retropharyngeal Infections (Table 5)

Overview
A retropharyngeal infection, ranging from cellulitis
to frank abscess formation,29 occurs in the normally
sterile retropharyngeal space.  When not infected,
this space is occupied by loose connective tissue and
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Table 8: Pediatric Dosing For Antibiotics In
Upper Airway Infections*

PO
Amoxicillin/clavulanic acid 90 mg/kg/d divided BID 

(max 875 mg/dose)
Clindamycin 25 mg/kg/d divided TID 

(max 450 mg/dose)

IV
Ampicillin/sulbactam 100 mg/kg/d divided Q6 

hours (max 8 g/d)
Clindamycin 40 mg/kg/d divided Q8 

hours (max 2.7 g/d)
Cefotaxime 120 mg/kg/d divided Q8 

hours (max 2 g Q8) 
Ceftriaxone 50 mg/kg/d Q24 hours 

(max 2 g/d) 
Vancomycin 10 mg/kg Q6 hours 

(max 2 g/d) 
Oxacillin 150 mg/kg/d divided Q6 

hours (max 8 g/d)

*Doses are from The Children’s Hospital of Philadelphia Formulary
(Pharmacy Handbook Formulary, 2006, Lexi-Comp, Inc.)



lymph nodes which drain from head and neck struc-
tures (such as the nasopharynx, adenoids, posterior
paranasal sinuses, middle ear, and eustachian tube).
There are two ways by which a retropharyngeal
abscess can develop: lymphatic spread of infection
(the most common) or direct inoculation from trau-
ma or foreign body.  These infections occur more
commonly in young children; most occur in patients
less than six years of age, with a peak incidence of
three years of age.15,65-67 The predilection of this dis-
ease to develop in younger patients is thought to be
due to the fact that retropharyngeal lymph nodes are
prominent in young children and then undergo pro-
gressive involution and atrophy with time.25

Initially, patients present with vague signs and
symptoms (such as fever and odynophagia) for sev-
eral days.  Subsequently, they develop high fever,
drooling, poor feeding, neck stiffness and swelling,
and torticollis16,29 caused by muscular irritation from
the infectious tissue.68 In 2003, a study of 64 patients
with retropharyngeal infections found that the most
common chief complaints were neck pain (38%),
fever (17%), sore throat (17%), neck mass (16%), and
respiratory distress or stridor (5%).  Almost half of
the patients had limitation of neck extension, 37%
had torticollis, and 13% had limitation of neck flex-
ion. Stridor was a rare finding in contradiction to
earlier reports and text book descriptions.15 

Physical examination findings include midline

fullness of the oropharynx, although this can be diffi-
cult to appreciate.  Causative organisms include
Staphylococcus aureus, various streptococcal species,
and anaerobes.69 Complications from retropharyngeal
infections include airway obstruction, aspiration
pneumonia from rupture into the oropharynx, exten-
sion of infections to adjacent structures or compart-
ments, sepsis, abscess recurrence, 29,70 and mediastinitis.

Diagnosis
The lateral soft tissue neck radiograph is a good ini-
tial screening study for retropharyngeal infections,
see Figure 4.29 When the radiograph is performed
correctly, increased thickness of the pre-vertebral soft
tissue indicates the presence of a retropharyngeal
infection.  The radiograph should be taken on inspi-
ration, and the neck must be in extension, as a film
taken in end-expiration or a neutral or flexion view
may result in a falsely widened retropharyngeal
space.  The diagnosis of retropharyngeal cellulitis or
abscess is suggested when the retropharyngeal space
at the level of C2 is twice the diameter of the verte-
bral body.  This criterion has a sensitivity of nearly
90%.65 Other authors have cited a prevertebral soft
tissue swelling of greater than 7 mm at the level of
the second cervical vertebra or greater than 14 mm at
the level of the sixth cervical vertebra as concern for
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Figure 4. Lateral XR Showing
Retropharyngeal Abscess

Note the widening of the prevertebral soft tissue spaces at the level of the upper cer-
vical vertebrae

Reprinted with permission from: http://rad.usuhs.edu/medpix/medpix.html?mode=
caption_search&srchstr= Retropharyngeal+AND+Abscess&srch%
20type=any&action=search

Figure 5. Contrast-Enhanced CT Scan Showing
Retropharyngeal Abscess

Note the left sided abscess shown by asterisk within rim-enhancing
(arrow). 

Reprinted with permission from Pediatric Otolaryngology: Requisites in Pediatrics.
Figure 10-8. Pg 148, Copyright Elsevier 2007.
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Clinical Pathway: Approach To The Child With Upper Airway Distress

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a

patient's individual needs. Failure to comply with this pathway does not represent a breach of the standard of care.

Copyright © 2007 EB Practice, LLC. 1-800-249-5770. No part of this publication may be reproduced in any format without written consent

of EB Practice, LLC.

The is graded using the following scale. For complete definitions, see back page. Definitely
recommended. Definitive, excellent evidence provides support. Acceptable and useful. Good evidence provides support.
May be acceptable, possibly useful. Fair-to-good evidence provides support. Continuing area of research.

evidence for recommendations Class I:

Class II: Class III:

Indeterminate:

Upper airway signs/symptoms
(stridor, retractions, drooling, voice changes)

Unstable airway (impending

complete airway obstruction)

Fever No fever

Stable airway

Toxic
Nontoxic

Barky cough, inspiratory stridor
nephrine,

and
response to racemic epi

“steeple sign” on anterior
neck XR

Intubate and
ensure availability

of difficult airway cart

Drooling and
“thumbprint sign”

on lateral neck XR

Coughing, no drooling,
pseudomembrane

detachment on
lateral neck XR

Congenital or

acquired anatomic

abnormality

Pain with neck
movement, widening

of prevertebral space
on lateral neck XR,

and evidence of
abscess on neck CT

Trismus, “hot potato
voice,” peritonsillar

mass, and uvular deviation

Retropharyngeal abscess

Peritonsillar abscess

Epiglottitis
Bacterial
tracheitis

Croup

Call anesthesia and/or
ENT for operating room

intubation, cultures, and
IV antibiotics

vs.

Transfer to tertiary care
center via pediatric

transport team

Call ENT

vs.

Transfer to
tertiary

care center

IV
antibiotics

Call ENT

vs.

Transfer to
tertiary

care center

Admit if persistent stridor

after two to three
I

hour
observation (Class II )

PO
dexamethasone

0.6 mg/kg x 1
PO/IM/IV

Note:
emergent
intubation
may be
required

(Class II)

(Class II)

IV antibiotics
(Class II)

Racemic
epinephrine as

needed for stridor
at rest (Class II)

Incision and drainage per
ED or ENT

vs.
IV antibiotics
and admit for
observation

(Class II)

(Class III)

Withhold IV
and interventions
until the airway

is secured
(Indeterminate)



widening of the retropharyngeal space and for infec-
tion.29 The specificity of this finding is reported as
100%, with a sensitivity of 80-88%.72,73 Other findings
indicative of retropharyngeal infection are the pres-
ence of gas or air fluid levels within the retropharyn-
geal space, the presence of a foreign body in the air-
way, and the loss of normal cervical lordosis.25 

If the diagnosis of retropharyngeal abscess is
considered after suggestive plain radiography or by
strong clinical suspicion, computed axial tomogra-
phy (CT) with contrast should be used to confirm the
diagnosis,66 see Figure 5.  CT is useful in defining the
precise anatomical extension of the infection and in
differentiating a true abscess from a cellulitis.25

Sensitivity of the CT for the detection of retropharyn-
geal abscess is reported to be 43-100%, with a speci-
ficity of 57-88%.66,72,73 Some authors have advocated
for ultrasonography of the neck as a sensitive, non-
irradiating alternative to CT;22,23,65 however, no studies
have been undertaken evaluating the use of ultra-
sound by emergency physicians for diagnosing
retropharyngeal infections.

Treatment
Traditional management of retropharyngeal infections
included surgical drainage; however, more recent evi-
dence suggests that many patients may be managed
with early administration of intravenous antibiotics
alone.15,65,73-75 A retrospective series of 14 pediatric
patients with deep neck infections (retropharyngeal
included) described eight patients, seven of whom
were treated successfully with antibiotic therapy
alone.  Despite the success in these cases, there have
been no trials evaluating treatment with and without
drainage, and conservative management alone has
not, as of yet, been adopted as the standard of care in
the management of retropharyngeal abscesses. 

Empiric antibiotics (Table 8) should adequately
cover gram positive and anaerobic organisms.  A
sample regimen may include clindamycin or ampi-
cillin/sulbactam.  If antibiotic therapy fails, drainage
of the abscess is indicated.  All patients with con-
cerns for a retropharyngeal space infection should be
admitted to the hospital and monitored for signs of
respiratory compromise.  

Peritonsillar Infections (Table 5)

Overview
Peritonsillar infections are the most common deep
neck infections in adults and children.76,77 Like
retropharyngeal infections, they may range in scope
from cellulitis (without any evidence of pus) to

phlegmon or pyogenic cellulitis (a localized infection
which cannot be drained) to a frank abscess.76,78 All
represent an extension of infection from the tonsils64

and involve the space surrounding the palatine ton-
sils.76,78 Peritonsillar infections are more common in
adolescents and adults than in younger children.74

These infections are typically polymicrobial and
causes include both aerobic and anaerobic bacte-
ria.46,74 Streptococcus species are the most common
organisms cultured79 and group A beta-hemolytic
streptococcus (GABHS) is isolated in approximately
one-third of cases.74

Symptoms of a peritonsillar infection include sev-
eral days of fever, poor oral intake secondary to
odynophagia, drooling, and a “hot potato voice.”21,64,74,80

Otalgia and neck pain ipsilateral to the side of the
abscess may also be present.  Trismus is a strong indi-
cator of a peritonsillar abscess.81 Examination of the
oropharynx often reveals an erythematous bulging of
the soft palate above the tonsil and uvular deviation
away from the infected side, see Figure 6.

Complications of peritonsillar infections include
airway obstruction from the abscess itself or from
rupture into the airway, mediastinitis, sepsis, and
Lemierre’s syndrome (an anaerobic suppurative
thrombophlebitis of the internal jugular vein).76,82,83

Diagnosis
The diagnosis is typically made clinically; however,
some radiologic studies may be helpful in making
the distinction between abscess and cellulitis.84

Furthermore, imaging should be considered for
unusual presentations or for persistent symptoms
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Figure 6. Peritonsillar Abscess
In An Adolescent Male

Note the soft tissue mass in the right oropharynx (arrow).

Reprinted with permission from The Children's Hospital of Philadelphia.



despite needle aspiration or surgical drainage.  CT
with contrast has been the traditional imaging choice
(Table 7); however, some authors have advocated
ultrasonography of the neck as a more favorable
choice, as it is inexpensive and lacks the radiation
exposure conferred by CT.  In 2003, the use of intrao-
ral ultrasound by emergency medicine physicians to
aid in the diagnosis of peritonsillar abscess versus
cellulitis was first described.20 In this series of six
patients, ultrasound was correct in making the diag-
nosis of abscess and cellulitis in all patients.  A study
in 2005 evaluated the use of intraoral ultrasound for
the diagnosis and management of peritonsillar infec-
tions in adults in the ED.21 Ultrasound was 100% sen-
sitive and 89% specific whereas clinical examination
was 78% sensitive and 50% specific.  Ultrasound had
a positive predictive value of 97% and a negative
predictive value of 100%.

Treatment 
Similar to retropharyngeal infections, treatment of
peritonsillar infections includes antibiotic therapy
with or without incision and drainage.  Appropriate
empiric antibiotic options include ampicillin/sulbac-
tam or clindamycin, see Table 8.  In the setting of
abscess drainage, the choice of antibiotics has been
shown to have no effect on outcome when broad-
spectrum antibiotics were compared to intravenous
penicillin alone.85 Some authors advocate a conserva-
tive approach to the treatment of peritonsillar abscess-
es, eliminating the need for surgical drainage.  A 2006
study of 98 children greater than nine years of age
(most were greater than 15 years of age) evaluated a
protocol of outpatient management consisting of
hydration, analgesia, antibiotics, and high dose
steroids.19 Only four patients subsequently required
post-treatment drainage. 

The use of steroids as adjunctive treatment has
been a controversial topic, and there was no evi-
dence to support or refute any additive benefit in the
management of peritonsillar infections until recently.
A randomized, controlled trial of a single dose of
intravenous methylprednisolone (2-3 mg/kg, max
250 mg) in 62 adult patients resulted in improvement
of pain, fever, and edema and a reduction in the
duration of hospitalization.77 Of note, all of the
patients in the study underwent incision and
drainage prior to being treated with steroids.  

Some physicians fear the use of sedation when
performing incision and drainage for peritonsillar
infection in the ED, and this may account for the high
rate of operative management in some centers.  A
case series of 83 children diagnosed with peritonsillar
abscess found that about half of patients required

treatment in the operating room.76 Recent studies
have found procedural sedation to be safe and effec-
tive86-88 for this procedure in the ED.  A review of 42
patients who underwent sedation for peritonsillar
abscess incision and drainage in the ED of a chil-
dren’s hospital found sedation to be safe.  The only
complication reported was vomiting in one patient.
The majority of the sedations (86%) used ketamine
and midazolam.88 Another study at the same institu-
tion compared patients who were sedated and those
who were not sedated in the ED for peritonsillar
abscess drainage.  The procedure was more success-
ful in the sedated group, and the sedation was found
to be safe, with only one reported complication (oxy-
gen desaturation to 88% which resolved with stimu-
lation).86 No one in the sedation group required a sec-
ondary procedure under general anesthesia.

Epiglottitis (Table 5)

Overview
Epiglottitis is a life-threatening airway emergency.25

Also referred to as supraglottitis, it is characterized by
a diffuse inflammatory process of the supraglottic
structures in addition to the epiglottis.25 Epiglotis can
occur at any age, but it is classically described in chil-
dren between two and eight years of age.89-93  

Haemophilus influenzae type B is still the most
common causative organism;94 however, the inci-
dence of epiglottitis in children less than five years of
age has dramatically decreased following the intro-
duction of the Haemophilus influenzae type B vaccine.95

Many other organisms have now been implicated,
such as Streptococcuss, Staphylococci, Candida
albicans,4,5,96 viruses,97 pneumococci,98 Klebsiella,99 and
Pseudomonas.100

The classic presentation in children with
epiglottitis is high fever, irritability, throat pain,
and drooling.28 A spontaneous cough is usually
absent.  Symptoms rapidly progress, and the hall-
mark of illness is the toxic appearance of the child
in conjunction with the above symptoms.  Children
will often prefer to rest in the tripod position
(upright sitting position leaning forward and sup-
ported by both hands with the chin up and mouth
open) in order to maximize airway diameter and air
entry.25,29 The classic “4 Ds” of epiglottitis are: drool-
ing, dyspnea, dysphagia, and dysphonia.101

Although epiglottitis is considered in the differential
diagnosis of a child with stridor, stridor is actually
a late finding and indicates impending complete
airway obstruction.25,28 Clinical features associated
with a higher likelihood of airway obstruction
include respiratory distress, stridor, drooling, and a
rapid progression of symptoms.102 Despite the
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advent of widespread immunization, an up-to-date
immunization history does not exclude the possibili-
ty of HIB-related epiglottitis in a child with a clinical-
ly consistent presentation.  There have been a num-
ber of cases reported in immunized patients.4,5,96,91

Complications from epiglottitis include deep neck
space infections, recurrent illness, and vocal cord
granulomas.1

Diagnosis
If the diagnosis is in question and the patient is sta-
ble, a lateral radiograph of the soft tissues of the
neck may show the classic finding of a “thumbprint
sign”1,25 (a round and thick epiglottis with the loss of
the valecular air space)28 and thickening of the
aryepiglottic folds,28 see Table 7 and Figure 7.
Confirmatory diagnosis of epiglottitis is made upon
direct visualization of the supraglottic region, includ-
ing the epiglottis.  This should only be attempted in
the operating room under controlled conditions.
Never attempt visualization in the emergency
department setting.  

Treatment
If the diagnosis is suspected, keep the child calm and
comfortable.  Abandon intravenous line placement,
administration of antibiotics, and other interven-
tions, see Table 4 on page 4.  Arrange for immediate
transfer to a facility capable of diagnosing and man-
aging complete airway obstruction due to epiglottitis
if such personnel are not available. A pediatric oto-
laryngologist and/or anesthesiologist should be the
first choice consultants in the care of such patients.
A physician capable of advanced airway manage-
ment should accompany the child at all times until
s/he is completely stabilized. 

Once the patient is stabilized in the operating
room, cultures from the airway and blood may be

obtained and an intravenous line inserted, followed
by antibiotic administration.  Until cultures are avail-
able, treat with broad-spectrum antibiotics effective
against B-lactamase-producing HIB.  Reasonable
empiric choices include a second- or third-generation
cephalosporin,29 see Table 8. 

Most patients with epiglottitis, particularly those
in severe distress, will be intubated for airway protec-
tion; although, occasionally, the older patient may not
require intubation and may be managed conserva-
tively with supplemental oxygen, antibiotics, and
very close monitoring in the intensive care setting.103

Steroids are frequently administered for the manage-
ment of airway inflammation; however, no controlled
studies exist to justify this approach in epiglottitis.1

Controversies/Cutting Edge

The literature on upper airway infections in children
is deficient in several areas ripe for further investiga-
tion.  Specifically, there is a lack of adequately pow-
ered randomized, controlled trials in children evalu-
ating the efficacy of steroids for peritonsillar and
retropharyngeal abscess.  It is still unclear if a true
abscess, in the case of peritonsillar and retropharyn-
geal abscess, can be managed adequately without the
use of incision and drainage.  The literature (specifi-
cally studying children) is scant, and more evidence
is needed.  With respect to croup, despite the numer-
ous articles on steroid treatment, there has been no
comparison of a single dose of dexamethasone with
a two to three day regimen of prednisone.  As immu-
nizations become more universal, there may be a
continued change in the epidemiology of many of
these diseases, specifically epiglottitis and bacterial
tracheitis.  Microbial surveillance should be ongoing.  

Ultrasound is a rapidly growing area in emer-
gency medicine.  Overall, the pediatric world has
been slow to adopt its use.  For a comprehensive review
of ultrasound, see the January 2007, Volume 4 Number 1
Pediatric Emergency Medicine Practice article titled, “Use
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Figure 7. Normal Epiglottis Contrasted With
Thickened Epiglottis

Reprinted with permission from eMedicine.com, 2007. Available at http://www.emedi-
cine.com/radio/topic263.htm

Controversies/Cutting Edge

• The changing epidemiology and bacteriology of
epiglottitis does not remove it from the list of possible
causes of fever and upper airway signs and symp-
toms in a child.  

• Never convert a stable airway to an unstable airway by
agitating a child or traumatizing the airway. 

• Infectious upper airway obstructions can be fatal, no
matter what the cause.  

• Clinical presentations can be volatile and progress to
respiratory failure quickly.

• Any presentation of croup (mild to severe) should be
treated with steroids.  

Key Points



of Bedside Ultrasound in the Pediatric ED,” at http://pedi-
atric.ebmedicine.net/redirect.  Intraoral and neck ultra-
sound for identifying and treating peritonsillar and
retropharyngeal abscesses deserve further research in
both the adult and pediatric realm. 

Disposition

A child with mild upper airway disease who has
received appropriate treatment, is stable without evi-
dence of respiratory compromise, and is capable of
oral hydration without difficulty may be discharged
home with close follow-up. Of the diseases dis-
cussed in this article, patients with croup or periton-
sillar abscess have the highest potential for discharge
from the emergency department if they meet dis-
charge criteria.  Criteria for discharge include: 

• Absence of stridor at rest (if racemic epinephrine
is given, observe for two to three hours for
resumption of stridor and consider second treat-
ment; if stridor persists after a second period of
two to three hour observation, admit.)

• Absence of tachypnea, retractions
• Absence of hypoxemia
• Ability to take oral liquids without difficulty 

The child with severe upper airway obstruction
requires subspecialty services often available only at
tertiary care children’s hospitals.  In these cases,
arrange to transfer the child to such a facility after
appropriate stabilization, regardless of the etiology

of the disease.  Once the decision to transfer the
patient is made, the transferring facility must deter-
mine the safest route for transfer (ground ambu-
lance, air ambulance, or specialty hospital transport
team).  The referring physician may be uncomfort-
able definitively stabilizing the airway with intuba-
tion; in this case, attempts should be made to trans-
fer the child to a hospital with a specially-trained
transport team who could perform the procedure at
the referring facility prior to transfer.  

Bacterial tracheitis, epiglottitis, and retropharyn-
geal abscess require admission to the hospital for air-
way management, subspecialty consultation, and
definitive treatment with intravenous antibiotics and
possible surgical intervention.   

Case Conclusion

The 15-month-old boy who came in with difficulty breath-
ing and a deep, harsh quality to his cough was also found
to have inspiratory stridor on examination.  He was given
a 0.6 mg/kg oral dose of dexamethasone and a 0.5 mL dose
of racemic epinephrine.  His stridor resolved and, after a
three hour period of observation, he was discharged home.
His parents were given instructions to follow-up the next
day with his pediatrician and to return to the emergency
department for stridor at rest or other signs of respiratory
distress.  
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1. “Kids are just little adults.” 
The adult and pediatric airway are different and there
are features that make a child more susceptible to air-
way obstruction even with a small degree of inflam-
mation. 

2. “It’s probably just croup.” 
Always consider congenital/anatomic abnormalities
as the cause of stridor in a young infant, particularly
those without a fever or with recurrent stridor.

3. “Even though he looks distressed, there are no noises
coming from the airway so he’s probably ok.” 
Interpreting lack of stridor as no evidence of obstruc-
tion can be dangerous as it may indicate near com-
plete airway obstruction.

4. “Let’s lay him flat so I can get a better look and lis-
ten.”  
Always allow the child with severe upper airway
obstruction to remain in a position of comfort.

5. “Let’s use a tongue depressor to get a good look in the
back of the throat.” 
Aggressively performing examination maneuvers in
the oral cavity in an already agitated child with air-
way distress may lead to further airway edema and
subsequent complete airway obstruction.

6. “Just get on the phone and transfer him to a tertiary
care center; we are not equipped to handle this
patient.” 
Before considering transfer of care, a child with
impending respiratory failure or evidence of airway
obstruction requires emergency stabilization first.  

7. “It can’t be epiglottitis; he’s fully vaccinated.”
Epiglottitis can be caused by many pathogens other
than those for which there are vaccinations.
Furthermore, vaccination does not guarantee immuni-
ty against H. influenzae, which is still the most com-
mon cause of epiglottitis.  

8. “He has a fever and can’t move his neck well; it can
only be meningitis.” 
Retropharyngeal abscess should always be considered
as a diagnosis in a young child with fever and neck
pain.  

9. “There is widening of the retropharyngeal space, so it
must be a retropharyngeal abscess.” 
Take care when interpreting the lateral x-ray of a
patient with suspected retropharyngeal abscess.  In
order to ensure accuracy, the neck must be in exten-
sion and the file obtained ideally on inspiration.
Flexion or neutral position of the neck can lead to false
positive interpretations. 

Risk Management Pitfalls

Disposition

Case Conclusion



Summary

Pediatric upper airway infections are among the most
common entities encountered by emergency physi-
cians.  Although they have overlapping symptoms
and share common etiologic agents, each is a distinct
clinical entity with characteristic presentation, course,
and definitive management.  The goals of emergency
department care when a child presents with symp-
toms suggestive of an upper airway infectious process
are to appropriately suspect life-threatening airway
obstruction, refrain from inducing agitation, stabilize
the airway, institute an appropriate diagnostic work-
up, administer definitive therapy when warranted,
and arrange a safe and appropriate disposition.
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CME Questions

1. The most common cause of acute stridor in
childhood is: 

a. Viral croup
b. Spasmodic croup
c. Retropharyngeal abscess
d. Epiglottitis

2. Compared to children with viral croup, children with
bacterial tracheitis generally:

a. Are ill-appearing
b. Are younger
c. Respond to racemic epinephrine
d. Are not vaccinated

3. An appropriate empiric antibiotic regimen for bacterial
tracheitis would include any of the following except: 

a. Oxacillin
b. Vancomycin
c. Ampicillin/sulbactam
d. Cefotaxime
e. Ceftriaxone

4. Appropriate disposition for the stable child with sus-
pected bacterial tracheitis is: 

a. Home with oral antibiotics
b. Medical floor with IV antibiotics
c. Intensive care unit with IV antibiotics
d. Iintensive care unit with IV antibiotics and

mechanical ventilation

5. A retropharyngeal abscess can develop from:
a. Lymphatic spread
b. Direct inoculation
c. Bacteremia
d. A and B
e. B and C

6. The most common complaint of a child with a
retropharyngeal abscess is:

a. Neck pain
b. Fever
c. Vomiting
d. Sore throat

7. A widened retropharyngeal space is indicative of a
retropharyngeal abscess only when an x-ray is
obtained in:

a. Flexion
b. Extension
c. Neutral
d. Oblique

8. The most common deep neck infection in children is: 
a. Retropharyngeal abscess
b. Cervical adenitis
c. Peritonsillar abscess
d. Parapharyngeal abscess



9. Which of the following is a strong clinical indicator of
a peritonsillar abscess?

a. Drooling
b. Voice changes (“hot potato voice”)
c. Exudative pharyngitis
d. Trismus
e. Uvular deviation toward the affected side

10. The diagnosis of a peritonsillar abscess is usually
made by:

a. Clinical exam alone
b. Plain radiography of the neck
c. CT scan
d. A and C

11. Treatment of a peritonsillar infection must include: 
a. Incision and drainage
b. Antibiotics
c. Steroids
d. A and B

12. The #1 cause of epiglottitis in the post-H. influenzae
vaccine era is: 

a. S. pneumoniae
b. S. aureus
c. H. influenzae
d. E. coli
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Class I
• Always acceptable, safe
• Definitely useful 
• Proven in both efficacy and 

effectiveness

Level Of Evidence: 
• One or more large prospective 

studies are present (with rare
exceptions)

• High-quality meta-analyses 
• Study results consistently positive 

and compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence: 
• Generally higher levels of evidence
• Non-randomized or retrospective 

studies: historic, cohort, or case-
control studies

• Less robust RCTs
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alternative 

treatments

Level of Evidence:
• Generally lower or intermediate 

levels of evidence
• Case series, animal studies, con-

sensus panels
• Occasionally positive results

Indeterminate
• Continuing area of research
• No recommendations until further 

research

Level of Evidence: 
• Evidence not available
• Higher studies in progress 
• Results inconsistent, contradictory
• Results not compelling

Significantly modified from The
Emergency Cardiovascular Care
Committees of the American Heart
Association and representatives
from the resuscitation councils of
ILCOR: How to Develop Evidence-
Based Guidelines for Emergency
Cardiac Care: Quality of Evidence
and Classes of Recommendations;
also: Anonymous. Guidelines for
cardiopulmonary resuscitation and
emergency cardiac care. Emergency
Cardiac Care Committee and
Subcommittees, American Heart
Association. Part IX. Ensuring effec-
tiveness of community-wide emer-
gency cardiac care. JAMA
1992;268(16):2289-2295.
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