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TREATMENT
With the exception of HSV, VZV, CMV, HHV-6, and HIV, 
there is no specihc therapy for viral encephalitis. Management 
is supportive and frequently requires intensive care unit 
admission to facilitate aggressive therapy for seizures, timely 
detection of electrolyte abnormalities, and, when necessary, 
airway monitoring and protection or reduction of increased 
intracranial pressure and maintenance of adequate cerebral 
perfusion pressure.

Intravenous acyclovir is the treatment of choice for HSV 
and VZV infections. CMV disease is treated with ganciclovir in 
immunocompromised patients. HHV-6 encephalitis in patients 
who are post–bone marrow transplant can also be treated with 
ganciclovir or foscarnet. HIV infections may be treated with a 
combination of antiretroviral agents. M. pneumoniae infections 
may be treated with doxycycline, kuoroquinolones, or macro-
lides, although the clinical value of treating encephalitis associ-
ated with Mycoplasma disease is uncertain.

ADEM has been treated with high-dose intravenous cor-
ticosteroids, but it is unclear whether improved outcomes 
rekect milder cases recognized by MRI, fewer cases caused by 
measles (which can cause severe ADEM), or improved sup-
portive care. Autoimmune encephalitis has been treated with 
steroids, intravenous immunoglobulin, and rituximab.

COMPLICATIONS AND PROGNOSIS
Among survivors, symptoms usually resolve over several days 
to 2–3 weeks. Although most patients with epidemic forms of 
infectious encephalitis (St. Louis, California, West Nile, and 
enterovirus infections) in the United States recover without 
sequelae, severe cases leading to death or substantial neuro-
logic sequelae can occur with virtually any of these neurotropic 
viruses. Sequelae can include paresis or spasticity, cognitive 
impairment, weakness, ataxia, and recurrent seizures. Most 
patients gradually recover some or all of their function. je 
overall mortality for infectious encephalitis is low, depending 
on the etiology.

Disease caused by HSV, Eastern equine encephalitis, or M. 
pneumoniae is associated with a worse prognosis, especially in 
children younger than 1 year of age or with coma. Rabies, with 
very rare exceptions, is fatal.

Relapses of ADEM occur in 14%, usually within 1 year with 
the same or new clinical signs. Recurrences of ADEM may 
represent the onset of multiple sclerosis in childhood.

PREVENTION
je best prevention for arboviral encephalitis is to avoid mos-
quito-borne or tick-borne exposures and to remove ticks care-
fully (see Chapter 122). jere are no vaccines in use in the 
United States for the prevention of arboviral infection or for 
enteroviruses except for poliomyelitis. jere are no specihc 
preventive measures for HSV encephalitis except for cesar-
ean section for mothers with active genital lesions (see Chapter 
65). Rabies can be prevented by pre-exposure or post-expo-
sure vaccination. Inkuenza encephalitis can be prevented by 
use of inkuenza vaccination. Reye syndrome can be prevented 
by avoiding use of aspirin or aspirin-containing compounds 
for children with fever as well as use of varicella and inkuenza 
vaccines.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 102
The Common Cold

ETIOLOGY
Upper respiratory tract infection (URI), also known as “the 
common cold,” is a self-limited viral process with prominent 
symptoms of rhinorrhea and nasal congestion, absent or mild 
fever, and few systemic manifestations. URIs are the most com-
mon cause of human disease and are ogen a cause of missed 
work or school, as well as visits to primary care pediatricians. 
Young children are at highest risk for frequent URI due to their 
lack of immunity from previous infection and close contact 
with others who frequently shed virus.

The viruses most commonly associated with colds are 
rhinoviruses. Other viruses that cause URIs include respi-
ratory syncytial virus (RSV), human metapneumovirus, 
coronaviruses, coxsackieviruses, influenza, parainfluenza, 
and adenoviruses. Viral infection of nasal epithelium 
causes an acute inflammatory response with mucosal infil-
tration by inflammatory cells and release of cytokines. The 
host inflammatory response is partly responsible for many 
of the symptoms.

EPIDEMIOLOGY
URIs occur throughout the year with peak incidence from fall 
through late spring, rekecting the seasonal prevalence of viral 
pathogens and conhned habitation during colder months. 
Young children have an average of seven to eight viral infec-
tions each year. je number decreases with age, to two to three 
colds each year by adulthood. Children in out-of-home day 
care during the hrst year of life have 50% more URIs than chil-
dren cared for at home only. With preschool attendance, it is 
not unusual for children to experience one infection/month of 
the respiratory virus season. jis diierence diminishes during 
subsequent years in day care.

CLINICAL MANIFESTATIONS
URI symptoms typically develop 1–3 days after viral 
infection and include nasal congestion, rhinorrhea, sore 
or scratchy throat, and occasional nonproductive cough. 
Fever, although uncommon in adults, may occur in infants 
and young children. Symptoms usually persist for approxi-
mately 5–7 days, although it can be longer in preschool-aged 
children. Constitutional symptoms such as fever, myalgia, 
and headaches generally are present only early in the ill-
ness. Respiratory symptoms tend to persist for the duration 
of the illness. There is often a change in the color or con-
sistency of nasal secretions, which is not necessarily indica-
tive of sinusitis or bacterial superinfection. Examination of 
the nasal mucosa may reveal swollen, erythematous nasal 
turbinates.
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LABORATORY AND IMAGING STUDIES
Laboratory studies ogen are not helpful. A nasopharyngeal 
swab for respiratory virus polymerase chain reaction (PCR) 
is ogen obtained in the inpatient setting in immunocompro-
mised patients or for infection prevention reasons. Skin test-
ing, specihc immunoglobulin E (IgE) testing, or a nasal smear 
for eosinophils are not routinely performed but may be useful 
in the evaluation for allergic rhinitis (see Chapter 79).

DIFFERENTIAL DIAGNOSIS
je diierential diagnosis of URI includes allergic rhinitis, 
foreign body (especially with unilateral nasal discharge), 
sinusitis, pertussis, and pharyngitis. Allergic rhinitis is char-
acterized by absence of fever; eosinophils in the nasal dis-
charge; and other manifestations, such as allergic shiners, 
nasal polyps, a transverse crease on the nasal bridge, and 
pale, edematous, nasal turbinate mucosa. Other rare causes 
of chronic rhinorrhea are choanal atresia or stenosis, cere-
brospinal kuid hstula, diphtheria, tumor, congenital syphilis 
(with snuUes), nasopharyngeal malignancy, and granuloma-
tosis with polyangiitis.

TREATMENT
jere is no specihc therapy for URIs. Antibacterial therapy 
is not benehcial and instead may cause harm. Management 
consists of symptomatic therapies. Antihistamines and 
decongestants are not recommended for children younger 
than 6 years of age because of adverse eiects and lack of ben-
ehts. Similarly, cough suppressants and expectorants have 
not been shown to be benehcial. Vitamin C and inhalation 
of warm, humidihed air are no more eiective than placebo. 
je beneht of zinc lozenges or sprays has been inconsistent 
in children.

COMPLICATIONS AND PROGNOSIS
Otitis media is the most common complication and occurs 
in about 5% of children with a URI (see Chapter 105). Other 
complications include bacterial sinusitis, which should be 
considered if rhinorrhea or daytime cough persists without 
improvement for at least 10–14 days or if severe signs of sinus 
involvement develop, such as high fever for more than 3 days, 
facial pain, or facial swelling (see Chapter 104). Viral infec-
tions may lead to exacerbation of asthma and may result in 
inappropriate antibiotic treatment. In immunocompromised 
patients viral URIs can progress to lower respiratory tract 
infections and cause more severe disease.

PREVENTION
jere are no proven methods for prevention of colds other 
than good handwashing and avoiding contact with infected 
persons. No signihcant eiect of vitamin C or Echinacea for 
prevention of URIs has been conhrmed.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 103
Pharyngitis

ETIOLOGY
Many infectious agents can cause pharyngitis (Table 103.1), 
viruses being the most common. Group A streptococcus 
(Streptococcus pyogenes) is the most common important 
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TABLE 103.1 Major Microbial Causes of Acute Pharyngitis

AGENT
SYNDROME OR 
DISEASE

ESTIMATED 
PROPORTION 
OF ALL 
PHARYNGITIS (%)

BACTERIAL

Group A 
streptococcus 
(Streptococcus 
pyogenes)

Pharyngitis, tonsillitis, 
scarlet fever

15–30

Group C and G 
streptococcus

Pharyngitis, tonsillitis 1–5

Arcanobacterium 
haemolyticum

Pharyngitis (scarlet 
fever–like syndrome)

0.5–3

Fusobacterium 
necrophorum

Lemierre syndrome Unknown

Mycoplasma 
pneumoniae

Pharyngitis, 
pneumonia

Unknown

Other (e.g., 
Neisseria 
gonorrhoeae, 
Corynebacterium 
diphtheriae, 
Francisella 
tularensis)

Pharyngitis, laryngitis, 
tularemia

<5

VIRAL

Rhinoviruses (>100 
types)

URI 20

Coronaviruses (>4 
types, including 
COVID-19)

URI, acute respiratory 
distress

>5

Adenoviruses 
(types 3, 4, 7, 14, 
21)

Pharyngoconjunctival 
fever, acute 
respiratory disease

5

Herpes simplex 
viruses (types 1 
and 2)

Gingivitis, stomatitis, 
pharyngitis

4

Parainfluenza 
viruses (types 1–4)

URI, croup 2

Influenza viruses 
(types A and B)

Influenza 2

Epstein-Barr virus Mononucleosis Unknown

Cytomegalovirus Mononucleosis Unknown

Coxsackie virus Herpangina, hand, 
foot and mouth 
disease

Unknown

Unknown 40

URI, Upper respiratory tract infection.
Modified from Hayden GF, Hendley JO, Gwaltney JM Jr. Management of the 
ambulatory patient with a sore throat. Curr Clin Top Infect Dis. 1988;9:62–75.
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circumoral pallor, strawberry tongue, and a hne diiuse ery-
thematous macular-papular rash. je tongue initially has a 
white coating, but red and edematous lingual papillae later 
project through this coating, producing a white strawberry 
tongue. When the white coating peels oi, the resulting red 
strawberry tongue is beefy red with prominent papillae. 
Patients infected with A. haemolyticum may present with sim-
ilar hndings.

Gingivostomatitis is characteristic of HSV type 1.  
Herpangina is an enteroviral infection with sudden onset of 
high fever, vomiting, headache, malaise, myalgia, poor intake, 
drooling, sore throat, and dysphagia. je oral lesions of herpan-
gina may be nonspecihc, but classically there are one or more 
small, tender, papular, or pinpoint vesicular lesions on an ery-
thematous base scattered over the sog palate, uvula, and tongue. 
jese vesicles enlarge from 1–4 mm over 3–4 days, rupture, and 
produce small, punched-out ulcers that persist for several days. 
Similar lesions may be seen in hand-foot-and-mouth disease 
caused by coxsackieviruses.

LABORATORY EVALUATION
je principal challenge is to distinguish pharyngitis caused 
by group A streptococcus from pharyngitis caused by viral 
organisms. A rapid streptococcal antigen test, a throat culture, 
or both should be performed to improve diagnostic precision 
and to identify children most likely to beneht from antibiotic 
therapy. Antigen-based rapid diagnostic tests for streptococcal 
pharyngitis have excellent specihcity of 95–99%. However, the 
sensitivity of these rapid tests varies, and negative rapid tests 
should be conhrmed by a throat culture or polymerase chain 
reaction (PCR) as these are the dehnitive diagnostic tests to 
establish the presence of streptococcal pharyngitis. However, 
as many as 20% of positive cultures in children represent 
chronic streptococcal carriage and not acute pharyngitis.

je predictive values of white blood cell count, erythrocyte 
sedimentation rate, and C-reactive protein are not sufcient 
to distinguish streptococcal from nonstreptococcal pharyngi-
tis, and these tests are not routinely recommended. je white 
blood cell count in patients with infectious mononucleosis 
usually shows a predominance of atypical lymphocytes.

DIFFERENTIAL DIAGNOSIS
je diierential diagnosis of infectious pharyngitis includes 
other local infections of the oral cavity, retropharyngeal 
abscesses (S. aureus, streptococci, anaerobes), diphthe-
ria (if unimmunized), peritonsillar abscesses (streptococci, 
anaerobes, or, rarely, S. aureus), and epiglottitis. In addition, 
neutropenic mucositis (leukemia, aplastic anemia), thrush 
(candidiasis secondary to T-cell immune dehciency), auto-
immune ulceration (systemic lupus erythematosus, Behçet 
disease), and Kawasaki disease may cause pharyngitis. 
Pharyngitis can be a feature of the acute retrovirus syndrome 
associated with primary HIV infection (see Chapter 125).

Vincent angina or trench mouth refers to a virulent form 
of anaerobic gingivitis and pharyngitis; gray pseudomem-
branes are found on the tonsils. Lemierre syndrome is acute 
pharyngitis complicated by suppurative thrombophlebitis 
of the internal jugular vein and septic pulmonary emboli. It 
primarily occurs in adolescents and is caused by Fusobacter-
ium necrophorum (obligate anaerobic gram-negative bacilli). 

bacterial cause of pharyngitis. Other bacterial organisms less 
ogen associated with pharyngitis include groups C and G strep-
tococci (also β-hemolytic) and rarely Arcanobacterium hae-
molyticum (β-hemolytic, gram-positive rod) and Francisella 
tularensis (gram-negative coccobacillus and cause of tula-
remia). Chlamydophila pneumonia is associated with lower 
respiratory disease but can also cause sore throat. Mycoplasma 
pneumoniae is associated with atypical pneumonia and may 
cause mild pharyngitis without distinguishing clinical man-
ifestations. Neisseria gonorrhoeae should be considered in a 
sexually active adolescent or adult with pharyngitis. Other 
bacteria, including Staphylococcus aureus, Haemophilus inRu-
enzae, and S. pneumoniae, are cultured frequently from the 
throats of children, but their role in causing pharyngitis is 
unclear.

Many viruses cause acute pharyngitis. Some viruses, such 
as adenoviruses, are more likely than others to cause pharyn-
gitis as a prominent symptom, whereas other viruses, such as 
rhinoviruses, are more likely to cause pharyngitis as a minor 
part of an illness that primarily features other symptoms, such 
as rhinorrhea or cough. Epstein-Barr virus (EBV), enterovi-
ruses (herpangina), herpes simplex virus (HSV), and primary 
HIV infection can also produce pharyngitis.

EPIDEMIOLOGY
Sore throat is the primary symptom in approximately one 
third of upper respiratory tract illnesses. Streptococcal phar-
yngitis is relatively uncommon before 2–3 years of age, but 
the incidence increases in young school-age children and then 
declines in late adolescence and adulthood. Streptococcal 
pharyngitis occurs throughout the year in temperate climates. 
je illness ogen spreads to siblings and classmates. Viral 
infections generally spread via close contact with an infected 
person and peak during winter and spring. EBV or cytomeg-
alovirus-related mononucleosis (see Chapter 99) can feature 
pharyngitis as a prominent symptom and is most common in 
adolescents and young adults.

CLINICAL MANIFESTATIONS
Pharyngeal inkammation causes cough, sore throat, dyspha-
gia, and fever. If involvement of the tonsils is prominent, the 
term tonsillitis or tonsillopharyngitis is ogen used.

je onset of streptococcal pharyngitis is ogen rapid and 
associated with prominent sore throat and moderate to high 
fever. Headache, nausea, vomiting, and abdominal pain are 
frequent. In a typical, korid case, the pharynx is distinctly 
red. je tonsils are enlarged and may be covered with a yel-
low, blood-tinged exudate. jere may be petechiae on the sog 
palate and posterior pharynx, and the uvula may be red, stip-
pled, and swollen. Anterior cervical lymph nodes are enlarged 
and tender to touch. However, some children present with 
only mild pharyngeal erythema without tonsillar exudate or 
cervical lymphadenitis. Compared with classic streptococcal 
pharyngitis, the onset of viral pharyngitis is typically more 
gradual, and symptoms more ogen include rhinorrhea, cough, 
and diarrhea. Conjunctivitis, coryza, or oral ulcerations also 
suggest a viral etiology. je diagnosis of streptococcal phar-
yngitis cannot be made on clinical features alone.

In addition to sore throat and fever, some patients with 
streptococcal pharyngitis exhibit the stigmata of scarlet fever: 
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Ludwig angina is a mixed anaerobic bacterial cellulitis of the 
submandibular and sublingual regions. It is typically due to 
spreading from an abscess of the second or third mandibu-
lar molar. It also has been associated with tongue piercing. A 
propensity for rapid spread, glottic and lingual swelling, and 
consequent airway obstruction makes prompt intervention 
imperative.

A syndrome of periodic fever, aphthous stomatitis, phar-
yngitis, and cervical adenitis (PFAPA) is a rare cause of 
recurrent fever in children. je fevers begin at a young age 
(usually <5 years). Episodes last approximately 5 days, with a 
mean of 28 days between episodes. Episodes are shorter with 
oral prednisone and do not respond to nonsteroidal antiin-
kammatory drugs or antibiotics. Long-term sequelae do not 
develop.

TREATMENT
Even if untreated, most episodes of streptococcal pharyngi-
tis resolve uneventfully over a few days. Early antimicrobial 
therapy accelerates clinical recovery by 24–48 hours. je 
major beneht of antimicrobial therapy is the prevention of 
acute rheumatic fever (see Chapter 146). Because the latent 
(incubation) period of acute rheumatic fever is relatively 
long (1–3 weeks), treatment instituted within 9 days of ill-
ness onset is virtually 100% successful in preventing rheu-
matic fever. Treatment begun ager this period, although less 
than 100% successful, has some preventive value. jerefore 
anti biotic therapy should be started promptly in children 
with a positive rapid antigen test, throat culture, or PCR for 
group A streptococcus or a diagnosis of scarlet fever. In addi-
tion, a child who has symptomatic pharyngitis and a history 
of rheumatic fever, or a recent family history of rheumatic 
fever, or whose sibling has documented streptococcal infec-
tion should be treated.

A variety of antimicrobial agents can be used to treat 
streptococcal pharyngitis (Table 103.2). Penicillin or amox-
icillin remain hrst-line therapy. Ten days of treatment is 

recommended to prevent rheumatic fever. Intramuscular 
penicillin G can be used for children who cannot tolerate oral 
therapy. Cephalosporins have superior pharyngeal bacterial 
eradication rates compared to penicillin; however, they are 
only recommended as an alternative option. Five days of azi-
thromycin is also an alternate treatment option for group A 
streptococcal pharyngitis, although rates of resistance to azi-
thromycin are higher than those to penicillins. Test of cure for 
patients who respond clinically to treatment is not required. 
Children with recurrent episodes of group A streptococcal 
pharyngitis pose a problem, but true treatment failure is rare. 
Recurrent infection may represent nonadherence, chronic 
streptococcal carriage in the setting of a viral pharyngitis, or 
reinfection. A second course of treatment can be adminis-
tered. Amoxicillin-clavulanate or clindamycin can be eiective 
for eliminating streptococcal carriage.

Specihc antiviral therapy is unavailable for most cases of 
viral pharyngitis. Patients with primary herpetic gingivosto-
matitis beneht from early treatment with oral acyclovir.

COMPLICATIONS AND PROGNOSIS
Pharyngitis caused by streptococci or respiratory viruses usu-
ally resolves completely. je complications of group A strep-
tococcal pharyngitis include local suppurative complications, 
such as parapharyngeal abscess and other infections of the 
deep fascial spaces of the neck, and nonsuppurative complica-
tions, such as acute rheumatic fever and acute postinfectious 
glomerulonephritis. Viral upper respiratory tract infections, 
including infections caused by inkuenza A, adenoviruses, 
parainkuenza type 3, and rhinoviruses, may predispose the 
patient to bacterial middle ear infections.

PREVENTION
Antimicrobial prophylaxis with daily oral penicillin V pre-
vents recurrent streptococcal infections and is recommended 
following an episode of acute rheumatic fever to prevent 
recurrences.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 104
Sinusitis

ETIOLOGY
Sinusitis is a suppurative infection of the paranasal sinuses and 
most commonly occurs as a complication of an upper respi-
ratory tract infection (URI). Only the maxillary and ethmoid 
sinuses are present at birth, whereas the sphenoid sinuses are 
present by 5 years of age. Frontal sinuses begin to develop at 
7 years of age and are not completely developed until adoles-
cence. je ostia draining the sinuses are narrow (1–3 mm) and 
drain into the middle meatus in the ostiomeatal complex. je 
mucociliary system maintains the sinuses as normally sterile. 

TABLE 103.2  Antimicrobial Treatment of Group A 
Streptococcal Pharyngitis

Oral penicillin V (2–3 times daily for 10 days) 250–500 mg/dose × 
10 days

Intramuscular benzathine penicillin G–for children ≤27 kg: 
600,000 U; for larger children and adults: 1.2 million U, given as a 
single dose

Oral amoxicillin as a single daily dose (50 mg/kg; maximum, 
1000–1200 mg) × 10 days

For persons allergic to penicillin:

Cephalexin 25 mg/kg/dose BID, maximum dose 500 mg/dose × 
10 days

Clindamycin 6–7 mg/kg/dose TID, maximum dose 300 mg/dose × 
10 days

For persons allergic to β-lactams:

Azithromycin, children: 12 mg/kg (maximum: 500 mg/dose) on day 
1 followed by 6 mg/kg/dose (maximum: 250 mg/dose) OD on days 
2 through 5

BID, Twice daily; OD, once daily; TID, three times daily.
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Indwelling nasogastric and nasotracheal tubes predispose to 
nosocomial sinusitis.

Obstruction to mucociliary kow, such as mucosal edema 
resulting from a URI, impedes sinus drainage and predis-
poses to bacterial proliferation. je bacterial causes of most 
cases of acute sinusitis are Streptococcus pneumoniae, non-
typable Haemophilus inRuenzae, and Moraxella catarrhalis. 
Staphylococcus aureus and anaerobes emerge as important 
pathogens in subacute and chronic sinusitis. Fungal sinusitis 
can occur in immunocompromised patients, especially those 
with prolonged and/or profound neutropenia.

EPIDEMIOLOGY
je true incidence of sinusitis is unknown. In addition to 
predisposing URI, other risk factors include allergic rhinitis, 
cystic hbrosis, immunodehciency, HIV infection, nasogastric 
or nasotracheal intubation, primary ciliary dyskinesia, nasal 
polyps, and nasal foreign body.

CLINICAL MANIFESTATIONS
je most common presentation of acute bacterial sinus-
itis is persistent rhinorrhea, nasal congestion, and cough, 
especially at night. Symptoms should be persistent and not 
improving for more than 10 days to distinguish sinusitis from 
a URI. Less common symptoms include halitosis, headache, 
and facial swelling and tenderness. Alternate presentations 
of acute bacterial sinusitis include high fever and purulent 
nasal discharge for at least 3 days or a biphasic illness where 
a patient has typical URI symptoms for up to a week but then 
worsens with increasing respiratory symptoms and new or 
recurrent fever.

Chronic sinusitis includes upper respiratory symptoms for 
more than 30 days, ogen accompanied by sore throat and/or 
headache. Fever is rare.

LABORATORY AND IMAGING STUDIES
Culture of the nasal mucosa is not useful. Sinus aspirate cul-
ture is the most accurate method of determining etiology but 
is not practical or necessary in immunocompetent patients.

Routine imaging is not recommended in uncomplicated 
infections. Plain x-ray, computed tomography (CT), and mag-
netic resonance imaging (MRI) may reveal sinus clouding, 
mucosal thickening, or air-kuid levels in the sinuses. However, 
abnormal radiographic hndings do not diierentiate infection 
from allergic disease and ogen show abnormalities in the 
sinuses of children with a simple viral URI. Conversely, nor-
mal imaging can have a high negative predictive value for bac-
terial sinusitis. Bony erosion may be seen on imaging studies 
in immunocompromised hosts.

TREATMENT
Amoxicillin for 10–14 days can be used as hrst-line therapy 
of uncomplicated sinusitis in children. Broadening therapy 
to amoxicillin-clavulanate is appropriate if there is no clini-
cal response to amoxicillin within 2–3 days, if risk factors for 
resistant organisms are present (antibiotic treatment in the 
preceding 1–3 months, daycare attendance), if there is chronic 
sinusitis, or if any amount of eye swelling is present.

COMPLICATIONS AND PROGNOSIS
Complications of bacterial sinusitis include orbital cellulitis, epi-
dural or subdural empyema, brain abscess, dural sinus throm-
bosis, osteomyelitis of the frontal sinus (Pott puTy tumor), and 
meningitis. jese all should be managed with sinus drainage 
and broad-spectrum parenteral antibiotics. Sinusitis also may 
exacerbate bronchoconstriction in patients with asthma.

Orbital (postseptal) cellulitis is a serious complication of 
sinusitis that follows bacterial spread into the orbit through 
the wall of the infected sinus. It typically begins as ethmoid 
sinusitis and spreads through the lamina papyracea, a thin, 
bony plate that separates the medial orbit and the ethmoid 
sinus. Orbital involvement can lead to subperiosteal abscess, 
cavernous sinus thrombosis, and vision loss. Clinical manifes-
tations of orbital cellulitis include a swollen edematous eye, 
eye pain, proptosis, chemosis, and limitations and pain with 
extraocular muscle motion, diplopia, and reduced visual acu-
ity. Infection of the orbit must be diierentiated from that of 
the preseptal (anterior to the palpebral fascia) or periorbital 
space. Preseptal (periorbital) cellulitis is common in young 
children; these patients do not have proptosis or ophthal-
moplegia. Preseptal cellulitis may be associated with a skin 
lesion or trauma and usually is caused by S. aureus or group 
A streptococcus.

je diagnosis of orbital cellulitis is conhrmed by a CT scan 
of the orbit, which helps determine the extent of orbital infec-
tion and the need for surgical drainage. jerapy for orbital cel-
lulitis involves broad-spectrum parenteral antibiotics, such as 
vancomycin or clindamycin with cegriaxone. Preseptal cellu-
litis may be treated with oral antibiotics in children with mild 
disease.

PREVENTION
je best means of prevention is good handwashing to mini-
mize acquisition of URIs and management of allergic rhinitis.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 105
Otitis Media

ETIOLOGY

Otitis media (OM) is a suppurative infection of the middle 
ear cavity. Bacteria gain access to the middle ear when the nor-
mal patency of the eustachian tube is blocked by upper airway 
infection or hypertrophied adenoids. Air trapped in the mid-
dle ear is resorbed, creating negative pressure in this cavity and 
facilitating rekux of nasopharyngeal bacteria.

Bacteria are the most common pathogens in OM, most fre-
quently as a co-infection with viruses. Viruses can be the sole 
pathogen in OM, but this is less common (<20%). je com-
mon bacterial pathogens are Streptococcus pneumoniae, non-
typable Haemophilus inRuenzae, Moraxella catarrhalis, and, 
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less frequently, group A streptococcus. S. pneumoniae that is 
relatively resistant to penicillin (minimal inhibitory concen-
tration 2–8 µg/mL) or highly resistant to penicillin (minimal 
inhibitory concentration ≥8 µg/mL) is isolated with increasing 
frequency from young children, particularly those who attend 
day care or have recently received antibiotics.

EPIDEMIOLOGY
Diseases of the middle ear account for approximately one third 
of ofce visits to pediatricians. je peak incidence of acute oti-
tis media (AOM) is between 6 and 15 months of life. By the 
third birthday, 80% of children will have experienced at least 
one episode of symptomatic or asymptomatic OM. OM is more 
common in younger children, children exposed to young chil-
dren, and those with a positive family history. In most of the 
United States, OM is a seasonal disease with a distinct peak in 
late winter/early spring, which corresponds to the rhinovirus, 
respiratory syncytial virus, and inkuenza seasons.

Approximately 10% of children in the general popula-
tion have recurrent OM, as dehned by the presence of three 
or more AOM episodes in the preceding 6 months or four 
or more episodes in the preceding 12 months. Craniofacial 
anomalies (cleg palate) and immunodehciencies ogen are 
associated with recurrent OM, although most children with 
recurrent AOM are otherwise healthy.

CLINICAL MANIFESTATIONS
In infants, the most frequent symptoms of AOM are nonspe-
cihc and include fever, irritability, and poor feeding. In older 
children and adolescents, AOM usually is associated with 
fever and otalgia (acute ear pain). AOM also may present 
with otorrhea (ear drainage) ager spontaneous rupture of the 
tympanic membrane. Signs of a common cold, which predis-
poses to AOM, are ogen present (see Chapter 102). A bulging 
tympanic membrane, air kuid level, or visualization of puru-
lent material by otoscopy are reliable signs of infection (Table 
105.1).

Examination of the ears is essential for diagnosis and should 
be part of the physical examination of any child with fever. je 
hallmark of OM is the presence of eiusion in the middle ear 

TABLE 105.1 Definition of Acute Otitis Media

A diagnosis of acute otitis media (AOM) requires:

History of acute onset of signs and symptoms

Presence of middle ear effusion

Signs and symptoms of middle ear inflammation

The definition of AOM includes all of the following:

Recent, usually abrupt, onset of signs and symptoms of middle 
ear inflammation and middle ear effusion

The presence of middle ear effusion that is indicated by any of 
the following:

Bulging of the tympanic membrane (TM)

Limited or absent mobility of the TM

Air-fluid level behind the TM

Abnormal TM color (white, yellow, amber)

Otorrhea

Signs or symptoms of middle ear inflammation as indicated by 
either:

Distinct erythema of the TM

Distinct otalgia (discomfort clearly referable to the ear that results 
in interference with or precludes normal activity or sleep)

cavity (see Table 105.1). je presence of an eiusion does not 
conhrm the presence of a bacterial OM, but it does dehne the 
need for appropriate diagnosis and therapy.

Pneumatic otoscopy, using an attachment to an oto-
scope, allows evaluation of ventilation of the middle ear and 
is a standard for clinical diagnosis. je tympanic membrane 
of the normal, air-hlled middle ear has much greater com-
pliance than if the middle ear is kuid hlled. With AOM, the 
tympanic membrane is ogen characterized by hyperemia, 
or red color rather than the normal pearly gray color, but 
may appear pink, white, or yellow depending on the degree 
of bulging (Fig. 105.1). je light rekex is lost, and the mid-
dle ear structures are obscured and difcult to distinguish. 

 

A B C

FIGURE 105.1 Acute otitis media. (A) This is the classic picture—an erythematous, opaque, bulging tympanic membrane. The light reflex
is reduced, and the landmarks are partially obscured. Mobility is markedly reduced. (B) In this acutely febrile child who complained of otalgia,
the presence of both air and fluid formed bubbles separated by grayish-yellow menisci. Even though the drum was not injected, this finding,
combined with fever and otalgia, is consistent with acute infection. (C) In this child, the tympanic membrane was injected at the periphery, and a
yellow purulent effusion caused the inferior portion to bulge outward. Mobility was markedly reduced. (From Yellon RF, Chi DH. Otolaryngology.
In: Zitelli BJ, McIntire SC, Nowalk AJ, eds. Atlas of Pediatric Physical Diagnosis. 7th ed. Philadelphia: Saunders; 2018:868-915 [fig. 24.24].)
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jere should be poor or absent mobility to negative and pos-
itive pressure; this is a necessary hnding for the diagnosis of 
OM. A hole in the tympanic membrane or purulent drainage 
conhrms perforation. Occasionally, bullae are present on the 
lateral aspect of the tympanic membrane, which characteris-
tically are associated with severe ear pain.

LABORATORY AND IMAGING STUDIES
Routine laboratory studies are not useful in the evaluation 
of OM. Tympanometry provides objective acoustic mea-
surements of the tympanic membrane–middle ear system by 
rekection or absorption of sound energy from the external ear 
duct as pressure in the duct is varied. Measurements of the 
resulting tympanogram correlate well with the presence or 
absence of middle ear eiusion.

Instruments using acoustic reVectometry are available for 
ofce use. Use of rekectometry as a screening test for AOM 
should be followed by examination with pneumatic otoscopy 
when abnormal rekectometry is identihed.

Bacteria recovered from the nasopharynx do not correlate 
with bacteria isolated by tympanocentesis. Tympanocentesis 
and middle ear exudate culture are not always necessary, but 
they are required for accurate identihcation of bacterial patho-
gens and may be useful in neonates, immunocompromised 
patients, and patients not responding to therapy.

DIFFERENTIAL DIAGNOSIS
je major difculty is diierentiation of AOM from OM with 
eTusion (OME), which also is referred to as chronic OM. 
AOM is accompanied by signs of acute illness, such as fever, 
pain, and upper respiratory tract inkammation. OME is the 
presence of eiusion without any of the other signs and symp-
toms. OME may occur either as the sequela of AOM or eusta-
chian tube dysfunction secondary to an upper respiratory 
tract infection. It may also predispose to the development of 
AOM. Because OME is not an acute infectious process, it is 
important to be able to diierentiate between OME and AOM 
accurately to prevent overprescribing of antibiotics.

TREATMENT
Recommendations for treatment are based on age, certainty 
of diagnosis, and severity of illness (Table 105.2). je recom-
mended hrst-line therapy for most children meeting criteria 

TABLE 105.2 Recommendations for Initial Management of Confirmed Acute Otitis Media*

AGE
AOM WITH 
OTORRHEA

AOM WITH SEVERE 
SYMPTOMS†

BILATERAL AOM WITHOUT 
OTORRHEA

UNILATERAL AOM WITHOUT 
OTORRHEA

6 mo to 2  yr Antibiotics Antibiotics Antibiotics Antibiotics or additional 
observation‡

≥2  yr Antibiotics Antibiotics Antibiotics or additional 
observation

Antibiotics or additional 
observation

*Applies only to children with well-documented AOM with high certainty of diagnosis.
†A toxic-appearing child, persistent otalgia for >48 hr, temperature ≥39°C (102.2 °F) in the past 48 hr, or if there is uncertain follow-up.
‡Requires shared decision making with parents and close follow-up within 48–72 hr.

for antibiotic therapy is amoxicillin (80–90 mg/kg/day in two 
divided doses). Some children with mild illness or uncertain 
diagnosis may be observed if appropriate follow-up within 
48–72 hours can be arranged with initiation of antibiotic 
therapy if symptoms do not self-resolve (see Table 105.2). 
je failure of initial therapy with amoxicillin at 3 days sug-
gests infection with β-lactamase-producing H. inRuenza,  
M. catarrhalis, or resistant S. pneumoniae. Recommended next-
step treatments include high-dose amoxicillin-clavulanate 
(amoxicillin 80–90 mg/kg/day), cefdinir, or cegriaxone (50 mg/kg  
intramuscularly in daily doses for 3 days). Intramuscular 
cegriaxone is especially appropriate for children with vom-
iting that precludes oral treatment. Tympanocentesis may be 
required for patients who are difcult to treat or who do not 
respond to therapy. Acetaminophen and ibuprofen are recom-
mended for fever or pain. Decongestants or antihistamines are 
not eiective.

COMPLICATIONS AND PROGNOSIS
je complications of OM are tympanic membrane perfora-
tion, chronic eiusion, chronic otorrhea, hearing loss, cho-
lesteatoma (masslike keratinized epithelial growth), facial 
palsy, petrositis, intracranial extension (brain abscess, sub-
dural empyema, or venous thrombosis), and mastoiditis. 
Acute mastoiditis is a suppurative complication of OM with 
inkammation and potential destruction of the mastoid air 
spaces. je disease progresses from a periostitis to an osteitis 
with mastoid abscess formation. Posterior auricular tender-
ness, swelling, and erythema, in addition to the signs of OM, 
are present. je pinna is displaced downward and outward. 
Computed tomography scan of the mastoid reveals clouding of 
the air cells, demineralization, or bone destruction. Treatment 
includes systemic antibiotics and drainage if the disease has 
progressed to abscess formation.

OME is the most frequent sequela of AOM and occurs most 
frequently in the hrst 2 years of life (up to 30–50% of children 
with AOM). Persistent middle ear eTusion may last for many 
weeks or months in some children but usually resolves by 3 
months following infection. Evaluating young children for this 
condition is an important part of all well-child examinations 
because, although not an infectious process, it is associated 
with hearing loss.

Conductive hearing loss should be assumed to be present 
with persistent middle ear eiusion; the loss is mild to moderate 
and ogen is transient or kuctuating. In children at developmental 

Reproduced with permission from Lieberthal AS, Carroll AE, Chonmaitree T, et al. American Academy of Pediatrics clinical practice guideline: the diagnosis and 
management of acute otitis media. Pediatrics. 2013;131:e964–e999. Copyright 2013 by the AAP.
AOM, Acute otitis media.
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risk or with frequent episodes of recurrent AOM, 3 months of 
persistent eiusion with signihcant bilateral hearing loss is a 
reasonable indicator of need for intervention with insertion of 
pressure equalization tubes (tympanostomy tubes).

PREVENTION
Parents should be encouraged to continue exclusive breast- 
feeding as long as possible and should be cautioned about the 
risks of bottle-propping and of children taking a bottle to bed. 
je home should be a smoke-free environment, and paciher 
use should be limited.

je conjugate S. pneumoniae vaccine reduces pneumococ-
cal OM caused by vaccine serotypes by 50%, all pneumococ-
cal OM by 33%, and all OM by 6–10%. Annual immunization 
against inkuenza virus may be helpful in high-risk children.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 106
Otitis Externa

ETIOLOGY
Otitis externa, also known as swimmer’s ear, is dehned by 
inkammation and exudate in the external auditory canal in the 
absence of other disorders, such as otitis media or mastoid-
itis. je most common bacterial pathogens are Pseudomonas 
aeruginosa, especially in association with swimming in pools 
or lakes, and Staphylococcus aureus. Otitis externa develops 
in approximately 20% of children with tympanostomy tubes, 
associated with S. aureus, Streptococcus pneumoniae, Moraxella 
catarrhalis, Proteus, Klebsiella, and, occasionally, anaerobes. 
Coagulase-negative staphylococci and Corynebacterium are 
isolated frequently from cultures of the external canal but rep-
resent normal kora. Malignant otitis externa is caused by P. 
aeruginosa in immunocompromised persons and adults with 
diabetes.

EPIDEMIOLOGY
Otitis externa cases peak in summer, in contrast to otitis 
media, which occurs primarily in colder seasons in association 
with viral upper respiratory tract infections. Cleaning of the 
auditory canal, swimming, and, in particular, diving disrupt 
the integrity of the cutaneous lining of the ear canal and local 
defenses, such as cerumen, predisposing to otitis externa.

CLINICAL MANIFESTATIONS
Pain, tenderness, and aural discharge are the characteris-
tic clinical hndings of otitis externa. Fever is notably absent. 
Hearing is typically normal, but conductive hearing loss may 
be present if edema of the canal is severe. Tenderness with 
movement of the pinna, especially the tragus, and with chew-
ing is particularly characteristic, which are symptoms notably 

absent in otitis media. Inspection usually reveals that the lining 
of the auditory canal is inkamed with mild to severe erythema 
and edema. Scant to copious discharge from the auditory canal 
may obscure the tympanic membrane. je most common 
symptoms of malignant otitis externa are similar, but facial 
nerve palsy, vertigo, and/or sensorineural hearing loss may  
also occur. je most common physical hndings are swelling 
and granulation tissue in the canal, usually with a discharge 
from the external auditory canal.

LABORATORY AND IMAGING STUDIES
je diagnosis of uncomplicated otitis externa usually is 
established solely on the basis of the clinical symptoms and 
physical examination hndings without the need for addi-
tional laboratory or microbiologic evaluation. Cultures are 
required to identify the etiologic agent and the antimicrobial 
susceptibility.

DIFFERENTIAL DIAGNOSIS
Otitis media with tympanic perforation and discharge into 
the auditory canal may be confused with otitis externa. Pain 
on movement of the pinnae or tragus, typical of otitis externa, 
is absent. Local and systemic signs of mastoiditis (Chapter 
105) indicate a process more extensive than otitis externa. 
Malignancies or cholesteatoma presenting in the auditory 
canal are rare in children but may present with discharge, 
unusual pain, or hearing loss.

TREATMENT
Topical antimicrobial/corticosteroid otic preparations (such 
as ofloxacin, ciprofloxacin with hydrocortisone or dexa-
methasone, and polymyxin B-neosporin-hydrocortisone) 
are sufficient in most cases of otitis externa. These prepa-
rations are equally effective and are active against S. aureus 
and most gram-negative bacteria, including P. aeruginosa. 
Use of aminoglycosides such as neomycin should be avoided 
in cases of tympanic membrane rupture due to their oto-
toxicity. Tympanostomy tube otorrhea is best treated with 
quinolone otic drugs, which are considered less likely to be 
ototoxic.

Treatment with topical otic analgesics and cerumenolytics 
is usually unnecessary. It is important with any topical therapy 
to remove purulent discharge from the external auditory canal 
with a swab or with suction to permit instillation of the solu-
tion. Excess water should be removed ager bathing, and the ear  
canal dried using a hairdryer. je predisposing activity, such 
as swimming or diving, should be avoided until the inkamma-
tion has resolved.

Fungi such as Aspergillus, Candida, and dermatophytes are 
occasionally isolated from the external ear. It may be difcult 
to determine whether they represent normal kora or are the 
cause of inkammation. In most cases, local therapy and res-
toration of normal pH as recommended for bacterial otitis 
externa are sufcient.

Malignant otitis externa is treated by parenteral anti-
microbials with activity against P. aeruginosa, such as an 
extended-spectrum penicillin (piperacillin-tazobactam), a 
cephalosporin with activity against P. aeruginosa (cegazidime, 
cefepime), or a kuoroquinolone (ciprokoxacin).

�



CHAPTER 106 Otitis Externa 415

risk or with frequent episodes of recurrent AOM, 3 months of 
persistent eiusion with signihcant bilateral hearing loss is a 
reasonable indicator of need for intervention with insertion of 
pressure equalization tubes (tympanostomy tubes).

PREVENTION
Parents should be encouraged to continue exclusive breast- 
feeding as long as possible and should be cautioned about the 
risks of bottle-propping and of children taking a bottle to bed. 
je home should be a smoke-free environment, and paciher 
use should be limited.

je conjugate S. pneumoniae vaccine reduces pneumococ-
cal OM caused by vaccine serotypes by 50%, all pneumococ-
cal OM by 33%, and all OM by 6–10%. Annual immunization 
against inkuenza virus may be helpful in high-risk children.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 106
Otitis Externa

ETIOLOGY
Otitis externa, also known as swimmer’s ear, is dehned by 
inkammation and exudate in the external auditory canal in the 
absence of other disorders, such as otitis media or mastoid-
itis. je most common bacterial pathogens are Pseudomonas 
aeruginosa, especially in association with swimming in pools 
or lakes, and Staphylococcus aureus. Otitis externa develops 
in approximately 20% of children with tympanostomy tubes, 
associated with S. aureus, Streptococcus pneumoniae, Moraxella 
catarrhalis, Proteus, Klebsiella, and, occasionally, anaerobes. 
Coagulase-negative staphylococci and Corynebacterium are 
isolated frequently from cultures of the external canal but rep-
resent normal kora. Malignant otitis externa is caused by P. 
aeruginosa in immunocompromised persons and adults with 
diabetes.

EPIDEMIOLOGY
Otitis externa cases peak in summer, in contrast to otitis 
media, which occurs primarily in colder seasons in association 
with viral upper respiratory tract infections. Cleaning of the 
auditory canal, swimming, and, in particular, diving disrupt 
the integrity of the cutaneous lining of the ear canal and local 
defenses, such as cerumen, predisposing to otitis externa.

CLINICAL MANIFESTATIONS
Pain, tenderness, and aural discharge are the characteris-
tic clinical hndings of otitis externa. Fever is notably absent. 
Hearing is typically normal, but conductive hearing loss may 
be present if edema of the canal is severe. Tenderness with 
movement of the pinna, especially the tragus, and with chew-
ing is particularly characteristic, which are symptoms notably 

absent in otitis media. Inspection usually reveals that the lining 
of the auditory canal is inkamed with mild to severe erythema 
and edema. Scant to copious discharge from the auditory canal 
may obscure the tympanic membrane. je most common 
symptoms of malignant otitis externa are similar, but facial 
nerve palsy, vertigo, and/or sensorineural hearing loss may  
also occur. je most common physical hndings are swelling 
and granulation tissue in the canal, usually with a discharge 
from the external auditory canal.

LABORATORY AND IMAGING STUDIES
je diagnosis of uncomplicated otitis externa usually is 
established solely on the basis of the clinical symptoms and 
physical examination hndings without the need for addi-
tional laboratory or microbiologic evaluation. Cultures are 
required to identify the etiologic agent and the antimicrobial 
susceptibility.

DIFFERENTIAL DIAGNOSIS
Otitis media with tympanic perforation and discharge into 
the auditory canal may be confused with otitis externa. Pain 
on movement of the pinnae or tragus, typical of otitis externa, 
is absent. Local and systemic signs of mastoiditis (Chapter 
105) indicate a process more extensive than otitis externa. 
Malignancies or cholesteatoma presenting in the auditory 
canal are rare in children but may present with discharge, 
unusual pain, or hearing loss.

TREATMENT
Topical antimicrobial/corticosteroid otic preparations (such 
as ofloxacin, ciprofloxacin with hydrocortisone or dexa-
methasone, and polymyxin B-neosporin-hydrocortisone) 
are sufficient in most cases of otitis externa. These prepa-
rations are equally effective and are active against S. aureus 
and most gram-negative bacteria, including P. aeruginosa. 
Use of aminoglycosides such as neomycin should be avoided 
in cases of tympanic membrane rupture due to their oto-
toxicity. Tympanostomy tube otorrhea is best treated with 
quinolone otic drugs, which are considered less likely to be 
ototoxic.

Treatment with topical otic analgesics and cerumenolytics 
is usually unnecessary. It is important with any topical therapy 
to remove purulent discharge from the external auditory canal 
with a swab or with suction to permit instillation of the solu-
tion. Excess water should be removed ager bathing, and the ear  
canal dried using a hairdryer. je predisposing activity, such 
as swimming or diving, should be avoided until the inkamma-
tion has resolved.

Fungi such as Aspergillus, Candida, and dermatophytes are 
occasionally isolated from the external ear. It may be difcult 
to determine whether they represent normal kora or are the 
cause of inkammation. In most cases, local therapy and res-
toration of normal pH as recommended for bacterial otitis 
externa are sufcient.

Malignant otitis externa is treated by parenteral anti-
microbials with activity against P. aeruginosa, such as an 
extended-spectrum penicillin (piperacillin-tazobactam), a 
cephalosporin with activity against P. aeruginosa (cegazidime, 
cefepime), or a kuoroquinolone (ciprokoxacin).
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COMPLICATIONS AND PROGNOSIS
Acute otitis externa usually resolves promptly without com-
plications within 1–2 days of initiating treatment. Persistent 
pain, especially if severe or if accompanied by other symptoms 
(e.g., fever), should prompt re-evaluation for other conditions.

Complications of malignant otitis externa include inva-
sion of the bones at the base of the skull, which may cause 
cranial nerve palsies. A mortality of 15–20% occurs in adults 
with malignant otitis media. Relapses within the hrst year ager 
treatment are common.

PREVENTION
Overly vigorous cleaning of an asymptomatic auditory canal 
should be avoided. Drying the auditory canals with acetic 
acid (2%) or diluted isopropyl alcohol (rubbing alcohol) ager 
swimming may be used prophylactically to help prevent the 
maceration that facilitates bacterial invasion. jere is no role 
for prophylactic otic antibiotics.

PEARLS FOR PRACTITIONERS
See Infectious Diseases: Pearls for Practitioners at the end of this 
section.

CHAPTER 107
Croup (Laryngotracheobronchitis)

ETIOLOGY AND EPIDEMIOLOGY
Croup, or laryngotracheobronchitis, is the most common 
infection of the middle respiratory tract. je most common 
causes of croup are parainkuenza viruses (types 1, 2, and 3), 
respiratory syncytial virus (RSV), inkuenza, and adenovirus. 
Laryngotracheal airway inkammation disproportionately aiects 
children because a small decrease in diameter secondary to 
mucosal edema and inkammation exponentially increases air-
way resistance and the work of breathing. During inspiration, the 
walls of the subglottic space are drawn together, aggravating the 
obstruction and producing the stridor characteristic of croup. 
Croup is most common in children 6 months to 3 years of age, 
with a peak in fall and early winter. It typically follows a common 
cold. Symptomatic re-infection is common, yet re-infections are 
usually mild. In adolescents, it manifests as laryngitis.

CLINICAL MANIFESTATIONS
je manifestations of croup are a harsh cough described as 
barking or brassy, hoarseness, inspiratory stridor, low-grade 
fever, and respiratory distress. Stridor is a harsh, high-pitched 
respiratory sound produced by turbulent airkow. It is usually 
inspiratory, but it may be biphasic and is a sign of upper airway 
obstruction. Signs of upper airway obstruction, such as labored 
breathing, cyanosis, and marked suprasternal, intercostal, and 
subcostal retractions, may be evident on examination (see 
Chapter 135). Wheezing may be present if there is associated 
lower airway involvement. Symptoms of croup are characteristi-
cally worse at night and are exacerbated with crying or agitation.

LABORATORY AND IMAGING STUDIES
Croup is a clinical diagnosis and does not require routine 
radiology or laboratory studies. If obtained, anteroposterior 
radiographs of the neck ogen show the diagnostic subglottic 
narrowing of croup known as the steeple sign (Fig. 107.1). 
Leukocytosis is uncommon and suggests epiglottitis or bacte-
rial tracheitis. Many rapid tests (using polymerase chain reac-
tion [PCR]) are available for parainkuenza viruses, RSV, and 
other less common viral causes of croup, such as inkuenza and 
adenoviruses.

DIFFERENTIAL DIAGNOSIS
je infectious diierential diagnosis includes epiglottitis, bac-
terial tracheitis, and parapharyngeal abscess. Noninfectious 
causes of stridor include mechanical and anatomic causes 
(foreign body aspiration, laryngomalacia, subglottic stenosis, 
hemangioma, vascular ring, vocal cord paralysis). Stridor in 
infants younger than 4 months of age, positional stridor, or 
persistence of symptoms for longer than 1 week indicates an 
increased probability of another lesion and the need for imag-
ing and direct laryngoscopy (see Chapter 135).

Epiglottitis is a medical emergency because of the risk of 
sudden airway obstruction. Following the introduction of the 
Haemophilus inRuenzae type b vaccine, this illness is rare and 
usually caused by group A streptococcus or Staphylococcus 
aureus or H. inRuenzae type b in unimmunized patients. 
Patients typically prefer sitting, ogen with the head held for-
ward, the mouth open, and the jaw thrust forward (sniUng 
position), and they may appear distressed and toxic. Lateral 
radiograph reveals thickened and bulging epiglottis (thumb 
sign) and swelling of the aryepiglottic folds. je diagnosis is 
conhrmed by direct observation of the inkamed and swollen 
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