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Upper Respiratory Infections 

Respiratory infections are the most common infectious diseases world
wide.23 My own experience is in North America, where most children 
acquire between seven and nine respiratory infections per year.232 In the 
United States this results in a total of nearly 500 million episodes and 2 
million hospitalizations annually. About 8 million hospital days are uti
lized for treatment of respiratory infection-related disease and over 2 
billion dollars are spent yearly to purchase medications for the specific 
and symptomatic management of these conditions.215 If you are still not 
convinced, talk to parents, teachers, or health care providers, or visit the 
general pediatric clinics or hospital wards during the winter months in 
temperate climates. 

The topic of respiratory infections has been arbitrarily divided into 
those affecting the upper and the lower tract, depending on the predom
inant anatomic location of inflammation, whether above or below the 
larynx, respectively. This is not always appropriate, since laryngitis may 
be associated with the common cold syndrome (usually classified as an 
upper respiratory infection) in many children, yet is surely a component 
of croup and laryngotracheitis in other patients. Nonetheless, the larynx 
is a convenient anatomic marker for describing clinical syndromes. In 
general, lower respiratory infections are more prolonged and likely to 
be associated with systemic toxicity. 

Many of the respiratory viruses were discovered in the decades follow
ing the 1960s. Hence, it is not surprising that we have acquired only a 
rudimentary knowledge of the epidemiology, pathogenesis, and scope of 
many respiratory infections. Our efforts to prevent and treat these in
fections are even more primitive. 

Epidemiology 

The peak incidence of viral respiratory infections is found in the second 
year of life, although the most severe infections, and proportionately 
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more lower respiratory infections, occur in the first year.75 Boys seem 
more frequently infected than girls; however, this may reflect expression 
of clinical illness rather than frequency. Many of these epidemiologic 
characteristics are derived from studies of middle and lower socioeco
nomic North American children and their families. Culture, season, ep
idemics, caretaking habits, size of family, geography, nutrition, and a 
variety of host factors affect the expression of respiratory infection. 

Etiology 

The vast majority of respiratory infections of children are caused by 
viruses, and in many cases concomitant or superimposed mycoplasma or 
bacterial infections also occur. Some generalizations can be made. The 
commonest viruses encountered include rhino, parainfluenza 3, adeno 
5, and enteroviruses. Epidemics of influenza virus may alter these statistics 
dramatically in any given year. Similarly, age may make a marked differ
ence. For example, Mycoplasma pneumoniae infections are more frequent 
in school children and adolescents than in children ages 1-5 years. The 
subject of bacterial infections is considered last, since they represent a 
small proportion of the total causes of respiratory infection. The most 
important organisms involved are Streptococcus pneumoniae, Streptococcus py
ogenes, Haemophilus injluenzae, and Staphylococcus aureus. Many other bacteria 
can become important in certain situations. This is illustrated by the 
prevalence of gram-negative bacterial infections in nosocomial pneu
monia, and of opportunists in a wide variety of susceptible hosts. Despite 
their relative infrequency, bacterial and fungal infections require special 
attention because of the associated morbidity and the fact that some can 
be prevented (e.g., pertussis), and many can be effectively treated with 
specific antimicrobials. 

Treatment and Prevention 

Treatment or prevention of nonspecific respiratory infections with an
tibiotics, immunoglobulins, or mixed bacterial vaccines has no scientific 
basis and is not recommended. Patients with recurrent respiratory infec
tions should be investigated for appropriate predisposing conditions, 
rather than treated in a nonspecific fashion. The uses of targeted vaccines, 
therapies, and isolation procedures are addressed below. 

Frequent Respiratory Infections 

Clues to the presence of underlying immune deficiencies include genetic 
(family member with demonstrated or possible immune deficiency, pa-
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rental consanguinity), phenotypic (dwarfism, telangiectasia), microbiol
ogic (repeated fungal, staphylococcal, unusual bacterial infections), and 
clinical (pneumonias, skin and lymphatic system abscesses, fulminant 
sepsis, chronic purulent otitis media) characteristics (Chapter 12). 

Results of investigating infants with repeated viral upper respiratory 
infections and recurrent or persistent otitis media (in the absence of 
purulent drainage, perforation, etc.) are generally unrewarding. Some of 
these infants may have low serum concentrations of IgG but this usually 
represents the lower end of physiologic hypogammaglobulinemia. Unless 
concentrations are below 50 mg! dl, or there are associated laboratory 
findings (dysgammaglobulinemia, abnormal cell-mediated immunity, 
neutropenia), treatment with immunoglobulin is not indicated. In fact, 
such therapy may retard the natural maturation of the antibody-producing 
system or impede efforts to define conditions that may benefit from 
specific preventions, therapies, or immunologic reconstitution (Chapter 
12). Other host defenses may be responsible as well. For example, in a 
recent survey of 119 children with recurrent respiratory infection, those 
with recurrent pneumonias had decreased neutrophil bactericidal capacity 
while those with repeated upper or lower respiratory infections had re
duced neutrophil chemotaxis. 16 Others have reported deficient leukocyte 
interferon production in such children. 104 

Rhinitis 

Let's start at the nose. Many upper respiratory infections begin with an 
episode of sneezing, nasal congestion, and rhinorrhea. The nose functions 
as an aerator and plays a role in phonation. It is also the drainage site 
for sinus secretions and tears. The nasal mucosa is extremely vascular 
and richly supplied with lymphatic tissue. Inflammation of the nasal pas
sages, therefore, can be associated with abnormalities of respiration, 
speech, and swallowing and can interfere with adequate drainage of the 
sinuses and nasolacrimal duct and, if the nasopharynx is involved, eus
tachian tube. Hence isolated rhinitis is unusual. 

Etiology 

Some of the causes of nasal inflammation and discharge are listed in 
Table 4-1. Respiratory viruses are by far the commonest causes of rhi
norrhea, and the common cold syndrome the most frequent clinical di
agnosis. These infections may also have associated pharyngitis, tonsillitis, 
anterior cervical lymphadenitis, and tracheobronchitis. Bacterial etiolo
gies are rare at present, although the debate about the importance of 
pneumococci, Haemophilus, and Staphylococcus aureus in colored and pu
rulent nasal discharges continues. The anterior nares are the usual site 



TABLE 4-1. Etiology of Rhinitis 

Infection 
Rhinovirus 
Coronavirus 
Parainfluenza 
Other respiratory viruses 
Streptococcus pyogenes, group A 
Corynebacterium diphtheriae 
Treponema pallidum 
Other bacteria 

Impetigo 
Sinusitis 
Allergy 

Seasonal or perennial vasomotor rhinitis 
Foreign body 
Anatomic 

Septal deviation 
Cerebrospinal fluid leak 

Drugs 
Nasal vasoconstrictor 
Cocaine abuse 
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for colonization by Staphylococcus aureU5, and these bacteria are present in 
approximately 85% of infants and children with or without infection; 
pneumococci are present in 40% and Haemophilus species in 23%. Thus, 
interpretation of culture results from this area is very difficult. In addition, 
there are no controlled studies of antibiotic therapy in the treatment of 
rhinitis. so that the question of therapy remains unanswered. 

One attempt to correlate the characteristics of nasal discharge with 
bacterial flora gave the following results in 285 patients and 229 con
trols.89 Crusting and redness below and around the nares was significantly 
associated with the presence of group A Streptococcus pyogenes. Otherwise, 
color, thickness, and duration of nasal discharge were unrelated to the 
nasal bacterial flora. In the absence of definitive studies, it seems prudent 
to culture the nasal discharge when impetigo-like lesions are seen and 
to treat those with group A Streptococcus pyogenes infections with systemic 
penicillin for approximately 10 days. Otherwise, nasal discharges should 
be allowed to resolve spontaneously. In rare instances, diphtheria, sy
philis, sinusitis, and intranasal impetigo may be associated with purulent 
rhinitis. Certainly the presence of rhinitis in newborns, unilateral rhinitis 
in individuals of all ages, persistent (more than 2 weeks) discharge, and 
rhinitis in immunodeficient hosts require special consideration. The de
gree of purulence and the quantity of foul-smelling discharge associated 
with an impacted piece of wax crayon can be astounding. 
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The Common Cold Syndrome 

School-age children, or infants in homes with school-age children, have 
approximately six common cold syndromes per year. Most are short-lived 
with resolution of systemic signs within 2 or 3 days and rhinitis within 
7-10 days. Because of the frequency of colds in households with two or 
three children, parents and physicians sometimes have the impression 
that rhinorrhea is constant throughout the winter season. 

Respiratory viruses usually colonize the upper respiratory tract first. 
Many, such as rhinovirus, stimulate intense nasal inflammation. Rhinitis 
is the most prominent feature in most infants and children, although the 
earliest symptom of illness is often a sore throat (may precede rhinitis 
by 2-4 days). Malaise, nasal congestion, sneezing, and rhinorrhea quickly 
follow. Infants may have a 24-72 h duration of fever, but this is less 
common in older patients. Young infants seem more distressed by nasal 
congestion, and often have anorexia and difficulty feeding. In contrast, 
older children often seem rather oblivious to the presence of upper 
respiratory infection. 

Complications. Despite the frequency of the condition and its usual pro
pensity to be short-lived and benign, complications do occasionally occur. 
These include sinusitis, secondary to swelling of the nasal mucosa and 
obstruction of sinus drainage, otitis media, and infections of the sub
mucosa and soft tissue spaces of the head and neck. 

Allergic Rhinitis 

Next to infection, allergies constitute a major cause of persistent nasal 
discharge. Although there is a tendency toward clear discharge with 
allergy, and purulence with infection, there is much overlap. Allergy can 
often be identified by the presence of eosinophils in nasal secretions 
obtained by blowing the nose or by using a cotton swab to obtain a 
nasopharyngeal sample. 147 Eosinophils are rarely seen in the presence of 
viral or bacterial upper respiratory infection. Eosinophilic non allergic 
rhinitis, characterized by nasal eosinophilia, negative allergy skins tests, 
and a normal serum IgE concentration, is benefited by topical or systemic 
corticosteroid therapy.187 

Treatment. Specific antimicrobial treatment of rhinitis is limited to group 
A streptococcal infection, syphilis, or diphtheria. The presence of im
petigo, nasal abscesses, otitis media, or sinusitis may also require anti
biotics. 

Use of nose drops for control of rhinitis is rarely warranted. In young 
infants who experience difficulty eating and sleeping because of nasal 
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congestion secretions should be aspirated before these activities by means 
of a soft rubber bulb or some other appropriate gentle suction device. 
Older children rarely suffer ill effects from rhinitis, although their ap
pearance may be less than tidy. Use of vasoconstrictors may make them 
look better, but may defeat the purpose, i.e., drainage of secretions from 
the nasal passages and associated sinuses and ducts. Moreover, the fre
quent use of nasal vasoconstrictors can lead to rhinitis due to rebound 
nasal congestion, sometimes called "rhinitis medicamentosa. "22 

Another approach toward the symptomatic therapy of viral rhinitis has 
been to use systemic decongestants and antihistamines. Although anec
dotal reports of efficacy abound among laymen and professionals alike, 
most controlled studies demonstrate minor or no benefits, and some side 
effects and expense are to be expectedY These medications should rarely 
be prescribed for infants under 1 year of age, because drying of mucous 
membranes and toxicities associated with these agents may be pro
nounced in this age group. Aerosols and room sprays can be especially 
hazardous.55 

Prevention. Prevention of viral upper respiratory infections, including 
the common cold syndrome, depends on personal hygiene and knowledge 
of the mechanism of spread of the infection.246 Common cold syndromes 
due to rhinovirus are generally spread by direct contact. 159 Aerosolization 
of large droplets is frequent with sneezing and profuse coughing, but 
these droplets rarely carry more than a foot or so from the infected 
subject and require deposition directly onto conjunctival or nasal mucous 
membranes for infection to follow. This can be accomplished by touching 
contaminated surfaces and subsequent nasal or conjunctival inoculation.s1 

Surprisingly, oral ingestion ofrhinovirus is much less efficient in causing 
infection. Thus, avoidance of direct contact by means of handwashing 
and proper disposal of secretions is the mainstay of prevention. 

Parents should be advised to follow these simple procedures and to 
avoid exposure of high-risk individuals to obviously ill children with 
common cold syndromes. This is particularly important for newborns 
and young infants, who tolerate common cold syndromes less well than 
older children. Patients with underlying pulmonary disease, heart disease, 
and other systemic conditions may also benefit from these extra precau
tions. In these individuals, the common cold syndrome is often associated 
with lower respiratory dysfunction as well.37 This is exemplified in patients 
recovering from the pertussis syndrome, in whom acquisition of upper 
respiratory infections during convalescence often precipitates renewed 
bouts of cough, wheezing, and tachypnea. 

There are no effective vaccines or specific antiviral chemotherapies 172 

available at this time for the prevention of common colds or other upper 
respiratory infections that cause rhinitis. Interferon shows some potential 
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for the prevention of colds but this approach is still experimental.2 11 Mixed 
common cold vaccine preparations prepared from upper respiratory flora 
are useless. 107 Is vitamin C effective? Rarely has so much publicity been 
given speculation about a new prevention or treatment. These attest to 
the importance of both the common cold and the influence of proponents 
of the vitamin C theory. However, vitamin C has not been proved to be 
useful for either prevention or therapy of respiratory infections. 146 Those 
who prescribe large doses of this material should be aware of the potential 
hazards of this practice.58 

Pharyngitis/Tonsillitis 

An estimated 12 million cases of pharyngitis are seen by health care 
providers in the United States each year. 160 Many infectious and nonin
fectious diseases can present this way. Examples include the common 
cold syndrome, meningococcemia, agranulocytosis, and neoplasms. 
Drugs can induce sore throat due to mucosal ulcerations or xerostomia. 
The vast majority of causes, however, are infectious. 

Etiology 

Respiratory and enteric viruses are the most common causes of sore 
throat with and without fever. The child with sore throat, fever, and 
tender anterior cervical lymphadenopathy may have pharyngitis due to 
group A Streptococcus pyogenes. Patchy or membranous exudates, mucosal 
petechiae, tonsillar swelling, and cough may be present, whereas con
junctivitis, rhinorrhea, and laryngitis are usually absent. If cough is the 
predominant sign, streptococcal infection is less likely. Herpangina is 
usually indicative of coxsackievirus, but has also been seen with herpes 
simplex infection (Fig. 4-1). This syndrome may also be due to respiratory 
or enteric viruses, Epstein-Barr virus, mycoplasma and, occasionally, 
other bacteria (Table 4-2). 

Streptococcal Pharyngitis 

A diffuse scarlet red or follicular rash over the trunk and extremities, 
strawberry tongue, chills, malaise, and fever indicate either bacteremia 
or systemic toxemia, the scarlet fever syndrome. Other rashes (except 
impetigo) usually suggest the presence of viral pharyngitis. 

Streptococcal pharyngitis is most frequent during the winter and spring 
months. Community outbreaks can be severe and require aggressive 
diagnosis and antibiotic management. Institutional outbreaks are also 
reported;59 in both cases, food, carriers, and/or crowding may play roles 
in the spread of infection. 
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Figure 4-1. Herpangina lesions (white papules on a red base) on posterior palate. 
For color reproduction of this figure see frontmaUer. 

TABLE 4-2. Infectious Causes of Pharyngitis/Tonsillitis 

Bacteria 
Streptococcus pyogenes group A 
Streptococcus pyogenes other than group A'43 
Corynebacterium diphtheriae 
Corynebacterium species 
Francisella tularensis 
Neisseria gonorrhoeae 
Neisseria meningitidis 
Branhamella catarrhalis 
Salmonella typhi 
Mycobacteria '97 

Viruses 
Influenza 
Adeno 
Parainfluenza 
Rhino 
Herpes simplex 
Respiratory syncytial 
Coxsackie 
ECHO 
Cytomegalo 
Epstein-Barr 

Other 
Mycoplasma pneumoniae 
Mycoplasma hominis 
Candida albicans 
Chlamydia trachomatis254 
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Diagnosis 

The rationale for diagnosis and management of streptococcal pharyngitis 
is based on the low (0.4-3%) risk of rheumatic fever during convalescence 
and the fact that this complication can be prevented by appropriate 
antibiotic therapy. Additional benefits of an accurate etiologic diagnosis 
include clues about the cause of scarlatiniform rash, cervical adenopathy, 
otitis media, peritonsillar abscess, mastoiditis, and glomerulonephritis. 

Diagnosis is made by throat culture, but may also be made more rapidly 
(although somewhat less accurately) by demonstration of group A strep
tococcal antigen in throat secretions. 158 These simple laboratory proce
dures should be made available to all patients at modest cost. Admittedly, 
false-negative and false-positive results are sometimes obtained. The for
mer result from inaccurate swab technique, prior antibiotic administra
tion, and laboratory error, and the latter are due to other l3-hemolytic 
streptococci and the difficulty of differentiating streptococcal carriage 
from infection. Nevertheless, the benefits of culture far outweigh these 
drawbacks. They include avoiding antibiotic therapy for one-half to three
quarters of children presenting with pharyngitis, and a more exact knowl
edge of cause. 

Throat Culture Procedure. Throat cultures are obtained by means of a 
calcium alginate swab rubbed over the posterior pharyngeal wall and the 
tonsils or tonsillar fossae. The swab is then spread on sheep blood agar 
(or other appropriate medium), which is incubated for 16-24 h in room 
air, CO2 , or anaerobically. 121 Streptococcus pyogenes group A strains are 
identified by the presence of l3-hemolysis and sensitivity to a 0.04 unit 
bacitracin disc. Group A streptococci are more specifically identified by 
immunofluorescence, agglutination, or precipitation by antibody directed 
against the cell wall carbohydrate. Several other methods are available, 
including some that speed the procedure by application of the bacitracin 
disc to the primary isolation plate. 135 Whatever the method, the practi
tioner would do well to verify its accuracy by periodically obtaining con
firmation of positive and negative results from a reference laboratory. 
One such comparison recently revealed a 25% false-positive rate for a 
miniaturized office culture test. 126 Controls and quality checks are used 
daily in hospital-based laboratories and should be part of office diagnostic 
procedures as well. 

Although elevated peripheral white blood cell counts are suggestive 
of streptococcal infection, use of this criterion or direct examination of 
smears of pharyngeal exudate are unreliable. Agglutination of antibody
coated latex particles by group A streptococcal carbohydrate in trypsin
treated throat secretions is a promising approach to the rapid diagnosis 
of streptococcal pharyngitis.60 To date, throat cultures offer the most 
optimal basis for treatment and the prevention of suppurative and non-
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suppurative complications of streptococcal pharyngitis.115.l6o In certain 
cases, carriers can be differentiated from those acutely infected, by means 
of serology, but this approach is seldom practical in clinical practice. In 
carriers, no significant rise (fourfold or greater) of streptolysin 0 antibody 
occurs. Serology and identification of strains by specific antigens (M and 
T proteins) may be useful in understanding recurrent or persistent in
fection. In our experience, these cases are most frequently explained by 
incorrect identification of group A Streptococcus, or by the carrier state 
with intercurrent viral pharyngitis. 109 

Treatment. Antibiotics should be withheld until culture results are avail
able (this should be a maximum of 48 h in most cases) unless scarlet 
fever, cellulitis, impetigo, peritonsillar abscess, or some other extra
pharyngeal complications of streptococcal infection is present. Empiric 
treatment before the results of cultures are known is justified in selected 
circumstances where toxic patients have characteristic signs of strepto
coccal pharyngitis including palatal petechiae. Such situations may occur 
during streptococcal epidemics and in households where contacts have 
a history of rheumatic fever. Therapy should be stopped if cultures do 
not grow Streptococcus. In most cases rheumatic fever will be prevented 
even if therapy is delayed up to 9 days after the onset of signs. 115 

If the culture is positive, penicillin is the drug of choice (e.g., phen
oxymethyl penicillin 20 mg/kg/day), although cephalexin 50 mg/kg/day, 
erythromycin estolate 20 mg/kg/day, or erythromycin ethylsuccinate 40 
mg/kg/day may also be used. If erythromycin is chosen, however, be 
aware that 5% of group A streptococci are resistant in certain areas in 
the United States and up to 72% in Japan. 105 Erythromycin, and possibly 
other antibiotics, can be administered twice daily without loss of anti
bacterial efficacy.51 This may also be true of a 7-day course as compared 
with the traditionally recommended 10 days, although conflicting results 
have been noted. 177•210 Perhaps more important than the frequency and 
duration is compliance. Since most patients will feel better within a few 
days of initiation of antibiotic therapy, careful verbal and written expla
nations are useful to enhance the likelihood they will complete the pre
scribed therapy.45 

Fever usually lasts 1-3 days, but may not be present at all. Sore throat 
persists for approximately 5 days. Unless therapy is initiated within the 
first 48 h of infection, there is little effect of antibiotic therapy on the 
clinical course of acute streptococcal pharyngitis. 

Complications. Progression to suppurative lymphadenitis, scarlet fever, 
and other bacteremic complications is rare in North America, as is the 
development of rheumatic fever. For example, the rate for rheumatic 
fever in the United States is currently estimated at 1.8/100,000 persons 
annually,I6O with rates as low as 0.5/lO0,000 in suburban areas}25 How
ever, in many parts of the world, rheumatic fever continues to be prev-
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alent,2 and rheumatic carditis remains a dreaded consequence.248 It is in 
these latter areas where major efforts are needed to identify infected 
subjects and ensure compliance with treatment. In many instances this 
can be done best by intramuscular administration of 1.2 million units of 
benzathine penicillin. This is rarely needed in North America, when; the 
pain of injection and risk of vascular or nerve injury may approach the 
risk of rheumatic fever. These injections hurt! 

Glomerulonephritis may also result from streptococcal pharyngitis due 
to particular epidemic strains of groups A and C;IO however, there is little 
evidence supporting the efficacy of antibiotics in preventing this com
plication in individual cases. Of course, detection and accurate treatment 
of streptococcal pharyngitis and impetigo will reduce the spread of both 
the acute disease and complications in the community. Efforts to develop 
effective vaccines for clinical use in the prevention of streptococcal in
fection have been unsuccessful so far. ls 

Contacts/Foliowup. Symptomatic family contacts should also be treated, 
if their throat cultures reveal group A Streptococcus. Followup cultures 
after treatment and cultures of asymptomatic patients and contacts are 
not recommended, except where contacts have a history of rheumatic 
fever. Most individuals still colonized with Streptococcus after appropriate 
therapy are carriers who create little risk for themselves or their con
tacts.IOS 

Non-Group A Streptococcus Bacterial Infection 

What about other treatable causes of pharyngitis? Food-borne outbreaks 
of pharyngitis have been associated with streptococcal groups C and G 
infection, and antibody titer rises have also been noted with pharyngitis 
due to group B organisms.94 Complications have not been reported and 
benefits of antibiotic therapy have yet to be demonstrated. This is also 
true of pharyngitis associated with Branhamella catarrhalis and other bac
teria that make up part of the normal oral flora. Pharyngitis due to Neisseria 
gonorrhoeae, 24 I Corynebacteria,78 F. tularensis, tularemia,256 meningococci, 
and Salmonella requires accurate diagnosis and treatment. Except in rare 
cases of peritonsillar abscess, Staphylococcus aureus, Pseudomonas, and 
anaerobes are not recognized as causes of pharyngitis that require specific 
therapy. 

Diphtheria 

Epidemiology / Pathogenesis 

Although rare in developed countries, diphtheria is a potentially fatal 
infection that should be considered in patients with exudative pharyn-
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gotonsillitis. This includes cases of infectious mononucleosis and strep
tococcal pharyngitis, in which the exudate is confluent and suggests mem
brane formation. The diagnosis is also likely if such a patient is found 
to be deficient in immunization, has resided in an endemic area, or has 
been exposed to diphtheria. The disease is due to Corynebacterium diphthe
riae, although occasionally other species of Corynebacteria can also cause 
pharyngitis or other focal infections. 131 

Most of the ill effects associated with diphtheria are secondary to res
piratory obstruction and toxin production. Nontoxigenic strains can be 
converted to toxin producers by bacteriophage. The toxin is an extraor
dinarily potent inhibitor of protein synthesis, leading to major injury of 
cardiac muscle and neurologic tissues.95 

Human carriers of this organism may be either asymptomatic or ill.225 
Sometimes both toxigenic and nontoxigenic types of C. diphtheriae are 
present simultaneously in the respiratory tract. Cutaneous sites may also 
be colonized and can contribute to the spread of this disease. 

Clinical Manifestations. All degrees of illness may be seen. In partially 
immunized hosts, mild localized pharyngitis may be noted; asymptomatic 
carriage can also occur. Pharyngeal, ocular, and nasal infections are all 
possible, with tonsillopharyngeal and laryngeal involvement being most 
lethal. The disease occurs after a 2-5 day incubation period and the 
predominant sign is exudative pharyngitis. Some patients rapidly progress 
to develop a grossly enlarged neck due to cervical adenopathy. A large 
membrane is formed and respiratory distress may occur without warn
ing.95 Rarely, Corynebacterium diphtheriae and other species may lead to 
septicemia. \02 

A death rate of approximately 12% has been documented in recent 
American cases.52 Neuropathy develops in about 10% of patients and 
clears spontaneously with appropriate supportive care. Other toxic com
plications include cardiomyopathy and, occasionally, central nervous sys
tem damage. More characteristically, peripheral or cranial nerves are 
involved, especially cranial nerves IX and X. 

Diagnosis. The diagnosis should be suspected in patients with tonsillar 
and/or pharyngeal membrane formation and in those who are under
immunized and appropriately exposed by residence or contact. There is 
no time to wait for the results of cultures in this disease! Although 
fluorescent antibody techniques can be utilized for identification of the 
organism, reagents are not standardized and not widely available. Thus, 
the clinician must make a decision without immediate laboratory confir
mation. In many respects these patients will resemble those with severe 
streptococcal pharyngitis, although the membrane is darker and much 
more adherent to the mucosa than in the latter condition. Gram-stained 
smears may be suggestive, but are rarely diagnostic (Fig. 4-2). 
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Figure 4-2. Gram-stained smear of C. diphtheriae. 

Specimens should be obtained before antibiotic therapy and cultured 
on Loeffier's and tellurite agar. Toxigenicity can subsequently be deter
mined by a gel diffusion method, the Elek test. Rarely, paraquat 
ingestion230 and peritonsillar abscess 1l8 may mimic clinical diphtheria. 

Treatment. The first priority in the treatment of diphtheria is mainte
nance of a patent airway. Laryngoscopy should be performed in almost 
all patients. If laryngeal diphtheria is present, tracheostomy is usually 
required.52 Antitoxin should be administered intravenously, after appro
priate skin testing to rule out acute hypersensitivity reactions to horse 
serum (see Chapter 1). Forty thousand units should be given intrave
nously to patients with mild disease, and 100,000-200,000 units for those 
with severe malignant diphtheria. 

Penicillin therapy should also be given in order to decrease the number 
of bacteria and reduce contagiousness. Erythromycin can also be used; 
however, erythromycin-resistant strains have been described. 

Patients who recover from diphtheria should undergo a Schick test, 
and if the result is still positive, should be appropriately immunized. 

Antibiotic and immunization procedures for contacts of patients are 
also indicated. If susceptible contacts have been intimately exposed to 
the patient prior to therapy, penicillin should be administered and the 
patient observed carefully for approximately 5 days. Subsequently, ap
propriate immunization should be carried out. Eradication of asympto
matic carriage with penicillin or erythromycin, administered for 5 days, 
is also useful to interrupt outbreaks.225 

Nonbacterial Causes of Pharyngitis 

Viruses are responsible for more sore throats than any other cause. This 
is a prominent early symptom in the common cold syndrome, influenza, 
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and infectious mononucleosis. The latter· is often associated with exu
dative pharyngitis, also noted occasionally with adenovirus and coxsack
ievirus infections. Clues to a probable viral etiology are sometimes present 
in the form of systemic signs (e.g., coryza with rhinovirus, myalgia with 
influenza, lymphadenopathy with Epstein-Barr virus infections) or local 
features (e.g., herpangina with coxsackie, gingival, and/or buccal lesions 
with herpes simplex, or conjunctivitis with adenovirus). These consid
erations are relevant to explain the cause of certain syndromes (e.g., 
infectious mononucleosis), and to plan strategies for prevention (e.g., in 
contacts of influenza A- or herpes simplex-infected patients) and treat
ment. 

Diagnosis of viral pharyngitis is usually made by history and clinical 
features and, in selected cases, by exclusion of group A streptococcal 
infection. The two occur together in a minority of patients. Viral and/ 
or mycoplasmal cultures are indicated in certain high-risk hosts or con
tacts. Examples include children with leukemia, in whom exact knowledge 
of etiology is often critical to diagnosis and management of febrile epi
sodes. 

Rarely, nonstreptococcal oropharyngeal infection in adolescents may 
lead to anaerobic (predominantly Fusobacterium and Bacteroides) sep
ticemia with septic pulmonary emboli, empyema, and other focal ab
scesses.101 

Otitis 

Otitis is a term that refers to inflammatory conditions of the external, 
middle, and inner ear (Table 4-3). Otitis media is probably the most 
common infectious condition of children. A review of a pediatrician's 
practice showed that treating otitis media occupied approximately one-

TABLE 4-3. Classification of Otitis 

Otitis externa 
Acute 
Chronic 

Otitis media 
Acute suppurative 
Chronic suppurative 
Acute serous 

"De novo" 
Postinfectious 

Chronic serous 
Otitis interna 

Labyrinthitis 
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third of his time.49 Occasionally, as with perforation of the tympanic 
membrane, otitis media may occur in combination with otitis externa. 

Otitis externa: Acute 

Acute otitis externa is usually acquired secondary to some insult to the 
normal integrity of the lining of the external ear canal. Normally the 
canal is protected by a layer of cerumen, an acid pH, fine hairs, and intact 
skin.38 Aggressive removal of wax, scratching of the lining of the canal, 
or other minor trauma may set the stage for bothersome infections. Highly 
sensitive nerve endings form part of the protective structures in this area, 
and as a consequence inflammation becomes especially distressing to the 
patient. Sometimes the trauma is the result of insect bites, excessive 
exposure to humidity, water, or overaggressive cleaning of the external 
ear. In all of these, Staphylococcus aureus and Streptococcus pyogenes are the 
most common causes of acute infection. The predisposing insult (e.g., 
swimming) should be avoided and instillation of topical antibiotics, such 
as bacitracin, neomycin, or polymyxin will assist in clearing these infec
tions, usually within less than 5 days. A gauze wick may be used for this 
purpose. Topical corticosteroids may be useful in reducing the local 
inflammatory response. It is possible that aspirin by mouth may provide 
similar relief by virtue of its antiinflammatory and analgesic properties. 

Otitis externa: Chronic 

Otitis externa of longer duration, and with a more pronounced inflam
matory response, deserves extra attention. A gram smear and culture are 
indicated and many practitioners prefer to add a corticosteroid to the 
topical antibiotic therapy in such instances. History should be directed 
toward exclusion of less common causes of otitis externa such as herpes 
simplex, foreign body, or an unusual pathogen. 

Profuse discharge from the ear, and the presence of systemic signs, 
conductive hearing loss, inner ear pain, tinnitus, dizziness, etc., should 
suggest involvement of the middle and, in some cases, inner ear. In these 
cases therapy needs to be administered systemically and should be di
rected against common middle and inner ear pathogens (see below). 
Needless to say, the patient should avoid introduction of water into the 
inflamed external canal and should not use any method of mechanical 
cleansing. Chronic inflamed external canals may develop in patients with 
underlying dermatologic conditions, such as eczema. In these cases, and 
in some neglected cases in which a variety of oils, analgesics, and other 
whimsical remedies have been applied, superinfection with Pseudomonas 
aeruginosa, other gram-negative bacteria, or fungi may occur. Topical 
polymyxin or colimycin drops applied three or four times daily and before 
sleep should be prescribed; nystatin should be added if fungi are present. 
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Chronic cases can require 2-3 weeks of gentle irrigation and topical 
medication for resolution. Removal of foreign bodies, of course, is critical. 

Otitis externa: Invasive (Also Called "Necrotizing" or 
"Malignant") 

The incidence of truly invasive external otitIS is extremely low. The 
majority are due to Pseudomonas (Proteus or Staphylococcus aureus l4 

occasionally) and occur in debilitated subjects, mostly with diabetes mel
litus.54 These infections require control of predisposing factors and ag
gressive antibiotic therapy, usually with ticarcillin and tobramycin. Often 
surgical debridement is needed.220 

Otitis Media 

Epidemiology. Acute suppurative otitis media is one ofthe most common 
and challenging problems facing the primary care practitioner treating 
children.23B The condition may present in a nonspecific fashion and the 
diagnosis may be difficult. Moreover, these infections are frequently re
current and distressing to patient, family, and physician. 161 Approximately 
50% of infants in North America will have one episode of otitis media 
during their first year of life and 75% by the second year. The prevalence 
and etiology of otitis media are similar in most countries.67 The peak 
incidence of acute suppurative otitis media is between the ages of 6 
months and 5 years. Beyond the age of 2 years, otitis media becomes 
less frequent, although some children experience additional ear infections 
around school entry at 5 or 6 years of age. This may be associated with 
renewed exposure to frequent upper respiratory infections. 

The clinician making a diagnosis of otitis media in young infants needs 
to remember the frequency of the condition and its frustrating propensity 
to recur. There are some analogies to urinary tract infection in young 
girls. At the time of diagnosis of the first documented instance of both 
infections, a careful explanation of the pathogenesis, clinical course, and 
expected recurrences and problems should be discussed with the parents. 
Forewarned is forearmed! Many of the difficulties of handling otitis media 
derive from the misconception that some physicians have about the "cur
ability" of this infectious disease. Until we know more about its patho
genesis and the anatomic and physiologic aspects of the host/parasite 
relationship, there is little likelihood that otitis media can be permanently 
cured in most situations. With careful management, however, the child 
can be expected to outgrow the condition by age 2 years in many cases, 
and by 5 years in almost all. Most serious and permanent complications 
can be avoided. Physicians and families who do not understand these 
realities will spend much energy and expense searching for a permanent 
solution before this time. 
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Pathogenesis. Some of the factors involved in the pathogenesis of acute 
suppurative otitis media are outlined in Table 4-4. Several probably 
interact in most children. The short and straight eustachian tube in the 
infant may allow entry of nasopharyngeal and oral secretions, food, and 
flora into the middle ear cavity.53 It is this possibility, and the oft-noted 
association of otitis media with feeding in the head-down position, that 
prompts recommendations to sit the infant up while feeding. 17 This is of 
particular importance when the infant has a respiratory infection. Other 
aspects of nutrition seem to playa role as well, since breast-feeding may 
be protective in high-risk populations, such as Eskimos and Indians in 
isolated environments. In one survey, the lowest incidence of ear infec
tions occurred in Eskimos breast-fed for more than 1 year. l94 Frequent 
respiratory infections also contribute to eustachian tube dysfunction 
through several mechanisms. 191 Similarly, allergy may playa role in older 
infants and children. 199 The flora characteristically associated with otitis 
media are ready and waiting in upper respiratory sites in most infants 
and children. 

Genetic factors may playa role in predisposing the host to recurrent 
otitis media, although this has been difficult to define because of the 
frequency of the infection in the general population. Certain hosts, such 
as patients with Down syndrome, and others with congenital anomalies 
of the facial, palatal, and mandibular bones have more frequent episodes 
of otitis media as well. 

TABLE 4-4. Pathogenesis of Acute Suppurative 
Otitis Media 

Anatomic 
Infant eustachian canal less angulated 
Cleft palate 

Nutrition 
"Prop feeding" 
Malnutrition 

Infection 
Viral upper respiratory infection!IQ 
Bacterial middle ear infection 

Allergy 
Tissue edema + exudate"9 

Immune deficiencies 
Foreign body 

Nasotracheal intubation 
Indwelling nasogastric feeding tubes 

Environment 
Cigarette smokel19 



Otitis 233 

TABLE 4-5. Etiology of Bacteriologically-Positive Acute Suppurative 
Otitis Media 

Microorganism 

Streptococcus pneumoniae 
Haemophilus injluenzae 
Streptococcus pyogenes group A 
Branhamella catarrhalis 
Combined (usually pneumococcus and Haemophilus) 
Staphylococcus aureus 

Approximate 
frequency (%) 

40 
20 
10 
10 
5 

Etiology. The most common bacteria isolated from the middle ear are 
listed in Table 4-5 according to their relative frequencies. 161 Branhamella 
catarrhalis (formerly named Neisseria catarrhalis) seems to play a more 
prominent role than was formerly appreciated.221 Staphylococcus epidermidis, 
Streptococcus viridans, respiratory viruses, and mycoplasma are infrequently 
encountered.242 In about one-quarter of cases, no specific microorganism 
is found although polymorphonuclear leukocytes, the characteristic in
flammatory cell of acute suppurative otitis media, are present. In the 
past, bullous myringitis was considered due to Mycoplasma pneumoniae; 
however, careful review of these cases has failed to substantiate this.183 
Another misconception assumed Haemophilus injluenzae was rarely path
ogenic in children over 4 years of age. According to a study of 58 children 
aged 5-9 years this was shown not to be true-36% had Haemophilus in 
their middle ear exudate.205 In a small percentage of children (approxi
mately 5%) two common bacterial causes are present concurrently.16!J In 
patients with viral respiratory infections both virus and bacteria may be 
present in the middle ear. 111 

The bacteriology of acute otitis media unresponsive to antibiotic ther
apy includes bacteria resistant to the initial therapy in about 20% of 
cases.239 It appears that selection of resistant strains in the upper respi
ratory tract is one of the prices paid for antibiotic therapy. This has been 
most clearly shown for ampicillin treatment and subsequent throat col
onization with J3-lactamase positive Haemophilus injluenzae. 195 

In the first 2 months of life, gram-negative bacteria, including E. coli 
and Klebsiella pneumoniae, become much more common causes of otitis 
media (see Chapter 3). Chlamydia trachoma tis is a rare cause.40 

Diagnosis. It would seem that such a common infection, which occurs 
behind a "window," should be relatively easy to diagnose. Far from it! 
This window is well-hidden in the external ear canal, which can be ex
tremely narrow, tortuous, and filled with wax in many infants. This be
comes painfully clear to the harried practitioner faced with an irritable, 
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crying, and fearful infant and worried parents. The presentation can be 
extremely nonspecific, particularly in younger patients. Fever may be 
absent in up to two-thirds of infants with acute suppurative otitis media, 
although malaise, anorexia, and irritability are common.203 The latter 
symptoms are also frequent with several other diagnoses that mayor may 
not be associated with otitis media. Included among these are pneumonia, 
meningitis, and a variety of viral syndromes. Many practitioners have had 
the experience of diagnosing otitis media a day prior to the onset of 
typical measles rash, roseola infantum, meningitis, or rotavirus gastroen
teritis. 

What can we do to improve our acumen in making this diagnosis? First 
of all, remove the wax and debris. Next, do not accept nonspecific symp
toms and signs alone. Thus, redness of the tympanic membrane, fever, 
irritability, and upper respiratory infection are not sufficient for the di
agnosis.1 61 More reliable signs are bulging of the tympanic membrane, 
loss of visualization of the ossicles, dullness of the membrane, loss of 
normal drum mobility with pneumatic otoscopy, and abnormal tympan
ography.209 The latter two features of tympanic mobility offer some degree 
of objectivity in assessing the state of the tympanic membrane and pre
dicting the presence of fluid behind it. 124 Older patients, of course, may 
report conductive hearing loss, middle ear pain, or pain on movement 
of the tympanic membrane. 

In those cases with equivocal findings, the practitioner may better serve 
his patient by reexamining him on the following day than by prescribing 
antibiotics. The complications of otitis media usually occur after the 
infection has reached a late stage of development. Remember, as many 
as one-half of the cases of bacterial meningitis we see have received prior 
antibiotic therapy for suspected otitis media. Although otitis media may, 
in fact, precede, or coexist with, meningitis, the important point is that 
these antibiotics have not prevented meningitis in many cases. 

When should the practitioner consider tympanocentesis and myrin
gotomy?30 There is no simple answer to this question; however, certain 
guidelines are reasonable. In hosts in whom otitis media presents a par
ticular risk and may represent unusual infections, tympanocentesis should 
be used as part of the initial diagnostic workup. Hence, a tympanocentesis 
should be performed in newborns, leukemic patients, other immunosup
pressed hosts, and patients with coexisting invasive infections. I include 
meningitis and other bacteremic illnesses in the latter category. This is 
not only to provide an excellent source for culture, but also to remove 
a potential focus for recurrent infection. In the rare situation where 
meningitis is secondary to a contiguous focus emanating from the ear, 
antrum, or mastoid, the evacuation of pus from the middle ear is an 
important adjunct to antibiotic therapy. 

Tympanocentesis should also be considered in patients with acute 
suppurative otitis media who have failed to respond to one of the con-



Otitis 235 

ventional treatments. The vast majority of infants and children will have 
some relief of the symptoms and signs associated with otitis media within 
48 h, if they take a drug appropriate for the infecting organism. If still 
symptomatic. tympanocentesis may tell why.239 Tympanocentesis should 
also be considered in patients who have a recurrence of signs of otitis 
media within a week or so of completion of the initial course of therapy. 
In both instances middle ear cultures may reveal resistant bacteria and/ 
or the aspiration may assist in the evacuation of thickened. purulent 
discharge that can act as a nidus for continued infection. 

Myringotomy can be used in place of tympanocentesis. although the 
specimen is more commonly contaminated with external ear flora when 
material is collected for culture by this technique. It is better employed 
for more effective drainage when thickened exudate is discovered in the 
middle ear and recurrence or therapeutic failure has been noted.207 The 
presence of acute suppurative complications or facial palsy is also an 
indication for myringotomy. Although proposed by some as effective 
therapy alone for acute suppurative otitis media. myringotomy should 
rarely be relied upon in modern times as the sole therapy for this con
dition.249 

Therapy. There is no one antibiotic. or combination of antibiotics. that 
will effectively treat all cases of otitis media and none that will cure the 
condition permanently. The practitioner may choose from several rec
ommended therapies that are directed against the usual causes of otitis 
media (Table 4-6). Single drugs (amoxicillin. cefaclor21 ) and combinations 
(trimethoprim/sulfamethoxazole64 and erythromycin/sulfisoxazole98) are 
effective.214.223 Special pathogens require more specific selection of an
tibiotics. The microbiologic information obtained from gram smear and 
culture will guide the clinician in these cases. 

As otitis media is rarely bacteremic and. in the case of Haemophilus. 
usually due to infection by unencapsulated strains. antigen is not present 
in the sera or urine of these patients in any great concentrations. This 
is unfortunate. since knowledge that the infection is due to Haemophilus 
injluenzae might suggest more specific therapy. For example. in areas 
where ampicillin-resistant Haemophilus species exist in high frequency. 
use of amoxicillin alone would introduce considerable risk of failure. In 
the absence of knowledge of the exact etiology. therapy directed against 
Streptococcus pneumoniae and Haemophilus injluenzae is usually initiated. Some 
features of the commonly prescribed drugs are detailed in Table 4-6. My 
particular choice is the combination of erythromycin and sulfisoxazole. 
which has clearly been shown superior to erythromycin alone in the 
treatment of Haemophilus injluenzae otitis media. The combination is also 
effective against ampicillin-resistant strains. 184 A small risk of encounter
ing pneumococci resistant to this combination still exists in approximately 
6% of cases. A throat swab to rule out the presence of group A Strep-
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TABLE 4--6. Antimicrobials for the Treatment of Acute Suppurative Otitis Media 

Daily Dose Cost 
Drug (mglkg) (US$) Advantage Disadvantage 

Erythromycin/ 50/150 8.4 Antibacterial Sulfonamide side ef-
sulfisoxazole spectrum fects 

6% Pneumococcus-
resistant 

Trimethoprim/ 10/50 6.0 Antibacterial Sulfonamide side ef-
sulfamethoxa- spectrum fects 
zole . Palatibility Group A Streptococ-

cus resistant 
5% Pneumococcus 

resistant 
Amoxicillin 75 10.6 Safety Resistant H. inJluenzae 

Absorption 
Cyclacillin 100 17.1 Absorption Resistant H. inJluenzae 
Bacampicillin 80 21.9 Absorption Resistant H. inJluenzae 
Cefaclor 40 12.8 Antibacterial Variable activity vs. 

spectrum H. inJluenzae and 
Palatibility Staphylococcus 

Serum sickness-like 
reactions 

to coccus should be performed in patients receiving trimethoprim/sul
famethoxazole, since this drug is less effective against these bacteria. 
Similarly, the practitioner who prescribes amoxicillin, cydacillin, or ba
campicillin may choose to do a nasopharyngeal culture for ampicillin
resistant Haemophilus injluenzae type b, since its presence in the naso
pharynx may suggest a reason for failure 2 or 3 days after initiation of 
therapy. 134 

The risks of using penicillin, erythromycin, or sulfonamides alone are 
substantial. It must be remembered, however, that these risks in most 
patients refer to the failure to resolve otitis media within a 3- or 4-day 
period. The disease is often self-limited within 1-2 weeks, even without 
antibiotic therapy.249 The latter is not recommended, however, since as 
many as 20% of these children will have spontaneous perforation of the 
tympanic membrane without treatment, and as many as 15% can have 
some of the other complications listed below. 

Whatever drug is chosen, adequate dosage and compliance are im
portant. I recommend 75 mg/kg of amoxicillin per day in an attempt to 
achieve adequate middle ear concentrations of the drug. I 12.120 Lower doses 
may be associated with fewer side effects and lower cost, but possibly at 
the sacrifice of some therapeutic results. Most of these drugs can be used 
twice a day as effectively as three times a day. 234 
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The duration of antibiotic therapy for otitis media has not been well
studied. It seems reasonably safe to offer the antibiotic for a minimum 
of 1 week. Equal attention should be given to avoiding intercurrent viral 
respiratory infections in young infants during the treatment period. Su
perimposing a new bout of congestive upper respiratory infection on 
existing eustachian dysfunction and middle ear fluid will often lead to a 
second bout of otitis media despite antibiotic therapy. 

Nasal decongestants have little effect on the frequency, course, or 
outcome of acute suppuratve otitis media; 157 however, a recent controlled 
study showed that an antihistamine-decongestant mixture could reduce 
associated coryza from 9 to 6 days and decrease the likelihood of middle 
ear effusion at 14 days from 54% to 28%.149 Whether these effects are 
worth the risk of adverse reactions (drowsiness, irritability, blurred vision) 
and extra cost is questionable. Decongestants and antihistamines offer 
no benefit for patients with otitis media with effusion.36 

Prognosis/Recurrences and their Management. After 20 or more years 
of investigation of therapies for acute otitis media, one thing is clear. 
Failure will be seen in anywhere from 5 to 15% of acute cases and 
recurrence in more than 50% of infants having their first episode of otitis 
under 1 year of age.206 Also clear is the fact that more than half of the 
patients will persistently have middle ear effusion 10-14 days after the 
diagnosis of acute otitis media is made,222 and after appropriate antibiotic 
compliance.205 Reexamining asymptomatic patients at this stage provides 
the practitioner with few guidelines to the ultimate resolution of the acute 
case or the likelihood of recurrent disease. It may be more informative 
to reexamine the patient 2-3 months after the acute episode, unless 
clinical signs suggest that recurrence, continued infection, or other com
plications have occurred.50 By 4 months after the diagnosis, middle ear 
effusion has spontaneously resolved in 94% of infants.208 This period 
may be shorter in breast-fed infants.237 Oral dexamethasone is ineffective 
in treating these effusions. 137 This time period should be allowed to elapse 
for almost all children before consideration of more complicated ap
proaches to management. If, during this period, the infant has another 
episode of otitis media, it is useful to note that approximately one-third 
of these effusions contain Haemophilus, pneumococcus, Branhamella, or 
Staphylococcus epidermidis. 71 Treatment of these infections and tympano
centesis of failures are useful approaches. 

Control of the acute infection, of course, is of the first order. Thereafter 
the clinician may prefer to use trimethoprim (TMP)/ sulfamethoxazole 
(SMZ), 4mg TMP /20mg SMl/kg/day administered at bedtime, to prevent 
recurrences of otitis media while persistent middle ear effusion is pres
ent.202 Potential complications of this drug therapy, including neutropenia 
and thrombocytopenia, need to be kept in mind.8 Decongestants and 
antihistamines do not appear to reduce the frequency of otitis in these 
infants. 179 Twice daily sulfisoxazole 75 mg/kg/day,132 sulfamethoxazole,20I 
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or bedtime trimethoprim/sulfamethoxazole77 have been used effectively 
to reduce the frequency of these bouts of infectious recurrences in infants 
with or without middle ear effusion and in older children with asthma; 
pneumococcal vaccine is a useful adjunct to sulfisoxazole in the latter 
group.l99 Both situations (i.e., persistent middle ear fluid or recurrent 
otitis) also require careful observation, patient compliance, avoiding res
piratory infections, and patience on the part of both the families and 
physicians. Pneumococcal vaccine may also be useful in preventing re
currences in children over the age of 6 months, but the effect is certainly 
not dramatic. 139 There is no objective evidence that adenoidectomy will 
reduce the frequency or severity of recurrent otitis media. 163 

I have gone into some detail about the course, prognosis, and man
agement of patients with persistent middle ear effusion and recurrent 
otitis media. I suspect that the majority of these infants will outgrow the 
condition without surgical intervention. Although tympanostomy tubes 
may appear to solve the problem in some situations, it may not be 
necessary for many of these patients. Tympanosclerosis (white plaques 
on the tympanic membrane and nodular deposits in the middle ear sub
mucosa), bther risks of surgery, and expense argue against this ap
proach. 161 Although partial conductive hearing loss may be present for 
a few months with fluid in the middle ear, this has not been shown to 
produce any long-term sequelae in most instances. 162 Hearing impairment 
is considered significant if a loss of greater than 20 decibels is measured 
in a sound-proof room or greater than 25 decibels under other testing 
conditions. Persistent hearing losses of these magnitudes for longer than 
3 months should be treated aggressively to prevent impairment of cog
nitive, language, and emotional development.25 Drainage of middle ear 
fluid and/or tympanostomy tubes may be required. 

A more aggressive approach is also suggested by the results of a recent 
study in which tympanostomy tubes reduced the frequency of otitis media 
in infants with a prior history of at least three episodes of acute sup
purative otitis media.68 Further experience with this strategy is needed; 
however, it may be useful in patients who do not respond to medical 
prophylaxis. 

Complications. What is the outcome of otitis media? Acute complications 
of otitis media are not common, but can be very serious. These include 
mastoiditis, which may occur in up to 8% of untreated cases of otitis 
media,72 facial palsy (suggested by vertigo, nystagmus, tinnitus, hearing 
loss, and nausea and vomiting), suppurative labyrinthitis, sigmoid sinus 
thrombophlebitis, brain abscess, and meningitis. Focal cerebritis, extra
dural and subdural abscesses, and otic hydrocephalus are rarely seen with 
modern approaches to diagnosis and therapy. When encountered, they 
usually represent neglected cases of otitis media, use of home remedies, 
and other misadventures in diagnosis and therapy. The young infant with 
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meningitis may be an exception, however. It is not clear whether the 
otitis media associated with meningitis is a predisposing factor. The vast 
majority of cases of meningitis represent bacteremic illness, thought to 
be an unusual feature of otitis media. The clinician's ability to differentiate 
isolated otitis media and meningitis from cases in which both exist is 
understandably limited in young infants. Therefore, lumbar puncture is 
often required. Failure to respond to appropriate antibiotic therapy after 
48 h requires careful reassessment of the patient, including reconsider
ation of the diagnosis of isolated otitis media. 

The vast majority of infants and children outgrow otitis media within 
2 years and almost all by 5 years of age.26 A small number of patients 
develop chronic otitis media secondary to spontaneous perforation of the 
tympanic membrane and inadequate drainage. This may also reflect host 
(e.g., Down syndrome, cleft palate) and nutritional factors, and persistent 
eustachian tube dysfunction. Most of these patients recover a considerable 
amount of hearing and middle ear function later in life. Most normal 
infants and children with single or repeated bouts of acute suppurative 
otitis media will suffer no permanent complications; however, delay in 
language development may be frequent in such infants.66 Rarely, repeated 
otitis media can be followed by tympanosclerosis, and adhesive otitis 
media (impaired ossicle movement secondary to mucous membrane thick
ening) and cholesteatoma can occur. The latter is suggested by persistent 
otorrhea emanating from a postero-superior perforation.25 

Chronic Suppurative Otitis Media 

Clinical Features. Chronic suppurative otitis media generally occurs after 
spontaneous perforation of the tympanic membrane in cases of acute 
otitis media that are diagnosed late, inappropriately treated, or progress 
due to thickened secretions despite therapy. The patient may present 
with purulent drainage in the external canal and conductive hearing loss. 
There are generally few systemic signs and the condition has been present 
for some time. Underlying the condition are chronic inflammatory 
changes of the ear, eustachian tube dysfunction, and host factors. For 
example, middle ear foreign body granulomas, thought to develop sec
ondary to introduction of milk up the short eustachian tube in bottle-fed 
Eskimo children, seem to predispose them to chronic otitis media.243 The 
bacterial flora associated with chronic otitis media often include Staphy
lococcus aureus, Pseudomonas aeruginosa, Haemophilus, and anaerobic 
bacteria.29 Rarely, tuberculosis may present as chronic otorrhea,106 and 
may be associated with laryngeal and/or pulmonary infection;5 tuber
culous mastoiditis may also be present. 151 The differential diagnosis 
should also include cholesteatoma, granulation tissue, histiocytosis X, 
foreign body, tumor, and fungal otitis media. 
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Treatment. As in acute otitis media, careful removal of cerumen and 
secretions from the external canal under direct observation is a prereq
uisite for adequate examination of the external canal and tympanic mem
brane. A gram stain and culture should be obtained in all cases and 
systemic antibiotic therapy initiated. As in acute otitis media, this is not 
the place for topical antibiotics, analgesics, or antiinflammatory drugs.56 

When otitis externa accompanies otitis media, topical applications may 
be achieved by soaking a gauze wick inserted into the external canal (see 
Otitis Externa). Risks of instilling drops for pain or antibacterial effects 
include maceration of the skin of the external canal, obstruction and 
prevention of adequate examination of the middle ear, and introduction 
of toxic drugs into the middle ear space with subsequent damage to 
middle ear structures.56 Generally, a 4-6-week course of systemic anti
biotic therapy and gentle cleansing of the external canal are necessary 
for recovery from chronic otitis media. Hospitalization may be needed 
for the initiation of therapy directed against Pseudomonas aeruginosa. The 
future availability of oral drugs active against gram-negative bacteria may 
obviate the need for hospitalization in many cases. Consultation with 
otolaryngologists is useful in resistant cases. In some instances, gentle 
debridement of the external canal and removal of cholesteatoma or other 
loculated inflammatory material may be necessary for resolution of the 
condition. Reconstructive tympanoplasty is sometimes required.224 

Serous Otitis Media 

Fluid in the middle ear cavity usually occurs after acute otitis media but 
may also be present due to obstruction without infection. Some of these 
cases, which present in the absence of acute suppurative otitis media, 
may be secondary to allergy.24 Tympanometry is useful to define the 
presence of fluid. 153 If no other inflammatory signs are present, the cli
nician may choose to observe the patient over several weeks rather than 
institute any specific therapy. Approximately 30% of all such effusions 
will contain bacteria.Haemophilus znjluenzae is most common in serous fluid 
and Staphylococcus epidermidis in mucoid exudates.73 If allergic conditions, 
nasal polyps, or other anatomic obstructions exist, correction of these 
problems may be the most important aspect of care. 

As mentioned above, the presence of serous fluid after acute suppur
ative otitis media is common and should resolve in almost all cases after 
4 months. This fluid may be serous, mucoid, or purulent. Medical man
agement is outlined above. If the fluids persists, myringotomy for the 
drainage of thickened secretions (sometimes called "glue-ear") and, in 
rare instances, tube insertions should be considered.50 Retraction of the 
tympanic membrane, a variant of chronic serous otitis media, may occur 
due to persistent or intermittent negative middle ear pressure. Tympa
nostomy tubes can be used to relieve this condition and restore hearing. 
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Mastoiditis 

Pathogenesis/Etiology 

Patients with chronic otitis media and purulent otorrhea are particularly 
susceptible to mastoiditis.ss Cholesteatoma may also be present. In most 
cases, Staphylococcus aureus, Streptococcus pneumoniae, and Streptococcus pyogenes 
are the causative organisms in acute mastoiditis,14 although anaerobes32 

and tuberculosisl 36 are also noted in chronic mastoiditis. 

Clinical Manifestations. Persistent otorrhea, fever, and irritability should 
suggest this diagnosis. Earache and headache are often present, as is 
tenderness localized over the mastoid process. In children under the age 
of 1 year the pinna is often pushed out and down, whereas those over 
1 year more commonly have swelling over the mastoid area. 74 Cranial 
nerve palsies, particularly of the VIth and VIIth nerves, should suggest 
the presence of associated venous thrombosis or meningitis. 

Diagnosis. The diagnosis of mastoiditis is made by observing the clinical 
signs described above and radiographs of the mastoid demonstrating the 
presence of fluid levels or bone destruction. Description of osteomyelitis 
is enhanced by the use of computerized tomography; however, arteri
ography may be necessary for complete visualization of venous sinus 
thrombosis. 

Treatment. Antibiotic therapy should be initiated parenterally with high 
doses of antistaphylococcal and antistreptococcal drugs. Oxacillin 200 
mg/kg/day, divided q 6 h, is a reasonable initial choice. Intravenous 
penicillin should be added in patients with a more chronic course and 
in those with foul-smelling purulent discharge. Tuberculosis, of course, 
requires specific diagnosis and management. Of primary importance is 
the use of surgical drainage in many cases, including those with osteo
myelitis and vascular thromboses. In others, myringotomy and antibiotics 
may suffice.8s 

Complications. Osteomyelitis of the mastoid, venous sinus thrombosis, 
brain abscess, and meningitis are the most frequent and serious com
plications of mastoiditis.250 Fortunately, with early recognition and man
agement of otitis media, mastoiditis is now seen much less commonly. 

Sinusitis 

The sinuses develop at a variable rate throughout infancy and child
hood.252 Although the maxillary and ethmoid sinuses are present at birth, 
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TABLE 4-7. Pathogenesis of Sinusitis 

Infection 
Viral upper respiratory infections 
Dental abscess 
Rhinitis 

Allergy 
Polyps 
Foreign body, e.g., nasotracheal intubation'" 
Adenoidal hypertrophy 
Trauma 
Predisposing conditions 

Cystic fibrosis 
Kartagener syndrome 
Immotile cilia syndrome 
Hurler syndrome 
Down syndrome 
Immunodeficiency 
Facio-cranial abnormalities 
Malignancy 

they are incompletely formed and are rarely the site of primary infection 
before the first year of age. One exception is the association of ethmoid 
sinusitis with orbital cellulitis. The maxillary and frontal sinuses approach 
adult configuration and location only by the age of approximately 8 years. 
At this time they can become symptomatic in a more classic fashion. The 
sphenoid sinus is small and reasonably protected throughout infancy and 
childhood. Infections of this sinus are unusual in the pediatric population. 

Sinuses bear many similarities to the middle ear. They are aerated by 
short openings into the nasal tract and are lined by ciliated respiratory 
epithelial cells. These cilia and covering mucus provide the primary de
fenses for these cavities. The major function is in aeration and, therefore, 
the amount of fluid they contain is usually minimal. 

Pathogenesis 

Like the middle ear, sinuses are affected by conditions that affect the 
normal drainage of mucus and other secretions from these cavities into 
the nasal passages. Some of these factors are outlined in Table 4-7. They 
may occur alone or in combination, such as the association of polyps 
with allergy or cystic fibrosis. Traumatic deviation of the nasal septum 
may obstruct flow from the maxillary or ethmoid sinuses, thereby leading 
to infection. Cranial-facial abnormalities include midline facial bone de
fects, choanal atresia, cleft palate, etc., and may have effects similar to 
those of allergy, polyps, foreign body, and viral respiratory infection. 
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Dental abscesses and infections of the nose, skin, and other adjacent 
structures may lead to sinusitis by direct extension of the infectious 
process. 

Etiology. Streptococcus pneumoniae, Haemophilus injluenzae, and Branhamella 
catarrhalis are the most common causes of acute sinusitis and maxillary 
and ethmoid sites are the most common locations (Table 4-8).253 The 
sinus fluids of patients with chronic sinusitis contain a mixture of anaer
obic and aerobic bacteria.33 It is conjectural whether all these microor
ganisms are pathogenic in chronic sinusitis. One possibility is that these 
abnormal cavities are colonized with respiratory flora after changes in 
their normal drainage and ciliary functions due to chronic inflammation. 
Nonetheless, the clinician is wise to include antibiotics active against these 
bacteria when treating chronic sinusitis. 

Children with cystic fibrosis often have maxillary sinusitis on a chronic 
basis. Examination of the bacteriology of these sinuses have revealed the 
presence of Pseudomonas aeruginosa, Haemophilus injluenzae, streptococci, 
anaerobic bacteria, E. coli, and Staphylococcus aureus.217 

In patients with acquired or congenital immunodeficiences a much 
wider spectrum of etiologic agents may be associated with sinusitis. Ex
amples include mucormycosis in patients with diabetes mellitus, and as
pergillus and candidiasis in leukemic patients.41 A recent report of five 
children with aspergillosis of the paranasal sinuses emphasizes the roles 

TABLE 4-8. Etiology of Sinusitis 

Acute 
Streptococcus pneumoniae 
Haemophilus injluenzae 
Branhamella catarrhalis 
Streptococcus pyogenes 
Rhinovirus 
Influenza 
Parainfluenza 
Adenovirus 
Aspergillus 

Chronic 
Bacteroides 
Pep to streptococcus 
Peptococcus 
Fusobacterium 
Streptococcus pyogenes 
Staphylococcus aureus 
Haemophilus injluenzae 
Fungi258 
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of malignancy, neutropenia and broad-spectrum antibiotics in the path
ogenesis of this condition.20 

Clinical Manifestations. With the exception of ethmoiditis, acute sinusitis 
usually occurs in children over the age of 5 years and is most commonly 
associated with facial pain (periorbital or supraorbital), headache, and 
fever. 252 Younger children may have periorbital swelling and marked 
systemic toxicity. Purulent nasal discharge, congestion of the upper res
piratory tract, otitis media, cough, and foul-smelling breath may also be 
present. 

In advanced cases of sinusitis, swelling of the face adjacent to the 
involved sinuses may occur over the cheek, frontal area, or orbits. Earlier 
swelling of the nasal mucosa unilaterally is a clue to the presence of 
sinusitis, as is the presence of localized tenderness. Retropharyngeal 
purulent exudate and pharyngitis are less specific clues. Trauma, allergies, 
and skin conditions can often be differentiated from infectious sinusitis 
by the lack of systemic signs and the localized nature of the lesion. 

Diagnosis. Among the clinical clues mentioned above, local tenderness 
over the sinus is most important. This is particularly true of older patients 
and patients with infections of the frontal sinus. The diagnosis of sinusitis 
should be confirmed radiographically (Fig. 4-3). Useful views include 
anteroposterior, lateral, and occipitomental. The purpose of these ra
diographs is to try and demonstrate fluid levels, contiguous osteomyelitis, 
and asymmetric opacities. Ultrasonography may be useful as well, par
ticularly in differentiating mucosal hypertrophy from fluid. 252 

Definition of etiology is best achieved by needle aspiration. This tech
nique should probably be reserved for situations where initial antibiotic 

Figure 4-3. Right maxil
lary sinusitis. 
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therapy has failed, or in patients who have particularly toxic and/or life
threatening syndromes. Immunosuppresed patients should also be con
sidered for this procedure early, since the etiologic spectrum of sinusitis 
in these patients is so diverse. In young children general anesthetic or 
analgesic-sedative mixtures are often needed for this procedure. In oth
ers, cocaine can be used for mucosal anesthesia. This should be followed 
by lidocaine anesthesia of the submucosal area. With a new needle and 
syringe, the sinus (usually maxillary) should be entered through the in
ferior meatus (not through the ostium, to avoid trauma to the natural 
drainage site) and purulent material aspirated as completely as possible. 
Gram smear and quantitative aerobic and anaerobic cultures should be 
performed. Although all bacteria isolated may be important, those in 
concentrations greater than 104 cfu/ml (10,000 colony forming units) 
may be causing most harm. 

Blood cultures should be obtained from all patients with systemic 
toxicity and after needle aspiration, since bacteria may be liberated into 
the bloodstream by the procedure. Culture of any ipsilateral nasal dis
charge may also be useful. The interpretation of these culture results 
must be made cautiously, however. Finding group A Streptococcus pyogenes 
or type b Haemophilus injluenzae should be taken seriously, as should the 
finding of aspergillus or zygomyces in immunosuppressed patients. There 
is less concordance between nasal flora and sinus bacteriology when other 
organisms are found. 

Treatment. Initiation of therapy for acute sinusitis in normal hosts can 
be made on clinical and radiographic grounds (Table 4-9). Amoxicillin 
50-75 mg/kg/day is useful initial therapy for acute sinusitis. Other forms 
of ampicillin, such as bacampicillin, can also be used.228 Erythromycin/ 

TABLE 4-9. Treatment of Sinusitis 

Acute 
Amoxicillin 50-75 mg/kg/day divided q 8 h 

or 
Erythromycin/sulfisoxazole 40-100 mg/kg/day divided q 8 h 

Chronic" 
Amoxicillin 50-75 mg/kg/day divided q 8 h 

or 
Phenoxymethyl penicillin 50,000 mg/kg/day divided q 6 h 

or 
Tetracycline 30 mg/kg/day divided q 6 h 

"Dicloxacillin 50 mg/kg/day divided q 6 h should be used if penicillinase
producing staphylococci are considered causative. However, this should not 
be considered adequate therapy for anaerobes. Penicillin, clindamycin, or me
tronidazole should be added in the latter cases. 
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sulfonamide or trimethoprim/sulfamethoxazole combinations are useful 
alternatives.84 The latter is not consistently active against Streptococcus 
pyogenes; penicillin should be substituted in such cases. 

The treatment of complicated acute sinusitis depends On definition of 
the underlying cause or predisposing condition. If it is obstruction, this 
should be removed. This is relatively easy for foreign bodies or polyps, 
but may be more difficult in the face of allergy or congenital abnormality 
of the facial bones. Decongestants and antihistamines may be useful in 
allergic conditions, although the risk of drying secretions and reducing 
drainage needs to be kept in mind. Progression of acute sinusitis despite 
seemingly appropriate antibiotic therapy is an indication for more ag
gressive diagnosis and drainage in selected cases. 

The mainstay of treatment for chronic and fungal sinusitis is surgical 
drainage.258 Penicillin, amoxicillin, tetracyclines, or other antibiotics are 
adjunctive to drainage and the correction of predisposing conditions. For 
example, drainage of a contiguous dental abscess may be critical to re
covery of associated sinusitis. When abscesses are present, Staphylococcus 
aureus becomes a more prominent cause of sinusitis. 

The duration of treatment for acute sinusitis is arbitrary. This depends 
on the extent of infection at the time of diagnosis and the response to 
therapy. A minimum of 1 week is useful, although up to 2 weeks may be 
required. Guidelines include systemic and local findings as well as bac
teriologic response, when available. Chronic sinusitis requires therapy 
for 2-3 weeks in most cases. Therapy needs to be prolonged when 
osteomyelitis and/or tuberculosis is present. 

Complications. These are rarely associated with sinusitis in children but 
can be extremely serious, in consideration of the locale of these sinuses. 
For example, the frontal sinus is extremely close to cerebral structures. 181 

Hence complications include orbital cellulitis, extradural and subdural 
empyema, meningitis, and brain abscess. Cortical thrombophlebitis and 
infarction may present as seizures, focal neurologic signs, or other man
ifestations of intracranial inflammation or infection.34 The young patient 
with sinusitis and systemic toxicity deserves special consideration because 
of the potential for these complications and the frequency of associated 
bacteremia. Thus a lumbar puncture may be indicated in young infants 
with acute ethmoiditis and associated orbital cellulitis. 

Infections in and Around the Eye 

Periocular infections and sinusitis may be related. For example, ethmoid 
sinusitis may be followed by periorbital and/or orbital cellulitis. Allergy, 
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foreign bodies, trauma, and surgery may also play roles in the patho
genesis of these infections. Redness and swelling are the most common 
signs of eye and orbit infections. When acute in onset the causes are 
often infectious (Table 4-lO). When swelling has been present for a week 
or longer, tumors, fungal infections, tuberculosis,219 and metabolic causes 
need to be considered. Bilateral periorbital edema may also be present 
in patients with allergy, trichinosis, infectious mononucleosis, mucocu
taneous lymph node syndrome, leptospirosis, anasarca, congestive heart 
failure, and the syndrome of inappropriate antidiuretic hormone secre
tion. 

Although sty (hordeolum), chalazion (usually staphylococcal infection 
of lid sebaceous gland), and lacrimal duct infections may occasionally 
require systemic antibiotics and drainage, the majority of these conditions 
are self-limited, with spontaneous drainage frequent after warm com
presses (which are also very soothing).236 Periorbital and orbital cellulitis 
are discussed in detail below. 

Eye infections in infants and children are frequent, and predominantly 
of a benign self-limited and localized nature. When infection clearly 
involves the cornea, the interior of the eye, or the orbital tissues, con
sultation with a specialist in ophthalmology is urgently required. The 
diagnosis and management of patients with keratitis, iridocyclitis, and 
endophthalmitis is complicated by the need for careful assessment of 
corneal injury, visual acuity, and the frequent requirement for intra
ocular cultures, drainage and, occasionally, direct intraocular instillation 
of antimicrobial therapy. Conjunctivitis in the newborn is discussed in 
Chapter 3. 

TABLE 4-10. Causes of Acute Periorbital Swelling 

Infectious 

Sty (hordeolum)/chalazion 

Conjunctivitis 
Dacrocystitis/ dacroadenitis 

Periorbital! orbital cellulitis 

Noninfectious causes 

Trauma 
Allergy 
Insect bite 

Usual Cause 

Staphylococcal infection of hair folli
cle/sebaceous gland on eyelid 

See text 
Staphylococcal infection of lacrimal 

duct/gland 
See text 
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Periorbital Cellulitis 

Infections in and around the optic orbit are often grouped under the 
heading of periorbital cellulitis. Primary infections of orbital tissues are 
quite rare and are usually associated with ocular pathology. More com
monly, infections of the periorbital tissues are secondary to sinusitis, 
adjacent skin infections, or septicemia.236 

Periorbital tissues are separated from the orbital contents by the per
iorbital septum, which is a continuation of the periosteum of the frontal 
and facial bones. The lid is actually divided into anterior and posterior 
compartments by this layer of fibrous tissue. 

One of the most useful ways of discussing these infections has been 
described by Shapiro et al.218 Periorbital infections are classified as fol
lows: 

l. Infections associated with paranasal sinusitis (Fig. 4-4). These are 
usually seen in young children with developing ethmoid and maxillary 
sinuses and recurrent respiratory infections. These patients usually 
have active sinusitis, which can be documented radiologically, profuse 
rhinorrhea, and other signs of upper respiratory infection. There is 
swelling and inflammation of the periorbital tissues and systemic signs 
are frequent. Nontypable Haemophilus injluenzae and Streptococcus pneu
moniae are often causative and the patients are generally between the 
ages of 18 months and 4 years. Unlike orbital cellulitis, there is no 
proptosis, ophthalmoplegia, or prolonged morbidity. Treatment is 
directed against the above bacteria, usually by use of amoxicillin, or 
by combinations of erythromycin-sulfisoxazole or trimethoprim-sul
famethoxazole. Generally, these medications can be administered or
ally and clinical improvement is apparent within 2-3 days. A total 

Figure 4-4. Cellulitis secondary to 
maxillary sinusitis. 
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duration of therapy of approximately a week is needed unless s-inusitis 
is persistent and requires drainage.236 

2. Periorbital cellulitis secondary to skin infections. This is easy to di
agnose because of the presence of an insect bite, chickenpox lesions, 
or impetigo on the face, and associated swelling around the eye. In 
some circumstances (such as insect bite) part of the swelling can be 
attributed to allergy. Group A Streptococcus pyogenes or Staphylococcus 
aureus strains are causative in many of these;69 however, H. injluenzae 
has also been reported.93 Aspiration of the cellulitis at the advancing 
border with a 25-gauge needle and a small amount of nonbacteriostatic 
saline will provide sufficient material for gram stain and culture in 
most cases. Cultures of the associated skin lesion are also useful. 
Although blood culture is recommended, it is generally positive only 
in cases with advanced infection and toxicity. It is useful to document 
the presence of bacteremia, since it may guide the physician to look 
for coexistent or subsequent infections. Therapy should be directed 
against the etiologic agent. If the etiology is unknown, dicloxacillin, 
or other antibiotics effective against Staphylococcus and Streptococcus (e.g., 
cephalexin in a child allergic to penicillin), is recommended. Com
plications are rare with this type of infection. 

3. Periorbital cellulitis secondary to bacteremia (Fig. 4-5). This is a more 
common condition seen in infants in the first 3 years of life. These 
infections are generally due to Haemophilus injluenzae type b227 and, 
occasionally, to Streptococcus pneumoniae, and are associated with bac
teremia in most cases. In some, it is unclear whether the pathogenesis 
is related to sinus infection (especially ethmoid sinusitis) and spread 
to the local tissues, or secondary to the bacteremia. Occasionally these 
patients have associated meningitis, pneumonia, septic arthritis, or 
other manifestations of bacteremic Haemophilus or pneumococcal dis-

Figure 4-5. Periorbital cellulitis 
due to Haemophilus influenzae 
type b. 
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ease, and one should search for these. Aspiration of the local skin 
lesions, blood culture, and search for pneumococcal and Haemophilus 
antigens in the serum and urine are warranted. Search for J3-lactamase
positive Haemophilus injluenzae the ipsilateral naris, conjunctival secre
tions, and respiratory tract is also useful as a guide to therapy. The 
presence of this type of organism should suggest the need for con
tinuing antibiotics effective against J3-lactamase-producing organisms 
for the entire course of therapy. As with the other conditions, a positive 
blood culture should prompt a search for other infectious foci and 
should be repeated to ensure adequacy of antimicrobial therapy. It is 
useful to obtain a swab from the prepared skin area, as is done for 
other percutaneous needle aspirations, in an effort to assist in inter
pretation of the culture results. Often specific therapy may be guided 
initially by gram stain of purulent conjunctival fluid, nasal discharge, 
aspirate from the infected periorbital tissues, and/or antigen detected 
in urine or serum. Approximately 1 week of appropriate antibiotic 
therapy is effective in most cases. 

4. Orbital cellulitis. Fortunately, this is the rarest of the periocular in
fections encountered, although it is the most serious. This is because 
the orbital contents are extremely close to the cavernous sinus and 
because subperiosteal abscess, orbital abscess, and optic nerve inflam
mation and compression are potential complications. The presence 
of orbital abscesses can be detected by the use of computerized axial 
tomography76 and, occasionally, by ultrasonography. 

Clinical signs that suggest the presence of orbital cellulitis include 
proptosis, ophthalmoplegia, and decreased visual acuity. These infec
tions are more commonly seen in school-age children and in teenagers, 
and are often related to penetrating ocular injury, foreign body, or 
advanced contiguous frontal or maxillary sinusitis. The cooperative 
older patient may report exquisite pain upon compression of the eye 
and decreased visual acuity or diplopia. These are extremely serious 
infections, and are often due to Staphylococcus aureus, although a variety 
of gram-negative and gram-positive bacteria have been reported. Pen
etrating injuries, with or without a foreign body, may also be associated 
with fungal infections. Aggressive diagnostic procedures are often 
needed to establish the presence of an abscess; and drainage is usually 
effective. 

Antibiotic therapy should be guided by the results of gram stain 
and cultures obtained from collections of pus. Since vital structures 
are at high risk, there should be no hesitation to perform needle 
aspiration, sinus drainage, blood cultures, etc. Initial therapy should 
include administration of antistaphylococcal antibiotics. If sinus in
fection is possible, add drugs active against Haemophilus and pneu
mococcus. Useful combinations are oxacillin and ampicillin, or oxa-
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cillin and chloramphenicol. Single drugs, pending culture results, 
could include cefoxitin, cefuroxime, or ceftriaxone. 

Thus the child with a swollen eyelid and red, painful periorbital 
tissues may represent a diverse spectrum of etiologies and patho
geneses. Diagnosis and management of conditions associated with 
respiratory infections and sinusitis may be different from those as
sociated with skin infections and those seen with penetrating orbital 
trauma. It is useful to consider the anatomic and pathogenic events 
carefully in these patients so that sinus disease, orbital abscesses, 
dental infections, and systemic complications are not overlooked. 

Conjunctivitis 

Epidemiology /Etiology 

Inflammation may be localized to the conjunctiva, or conjunctivitis may 
be a component of a systemic infection (Table 4-11). Most recently, a 
pandemic of enteroviral conjunctivitis has involved an estimated 80 mil
lion people worldwide since 1969.251 The expression of infection has 
ranged from simple conjunctivitis, lasting 3-5 days, to more serious hem
orrhagic conjunctivitis associated with a "polio-like" neurologic syn
drome. The etiologic agent, enterovirus 70, has been isolated from pa
tients in widespread outbreaks in India251 and in Florida. 165 For unknown 
reasons, neurologic manifestations were common in India, whereas the 
infections in Florida manifested most frequently as acute hemorrhagic 
conjunctivitis. 

Localized conjunctivitis is caused by both infectious and noninfectious 
conditions (Table 4-12). Most cases of enteroviral conjunctivitis are seen 
in the warm summer months, whereas adenovirus is. more frequently seen 
in the fall and winter seasons.SO Exceptions are not uncommon, however, 
as illustrated by an outbreak of adenovirus conjunctivitis related to con-

TABLE 4-11. Systemic Conditions Associated with 
Conjunctivitis 

Measles 
Leptospirosis 
Mucocutaneous lymph node syndrome 
Reiter syndrome 
Erythema multiforme 
Listeriosis 
Meningococcal infection 
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TABLE 4-12. Etiology of Conjunctivitis 

Infections 
Virus 

Adenovirus 
Enterovirus 
Herpes simplex 
Varicella zoster 

Bacteria 
Haemophilus 
Staphylococcus 
Streptococcus 
Branhamella catarrhalis 
Moraxella 
Pseudomonas 
Aeromonas226 

Enteric bacilli 
Neisseria meningitidis261 

Anaerobes 
Chlamydia 
Mycoplasma 

Phthirus pubis (lice)3 
Allergy 
Foreign body 
Ultraviolet light '85 

taminated swimming pool water.48 Adenovirus is especially communicable 
and may also present with a variety of associated respiratory conditions. 
Herpes simplex is an uncommon, but dreaded, cause. 

Bacterial causes of conjunctivitis are also frequent, with Staphylococcus 
aureus, Haemophilus injluenzae, and S. pneumoniae among the most common 
agents isolated from infected eyes (Fig. 4-6). Occasionally, Branhamella 
catarrhalis, another normal upper respiratory flora, is pathogenic when 
present in high concentrations in conjunctival fluid. 182 Gonococcal con
junctivitis usually suggests child abuse or use of bizarre folk remedies.4 

Anaerobes are more commonly isolated from infected eyes, although it 
is unclear whether these bacteria are primarily responsible for the con
junctivitis or are secondary invaders subsequent to viral or mechanical 
injury. 170 

Clinical Manifestations. Conjunctivitis usually occurs without systemic 
signs. There is a sudden onset of increased tearing, discharge, pain, 
photophobia, and conjunctival hyperemia. Itching, palpebral edema, and 
subconjunctival hemorrhage may also be present. This condition is often 
bilateral and, in the case of enterovirus, rarely lasts longer than 5 days, 
although adenovirus l7l and bacterial conjunctivitis may take 1-2 weeks 
to resolve, even with specific therapy. 



Figure 4-Q. Conjunctivitis and 
periorbital cellulitis due to Strep
tococcus pneumoniae. 
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Patients, or their parents, often complain of "sticky" eyelids upon 
awakening in the morning and of some loss of visual acuity}2 Visual 
acuity should be checked in all patients with conjunctivitis in whom this 
is possible. When acuity is decreased, consultation with an ophthalmol
ogist is important to evaluate the possibility of coexistent keratitis. The 
presence of corneal infection or inflammation may modify therapeutic 
strategies so that higher concentrations of topical antibiotics and topical 
corticosteroids may be needed. Moreover, consideration of herpes sim
plex keratitis is very important in such cases. 

Adenovi rus Con j u nctivitis 

The presence of pharyngitis, lymphadenopathy, systemic fever, and con
junctivitis should suggest the possibility of adenovirus as a causative 
agent. Pneumonia may also be present. It should be remembered that 
one member of the family may have hemorrhagic conjunctivitis, as a 
manifestation of adenovirus infection, while a young infant contact may 
have pneumonia. Rarely, these patients also have gastrointestinal symp
toms. Although highly unlikely, the potential for life-threatening infection 
should be appreciated, as illustrated by death due to disseminated ad
enovirus type 4 in a 5-year old child who presented with croup and 
conjunctivitis.63 

The Conjunctivitis-Otitis Syndrome 

The association of otitis media, purulent/rhinorrhea, and conjunctivitis 
in children in the first 5 years of life suggests that the patient has the 
conjunctivitis-otitis syndrome.27 This is most commonly due to Haemo
philus inJluenzae, with 55/75 cultures obtained in such patients yielding 
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this organism. Often these are type b, although nontypable Haemophilus 
organisms are also responsible. These patients are generally febrile, an
orectic, and unhappy. 

Diagnosis. Epidemiologic and exposure history, and physical findings, 
will often suggest the specific etiology, knowledge of which dictates the 
therapeutic approach. In some cases, viral cultures are useful in defining 
the cause of an outbreak of conjunctivitis. For example, enterovirus 70 
is often isolated within 3 days, with the use of human embryonic fibroblast 
cells.87 Herpes simplex cytopathic effect is often evident within 1-2 days 
as well. Bacterial cultures are more useful in other cases. How does the 
clinician choose? Aside from the historical and clinical features outlined 
above, microscopic examination of the conjunctival exudate is rapid and 
informative.229 Wright stains are useful. The presence of eosinophils in 
the conjunctival discharge is most compatible with an allergic reaction, 
whereas polymorphonuclear leukocytes point to a bacterial etiology.12 
Mononuclear cells, inclusion bodies, and giant cells are most commonly 
seen with viral causes of conjunctivitis. Neutrophils and inclusion bodies 
in the conjunctival exudate of young infants with conjunctivitis suggest 
chlamydial infection (Fig. 4-7). Fungi or parasites may also be seen. This 
simple, relatively inexpensive test is often overlooked, but can be critical 
in guiding the clinician toward the appropriate diagnostic tests and man
agement. Bacterial, viral, mycoplasmal, chlamydial, or fungal cultures, 
and/or serology may also be indicated. Periocular inflammation, prop
tosis, and systemic illness should prompt further examinations. 

Treatment. When conjunctivitis is presumed to be bacterial in etiology, 
topical therapy is often useful (Table 4-13). Drops need to be instilled 
frequently (every 2-4 h during waking hours). Ointment is preferable in 
children, since it can be applied less frequently, although some transient 
blurring of vision occurs. Several topical preparations can be chosen; 
however, when possible, these should be different from those used sys
temically. Hence, combinations using bacitracin, polymyxin, gramicidin, 
neomycin, etc. are preferred to those incorporating drugs that may be 
used systemically, such as chloramphenicol, trimethoprim, gentamicin, 
tobramycin, etc. This is true even though some of these combinations 
(e.g., trimethoprim plus polymyxin B),'O and single drugs (e.g., gentamicin 
or tobramycin) are effective. 122 Topical uses of systemic antibiotics may 
favor the emergence of resistant strains of bacteria and hypersensitization 
of the host. 

Patients with the conjunctivitis-otitis syndrome, and those with men
ingococcal or gonococcal conjunctivitis, are best treated with systemic 
antibiotics. Therapeutic concentrations of systemic antibiotics, such as 
penicillin or erythromycin, are easily achieved in conjunctival discharge, 
obviating the need for topical treatments (much to the relief of many 



Figure 4-7. Blepharitis and 
conjunctivitis due to Chlamydia 
trachoma tis suggested by the 
presence of inclusion bodies 
and neutrophils (and the ab
sence of bacteria) in giemsa
stained conjunctival exudate. 
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A 

B 

parents with prior experience at trying to get drops or ointment into 
their children's eyes) . 

The patient with conjunctivitis should be followed closely since, despite 
the evaluations mentioned above, some cases of herpes simplex keratitis, 
chlamydial infection, foreign body, and allergic reactions are missed in 
the early stages. The patient with bacterial or common viral causes of 
conjunctivitis is expected to show improvement within 3-4 days in most 
cases. Occasionally, systemic infection may follow conjunctivitis, as illus
trated by the development of meningitis in a 7 -month old, 3 days after 
the diagnosis and topical treatment of culture-positive meningococcal 
conjunctivitis. 155 

Spread to household contacts is common for some of the viral causes 
(e.g., adenovirus, enterovirus) and should also be looked for. Common 
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TABLE 4-13. Topical Antimicrobial Therapy of Conjunctivitis 

Concentration 
Drug (Ointment/Suspension) Comments 

Sodium sulfacetamide 10%,30% May cause burning 
sensation. 

Erythromycin 1% May cause burning 
sensation. 

Tetracycline 1% May cause burning 
sensation. 

Trimethoprim/poly- 1 mg/l0,000 units Gonococcus may be 
myxin B resistant. 

Bacitracin/polymyxin 500 units/1O,OOO May cause burning 
B units sensation. 

Chloramphenicol 1% Aplastic anemia is a 
rare side effect. 

Tobramycin 3% 
Gentamicin 3% 

source outbreaks should also be considered, as ophthalmologic instru
ments have been shown to spread infection in certain situations. Patients 
with conjunctivitis should be isolated in the hospital, since nosocomial 
outbreaks may be devastating, particularly when infection is acquired by 
immunocompromised patients. 129 The clinical manifestations in such 
spread may be quite variable. For example, three separate syndromes 
due to adenovirus 19 (conjunctivitis, keratoconjunctivitis, and pertussis
like illness) were noted in a hospital outbreak.86 Public health approaches 
recognize that most outbreaks are seen in poor socioeconomic popula
tions with crowding, poor hygiene, and inadequate sanitation facilities. 

Chlamydia Conjunctivitis 

There are two major types of conjunctivitis due to Chlamydia trachoma tis. 
The first, trachoma, is most prevalent, with an estimated 500 million 
people affected.49 Of these, 5-10 million are partially or totally blind. 
This infection is spread from person to person with the eye as the major 
reservoir. The second form of chlamydial eye infection is inclusion con
junctivitis, which is a milder, self-limited condition acquired from genital 
reservoirs of C. trachoma tis. 193 

Clinical Manifestations 

Trachoma is a chronic follicular conjunctivitis that can progress to involve 
both lids and bulbar conjunctiva. Conjunctival scarring and spread of 
infection is enhanced by abrasions caused by misdirected lash hair growth. 
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The condition is most prevalent in rural communities in the Middle East, 
Africa, Asia, and Southern and Central America; however, indigenous 
cases have been reported in England and Denmark. 150 Both adults and 
children are affected; however, blindness is more commonly seen in older 
patients. Poor hygienic and socioeconomic conditions plague these same 
populations. 

Inclusion conjunctivitis is most commonly seen in newborns in devel
oped countries who are born to mothers with genital colonization with 
C. trachomatis. After an incubation period of approximately 5-7 days, 
approximately half of the infants born to these mothers develop a marked 
conjunctivitis with redness, swelling, and a profuse watery or mucopu
rulent discharge. There is often lid swelling as well. From 10 to 20% of 
these infants may also have an associated respiratory infection.83 Occa
sionally, sexually active adults with C. trachomatis genital infection may 
also have inclusion conjunctivitis. These patients have many of the fea
tures described for newborns but also may complain of a foreign body 
sensation and photophobia. Rarely, inclusion conjunctivitis can be due 
to feline keratoconjunctivitis agent, a member of the Chlamydia psittaci 
group that may be carried by domestic cats. 

Diagnosis 

The diagnosis of chlamydial conjunctivitis depends on historical and 
geographic features as well as clinical findings mentioned above. Both 
trachoma and neonatal inclusion conjunctivitis can be diagnosed by dem
onstration of chlamydial inclusion bodies in epithelial cells obtained from 
the palpebral conjunctiva. Iodine or giemsa stain can be used; some 
success with immunofluorescent staining has also been reported. 18g Con
firmation is obtained by isolation of Chlamydia in cycloheximide-treated 
McCoy cells or other appropriate tissue culture cells. Serologic evidence 
of infection is provided most reliably by demonstrating a fourfold rise in 
titer of chlamydial complement-fixing antibody, or, more specifically, by 
use of type-specific immunofluorescent antibody tests. In both types of 
conjunctivitis, examination of contacts (ocular for trachoma, and genital 
for inclusion conjunctivitis) is recommended. 

Treatment 

C. trachoma tis organisms are sensitive to tetracyclines, erythromycin, and 
rifampin. Sulfonamides are less active against C. trachoma tis and C. psittaci 
are resistant. Chloramphenicol is ineffective.57 Topical therapy with te
tracycline or erythromycin eye ointment applied three times daily for 5 
weeks is used for trachoma. Systemic treatment with erythromycin or 
tetracycline for 2 weeks is also useful. Improvements in hygienic practices, 
handwashing, and control of insect vectors and inanimate objects capable 
of spreading infection should also be considered. 
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Inclusion conjunctivitis generally requires systemic treatment with 
erythromycin for a period of approximately 3 weeks. Although sympto
matic improvement usually occurs within the first week, nasopharyngeal 
shedding of organisms may continue and topical or shorter courses of 
systemic therapy may be associated with relapse or continued conta
giousness of the infected individual. '64 

Prevention 

If Chlamydia genital colonization or infection is diagnosed during preg
nancy, a 2-week course of erythromycin (250 mg orally four times daily) 
will eliminate C. trachoma tis from the genital tract and prevent neonatal 
infection.83 Silver nitrate drops are ineffective in preventing chlamydial 
conjunctivitis, and tetracycline ophthalmic ointment may also be unre
liable. Erythromycin ointment seems to offer the best prophylaxis against 
ocular chlamydial infection. Isolation procedures in hospital should in
clude precautions in handling secretions and careful disinfection of any 
equipment that may have direct contact with the eye, lacrimal fluid, or 
discharge. 

Prognosis 

Chlamydial conjunctivitis can be prevented by improved hygienic prac
tices and reduction in sexually transmitted genital infections. Early di
agnosis and treatment can obviate scarring and complications in almost 
all cases. Unfortunately, this is not easy to do where large numbers of 

. affected individuals are located in rural areas or in inner-city populations, 
receiving little health care. In such circumstances, chronic conjunctivitis, 
conjunctival scarring, and, occasionally, corneal scarring may supervene. 
Generally speaking, neonatal and adult inclusion conjunctivitis are milder 
conditions. Nutritional factors, hypersensitivity due to reinfections, and 
superinfections may play roles in the different clinical outcomes of these 
conditions. Nevertheless, trachoma is a preventable cause of blindness 
and deserves careful attention. 

Herpes Simplex Eye Infections 

Clinical Features 

Herpes simplex type 1 is the commonest cause of herpetic ocular infec
tions beyond the newborn period; however, type 2 infection is common 
in infants and can be seen at any age. The disease in newborns is char
acteristically more virulent than at other ages and is usually part of a 
systemic herpes infection. As such, infection of all ocular tissues is not 
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uncommon, and keratitis and retinitis often coexist in these patients, 
along with central nervous system and cutaneous infection.43 Occasion
ally, older infants may also have ocular involvement with systemic infec
tions, particularly herpes encephalitis. An example is an 8-month-old with 
fatal encephalitis and herpes simplex chorioretinitis.44 

Beyond infancy, herpes eye infections are most commonly expressed 
as keratitis or keratoconjunctivitis. The initial infection is often asymp
tomatic; hence, recurrent keratitis is most frequently encountered in clin
ical practice. Primary infection may have associated skin vesicular lesions 
and conjunctivitis. In the absence of skin lesions and uveitis, the difficulty 
of differentiating herpes simplex from other causes of conjunctivitis is 
great, and probably accounts for many primary infections of a self-limited 
nature. The great risk to the patient, however, is recurrent infection, 
which varies in extent from small punctate lesions of the cornea to branch
ing filamentous (dendritic), or larger coalescent (geographic keratitis), 
ulcerations. These recurrences are seen in the presence of circulating 
antibody, and progressive scarring with subsequent loss of visual acuity 
is the major complication. Patients are usually well with recurrent disease, 
although they may have systemic manifestations with primary infection. 
These include fever, malaise, and, occasionally, preauricular lymphade
nopathy. 

Diagnosis 

How can the clinician differentiate herpetic keratitis from other causes 
of keratitis and conjunctivitis? This is a difficult task, since examination 
of the eye in young infants and children is not easy.173 Clinical clues, 
however, include the presence of a mononuclear cellular response in the 
lacrimal discharge of a patient with conjunctivitis. If giant cells or in
tranuclear inclusion bodies are seen, this is also helpful. When vesicular 
skin lesions coexist, or the history suggests contact with a patient with 
herpes, or there is a lack of response to seemingly appropriate antibiotic 
therapy, viral cultures will be extremely helpful. 

Management 

The natural course of herpetic keratitis in children is not well-studied, 
but it is assumed that, as in adults, the frequency of recurrences and the 
degree of stromal and corneal damage are directly related to scarring 
and loss of vision. Ophthalmologic consultation is imperative. 

Ocular herpetic infection in the newborn period or in an immunocom
promised patient97 is an indication for systemic antiviral chemotherapy. 
Acyclovir or vidarabine can be used (Chapter 2). Primary herpetic keratitis 
beyond the newborn period should probably also be treated in this way, 
as well as with topical antivirals. However, the latter is more easily said 
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than done, since the application of ointment or drops every few hours 
in the eyes of infants and young children is not easy. 

Debridement of scar tissue and corneal lesions, as well as topical an
tiviral therapy, are the mainstays of treatment for primary and recurrent 
disease. Three percent acyclovir is as effective as 3% vidarabine when 
used as an ointment applied every 2-3 h during waking hours. 166 Two 
percent trifluorothymidine (trifluridine) is equivalent to 3% acyclovir as 
well;123 however, interferon may enhance the effect of topical antiviral 
chemotherapy.46 Healing time for recurrent lesions is usually around 4 
days and the frequency of recurrence is unpredictable. Children have the 
added disadvantage of amblyopia as a potential risk associated with de
creased unilateral visual acuity. 

The primary care health provider's role in this disease is suspicion of 
the diagnosis in its earliest stages. Although conjunctivitis is often con
sidered a minor infectious disease, it is a disaster in a small number of 
patients who turn out to have a primary herpetic infection. 

Other Causes of Keratitis 

Isolated infections of the cornea are rare in infants and children. Herpes 
simplex infection accounts for most of these. Other rare causes include 
Shigella,196a diphtheria,39 Azotobacter,13o and a variety of invasive infec
tions secondary to surgery or trauma. Wearers of soft contact lenses may 
develop keratitis due to a variety of pathogens including Pseudomonas.257 
Keratomycosis (fungal keratitis) is occasionally encountered after ocular 
trauma or secondary to foreign bodies. Amphotericin B therapy is usually 
required, although recent experience with oral ketoconazole is promis
ing. 103 

Endophthalmitis 

Pathogenesis/ Etiology 

Endophthalmitis refers to infections of internal structures of the eye. The 
condition is generally acquired in two ways: (1) postsurgical or posttrau
matic; in these cases Staphylococcus aureus and a variety of gram-negative 
bacteria and opportunists85 are most frequently causative; (2) indigenous 
or metastatic infection; this is seen after bacteremia or fungemia. Bacterial 
causes can include pneumococcus, meningococcus, 141 and Streptococcus 
pyogenes, as well as Haemophilus injluenzae in patients with associated bac
teremia and meningitis.235 Opportunists, such as Bacillus cereus, may be 
causative in intravenous drug abusers.216 

Fungal causes are diverse and are most frequently seen in severely 
immunocompromised patients, and in those with extensive burns, or 
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those who are receIVmg broad-spectrum antibiotics or parenteral ali
mentation therapy. Candida endophthalmitis is most frequent.23I How
ever, any opportunists may cause severe ocular damage in this type of 
patient, as illustrated by infection due to Petriellidium, a soil contaminant 
ordinarily of low virulence. 144 

Toxocara canis is also an important cause of chronic endophthalmitis 
and retinal granuloma. 18 

Clinical Manifestations/Diagnosis 

The condition should be suspected in a patient who develops a red, 
swollen, painful eye, in association with the above predisposing condi
tions. Moreover, this complication may occur after ocular surgery or 
trauma and should be suspected in all bacteremic and fungemic patients. 
The consequences are grave and may include loss of vision and diffuse 
panophthalmitis with subsequent loss of the eye. Abscesses and inflam
mation of other orbital tissues can be differentiated from eye globe in
fection by computerized tomography and ultrasound techniques. Hy
popyon, or pus in the anterior chamber, is most often a sign of bacterial 
infection, but occasionally may be due to leukemic infiltrate.96 Specific 
therapy must be individualized and depends on accurate etiologic diag
nosis. Hence aspirations of vitreous or aqueous fluid are essential. These 
should be examined by conventional smear and culture techniques. Oc
casionally, as in suspected toxocariasis, antibody determinations in these 
fluids may be useful. 

Treatment 

Surgical consultation is recommended. Antimicrobial therapy initially is 
directed against the common causes of infection, depending on the path
ogenesis, as outlined above. Although a variety of antimicrobials enter 
aqueous secretions when this chamber is inflamed, intraocular injections 
and, occasionally, vitrectomy85 may be necessary. For example, cefoxitin 
can reach concentrations in the anterior chamber in excess of 6 fLg/ml.110 
However, drainage of pus from this site may be more important than the 
actual antibiotic concentrations. Other antimicrobials enter ocular com
partments less well. This is particularly true of amphotericin B, which 
has been injected into the vitreous for the treatment of Candida endo
phthalmitis.231 Local tissue concentrations may be prolonged after such 
injections, so that repeated doses may not always be necessary. Other 
successful approaches to the therapy of Candida endophthalmitis include 
combinations of intravenous amphotericin B with rifampin l33 or 5-fluo
rocytosine.9 

Topical and systemic prednisone are often effective in controlling in
flammation due to Toxocara endophthalmitis, but vitrectomy may be 
needed in some cases. IS 
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TABLE 4-14. Infectious Causes of Chorioretinitis 

Congenital 
Cytomegalovirus 
Toxoplasmosis 
Herpes simplex virus 
Rubella 
Syphilis 

Acquired 
Toxocariasis 
Candidiasis 
Histoplasmosis 

Chorioretinitis 

Syphilis (late secondary or tertiary) 
Tuberculosis 
Aspergillosis 
Amebiasis 
Brucellosis 
Onchocerciasis 
Cys ticercosis (Taenia solium) 
Cytomegalovirus 174 infection 
Herpes simplex infection 
Toxoplasmosis (most are probably reactivation 

of congenital infection) 

Many infections can involve the choroid and retina (Table 4-14). Most 
of the classic causes of congenital infection may result in newborn cho
rioretinitis, but a much broader differential diagnosis is possible in older 
children and adolescents. Cytomegalovirus chorioretinitis is most com
monly seen in congenitally infected newborns, but can also be acquired 
in both immunologically compromised and competent hosts.61 Sarcoi
dosis, retinoblastoma, and traumatic causes should also be considered. 

Toxoplasmosis is the most frequent cause of chorioretinitis beyond the 
newborn period and may present as fulminant infection. 188 Although most 
cases represent reactivation of congenital infection,79 several family out
breaks also support a role for acquired infection.7 Serologic titers are 
usually unchanged; however, a sensitive technique has been developed 
to detect intraocular IgG toxoplasma antibody, which may be helpful in 
the diagnosis of this condition.247 Treatment consists of administration 
of pyrimethamine, sulfadiazine, and steroids for 2-3 months in most cases. 
Trisulfapyrimidines and clindamycin have also been recommended. 196 
Severe visual impairment may result after several recurrences. 
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Soft Tissue Infections: Head and Neck 

Infections of the subcutaneous and submucosal spaces of the head and 
neck, mostly in the form of cellulitis or abscess, have the potential for 
grave complications. The spaces are usually defined by fascial planes. In 
the midline they include retropharyngeal, prevertebral (between the re
tropharyngeal space and the body of the cervical vertebrae), sublingual, 
and submental spaces. 19B Those in the lateral direction include periton
sillar, lateral pharyngeal, and submandibular spaces. Facial and buccal 
cellulitis is discussed in Chapter 7. 

Pathogenesis and Etiology 

Most of these infections follow trauma or focal infections of the oral 
cavity. These include tonsillitis, pharyngitis, dental abscess, gingivitis, 
stomatitis, and combinations of these. Dental extraction may not nec
essarily lead to local abscess, but may provide the entry site for oro
pharyngeal flora into the submucosal tissues.42 The resultant infection is 
usually consistent with cellulitis in its early stages, and abscess later on. 

The microbes causing these infections are primarily derived from the 
normal flora of the oral and upper respiratory tracts. For example, 90% 
of the gingival flora are anaerobic bacteria, including Bacteroides, Fu
sobacterium, and anaerobic staphylococci and streptococci. Aerobes in
clude Streptococcus viridans, Branhamella catarrhalis, and, in a considerable 
number of children, Streptococcus pneumoniae, nontypable Haemophilus in
jluenzae, and Staphylococcus aureus. These flora are affected by age, nutrition, 
dentition, hygiene, hospitalization, and antimicrobials. These deep tissue 
infections, therefore, often contain several different species of bacteria, 
including aerobes and anaerobes. Those involving dental trauma or per
idontal infection more commonly include anaerobes, whereas those in
volving the nasopharynx and tonsils more commonly include Streptococcus 
pyogenes, Staphylococcus, Streptococcus pneumoniae, Haemophilus, and an
aerobes.31 .65 Rarely, Actinomyces, Clostridium, Lactobacillus, Veillonella, 
and Eubacterium are present in these lesions. 

Clinical Manifestations 

Several distinct syndromes are described, although there is much overlap. 
In certain areas, such as the submandibular spaces, these infections are 
often referred to as "Ludwig's angina." In others, the terms peritonsillar 
or peripharyngeal abscess may be used. I prefer using the anatomic 
location and the characteristics of the infection to describe the condition, 
e.g., submental cellulitis or abscess. 

These patients are usually in some distress, with considerable pain on 
swallowing, tongue movement, speaking, etc., depending on the locali-
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zation of the infection. Upper airway obstruction may also occur.142 In 
advanced stages, signs include swelling, superficial and deep tenderness, 
drooling, and a "bull neck" appearance. Drooling is more commonly 
seen in young infants. Physical examination may reveal swelling around 
the tonsils or sublingually. This may be obvious upon external exami
nation of the neck as well. Retropharyngeal and prevertebral infections 
are more difficult to delineate, and may require digital palpation. Oc
casionally this must be done with the patient anesthesized. 

Diagnosis 

Clues to be obtained from the history include a previous history of dental 
extraction (particularly molars), dental abscesses, oral trauma, or phar
yngotonsillitis. Physical signs have been described above. Sometimes pa
tients may also have meningismus or torticollis. A lateral radiograph of 
the neck is useful in defining some of these infections, particularly those 
in which the retropharyngeal space is enlarged. Particular attention to 
the distance between the cervical vertebral body and the pharynx should 
be made. 142 Sometimes, a barium swallow may assist this evaluation. 
Radionuclide taken up by inflammatory cells, such as gallium-67, may 
also be useful in localizing these infections. 

Oropharyngeal cultures may be useful, particularly in soft tissue in
fections secondary to pharyngitis, tonsillitis, and focal infections of the 
oral cavity. In other cases, gram stain and culture of material obtained 
by percutaneous needle aspiration of the lesion, or at incision and drain
age, are important. A blood culture should be taken after needle aspi
ration or incision. Antibiotics may be started immediately after these 
cultures are obtained. 

Differential Diagnosis 

In the retropharyngeal space, cystic hygromas, hemangiomas, and pri
mary neurogenic tumors need to be considered, although these swellings 
are present for a longer period of time and are not usually associated 
with local and systemic inflammation. 142 Midline and anterior masses 
include thyroid lesions and hypoglossal cyst; located more laterally are 
bronchogenic cysts, thyroid tumors, and neoplasms. 

Treatment 

Depending on the severity of the case, the patient may require intravenous 
hydration, maintenance of an adequate airway, and analgesics. Most of 
these patients require hospitalization. Antibiotic therapy effective against 
Staphylococcus aureus and other aerobes and anaerobes of the upper res
piratory tract should be initiated immediately after acquiring appropriate 
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cultures. As an example, oxacillin and ampicillin or oxacillin and penicillin 
can be administered intravenously. Cephalosporins such as cefoxitin can 
be used in patients who are allergic to penicillins. Lesions that have 
already formed abscesses, those associated with complications (see be
low), and those that are impinging upon vital structures require drain
age. 138 General anesthesia is usually required in children. Bilateral ton
sillectomy is indicated with a second episode of peritonsillar abscess, or 
with severe recurrent tonsillitis, despite adequate antibiotics and surgical 
drainage of the initial peritonsillar abscess. As many as 50% of children 
may require this approach.91 

Antibiotic therapy can be a<ljusted to a more narrow spectrum as soon 
as culture results become available. In many cases the oral route is sat
isfactory, with appropriate monitoring. Patients with adequately drained 
lesions may require shorter durations of therapy (5-10 days), whereas 
those who are treated without surgery should usually undergo antibiotic 
therapy for 10-15 days. These decisions need to be individualized, de
pending on the infecting microorganism, the site, host characteristics, 
and clinical and microbiologic responses. 

Complications 

If one considers the anatomy of these spaces, it is not surprising that 
rare, but life-threatening, complications can ensue. Examples include 
septic thrombophlebitis of the internal jugular vein and Fusobacterium 
necrophorum septicemia,213 and carotid artery erosion with infections of 
the lateral pharyngeal spaces. These compartments are also traversed by 
the sympathetic chain and cranial nerves IX, X, XI, and XII. Suppurative 
mediastinitis and pleuropulmonary,156 intracranial, and hematogenous l86 

spread have all been observed, as have ruptures into the trachea and 
esophagus and respiratory obstruction. 

Epiglottitis 

Consideration of the diagnosis of acute epiglottitis demands prompt 
action because the major complication of this infection is acute respiratory 
obstruction. Approximately 80% of cases are seen in children between 
the ages of 1 and 5 years, but can occur at any age. It is most prevalent 
in the winter months, although cases occur in the summer as well. 

Etiology and Pathogenesis 

Haemophilus inJluenzae type b is the major cause of epiglottitis. The disease 
is associated with bacteremia in almost all cases, although it is unclear 
whether colonization and infection of the epiglottis precedes or follows 
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the bacteremia. Occasionally, respiratory viruses and other bacteria, such 
as group A or C Streptococcus,200 have been implicated. 

Clinical Manifestations 

Epiglottitis is characterized by an abrupt onset of fever and tOXICIty, 
associated with sore throat and some pain on swallowing. 13 Occasionally, 
uvulitis is also present. ISO The voice is often mumed and the patient may 
refuse to move his head and neck, although Kernig's sign is absent. The 
disease progresses rapidly over the first 24-36 h to include respiratory 
distress, noisy inspiration, flaring of the nostrils, chest wall retractions, 
and dysphagia. The respiratory rate and pulse are increased initially, but 
may be decreased later on due to the need for additional inspiratory 
effort. In the most seriously involved cases, the child assumes a still, 
sitting-up position, leans forward, and breathes with an open mouth. 
Such posturing and drooling are critical signs suggesting a markedly 
impaired respiratory status. 13 

Diagnosis 

The diagnosis of epiglottitis should be based on clinical criteria. Labo
ratory tests should not be relied upon to suggest the diagnosis, even 
though a negative serum C-reactive protein may point to croup as an 
alternate diagnosis.1 6s In fact, venipuncture, aggressive examination of 
the throat and epiglottis, lumbar puncture, and throat swabs may be 
sufficiently traumatic to trigger acute respiratory obstruction in such a 
patient. Depending on the status of each patient, an adequate airway 
should be maintained and humidified oxygen supplied before and during 
transport to an intensive care facility. 

A lateral neck X-ray is a relatively noninvasive test useful for confirming 
the diagnosis, but should precede definitive management only in patients 
without advanced signs of respiratory embarassment. The patient should 
be accompanied by personnel and resuscitation equipment. After the 
airway is established, and the child otherwise stabilized, a blood culture 
can be obtained and the serum and urine can be examined for the 
presence of Haemophilus antigen. If the patient is intubated, the epiglottis 
should be cultured. Swabs of the throat and epiglottis before intubation 
are not recommended. 

In approximately 25% of cases of epiglottitis, pneumonia and/or cerv
ical.lymphadenitis are also present. 148 Meningitis is seen in a small number 
of such patients as well. Lumbar puncture should be reserved for patients 
with persistent meningeal signs after the establishment of an adequate 
aIrway. 
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Treatment 

The most important and life-saving treatment consists of adequate ox
ygenation. The patient should be left in the upright position as much as 
possible. Although observation in an intensive care setting is useful in 
experienced hands, early intubation or tracheostomy is safest. The least 
morbidity is associated with humidified oxygen administered via naso
tracheal tube.62 In centers where tracheostomy is more readily available, 
this procedure is safest. Nasotracheal intubation is preferred since the 
mean duration of intubation is rarely longer than 3 days. Fiberoptic 
laryngoscopy may be a useful guide to tracheal extubation. 154 

Antibiotics should be added as soon as possible, but should not take 
priority over respiratory and cardiovascular support. Ampicillin, 200 mg/ 
kg, and chloramphenicol, 75 mg/kg/day, should be given in 4 divided 
doses. Moxalactam, cefoperazone, ceftriaxone, and several other ceph
alosporins active against Haemophilus injluenzae can also be used. The route 
of therapy depends on the patient's illness. Parenteral antibiotics are 
rarely required for more than 2 or 3 days. A total duration of 7 days is 
adequate in almost all cases. Prolongation of antibiotic therapy is indi
cated in cases with slow sterilization of the blood. When this occurs, 
associated pneumonia, lymphadenitis, empyema, or meningitis should be 
suspected. 148 

Prognosis 

At present, mortality from acute epiglottis is seen in approximately 2% 
of cases. This is usually due to fulminant disease and/or late diagnosis, 
difficulties in transportation, or other misadventures in diagnosis and 
management. Death is almost universally due to respiratory obstruction. 
Recurrence is extremely unusual and has been reported by one author 
to occur only once in 500 cases. 13 

The prevention of invasive Haemophilus infections in family or day
care center contacts is similar to that described for Haemophilus men
ingitis (see Chapter 9). 

Cervical Lymphadenitis 

Cervical lymphadenitis is considered here because of the frequent in
volvement of anterior and posterior cervical lymph nodes in soft tissue 
infections of the head and neck, and in upper respiratory infections. 
Remember, postauricular and occipital nodes are commonly palpable in 
the absence of disease in infancy but rare after 2 years of age, whereas 
submandibular and cervical nodes are rarely palpable in infants but com-
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monly in children. I I Inflammation of the lymph nodes in the sublingual, 
submental, and periauricular areas is also common. The etiologic spec
trum is large and may reflect pathology in the skin, subcutaneous tissue, 
sinuses, eyes, and oral cavity. 

Epidemiology 

Swelling of the lymph nodes in the head and neck is unusual in newborns. 
Staphylococcus aureus, group B Streptococcus, and gram-negative bacter
emia may be responsible, as may unusual flora of newborns such as 
Mycoplasma hominis. 17 .'> Neoplastic disease and congenital cysts should be 
considered in the differential diagnosis of lymphadenopathy in this age 
group. 

Acute lymphadenitis of school-age children is most commonly asso
ciated with upper respiratory infections, such as streptococcal pharyngitis, 
tonsillitis, herpangina, and herpes simplex stomatitis, or may occur with
out evidence of associated infection. Thus, it is not surprising that cervical 
lymphadenitis is more commonly seen in winter months, when respiratory 
illnesses are more prevalent. 

Pathogenesis 

Knowledge of the anatomic area drained by particular nodes facilitates 
the search for the underlying cause.21i2 For example, submental lym
phadenitis is most commonly associated with infections of the lower front 
teeth or floor of the mouth, whereas occipital lymphadenitis is usually 
associated with inflammatory conditions of the scalp. Sublingual nodes 
drain the tongue and posterior aspects of the lower teeth, and cervical 
nodes the posterior pharynx and adjacent portions of the neck. Preaur
icular nodes are associated with inflammation of the parotid glands and 
the external auditory canal. A careful search of the drainage area will 
often reveal the primary inoculation papule in tularemia or cat-scratch 
disease, or may define the tinea capitis, seborrhea, or tick associated with 
occipital lymphadenitis. It is presumed that the genesis of the majority 
of cases of isolated cervical lymphadenitis is in oropharyngeal colonization 
(often with an inflammatory or traumatic lesion that has completely healed 
by the time lymphadenopathy is noted). 

Etiology 

It is helpful to think of the causes of lymphadenitis of the head and neck 
in terms of the duration of the swelling, epidemiology, and the presence 
of associated pathology. Examples of the latter include impetigo, pedi
culosis capitis, and conjunctivitis. 

The duration of illness may offer other clues to the diagnosis (Table 
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TABLE 4-15. Causes of Lymphadenitis: Head and Neck 

Acute (1 week or less) 
Primary 

Staphylococcus aureus infections 
Streptococcus pyogenes group A infections 
Other bacterial infections 

Secondary to: 
Pharyngitis 
Tonsillitis 
Dental abscess 
Stomatitis 
Soft tissue infections 
Skin infections 

Subacute (1-4 weeks) 
Epstein-Barr virus infections 
Tularemia 
Cytomegalovirus infections 
Toxoplasmosis 
Visceral larva migrans (toxocariasis) 

Chronic (longer than 4 weeks) 
Atypical mycobacterial infections 
Tuberculosis 
Histoplasmosis 
Cat-scratch disease 
Neoplasms/histiocytosis 
Sarcoid 
African trypanosomiasis 

4-15). Epidemiologic factors of importance include exposure to tuber
culosis; ingestion of raw milk; travel; exposure to wild animals, ticks, and 
cats; and outbreaks of histoplasmosis, or streptococcal infections. The 
vast majority 0f cases of lymphadenitis in the anterior cervical chain are 
due to common bacterial pathogens.26o Hence, approximately one-third 
of cases are due to Staphylococcus aureus, one-third to group A Streptococcus 
pyogenes, and one-third to a variety of pathogens. I I This differential di
agnosis grows as the lymph nodes remain persistently enlarged.212 Tu
berculous lymphadenitis is still common in endemic countries,176 whereas 
atypical mycobacteria is a more frequent cause of granulomatous cervical 
adenitis in children in a North America. 190 

Clinical Manifestations 

Basic to discussion oflymphadenitis are clinical definitions of normal and 
abnormal lymph nodes. Since many normal lymph nodes are palpable, 
criteria for pathology are often subjective. Factors involved include the 
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age of the patient (palpable lymph nodes greater than a few millimeters 
in size are rarely seen in newborns and young infants), frequency of 
upper respiratory infections (school-age children with repeated bouts of 
tonsillitis may have persistently enlarged anterior cervical lymph nodes 
without any pathology other than reactive hyperplasial92 , or repeated skin 
infections (nonspecific lymphadenopathies are commonly seen with im
petiginized skin lesions, furunculosis, etc.) and features of the physical 
examination (local signs of inflammation, size, fluctuance, consistency, 
and mobility). In addition to size, other markers of pathology include 
tenderness, stony hard consistency, fluctuation, matting, or the presence 
of sinuses or dimples. For example, fluctuation without marked systemic 
signs suggests cat-scratch disease and, occasionally, staphylococcal in
fection. The presence of draining sinuses suggests actinomycosis, tuber
culosis, atypical mycobacteria, or fungi as causes (Fig. 4-8). 

Acute lymphadenitis may be associated with fever, malaise, dysphagia, 
and local tenderness. These usually improve within a few days after the 
initiation of appropriate therapy or are self-limited within a week in the 
majority of cases due to acute viral infection. Persistent lymphadenopathy 
generally falls into one of two categories. One encompasses associated 
systemic signs, such as weight loss, persistent fever, and anemia or neu
tropenia. These signs should prompt early consideration of biopsy. That 
is because the likelihood of lymphoma, sarcoma, and other neoplasia is 
enhanced in these patients. ll3 More commonly, systemic signs are minimal 
or absent and the patient has persistent swelling, with or without pain. 

Figure 4-8. Preauricular lymphadenitis 
with draining sinus characteristic of atypical 
mycobacteria infection. 
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Diagnosis 

The approach to the diagnosis of lymphadenitis of the head and neck in 
the infant or child depends on many of the factors outlined above. Acute 
anterior cervical lymphadenitis is commonly due to streptococcal phar
yngitis, or to other inflammatory lesions of the mouth and throat, and 
these are relatively easy to diagnose. When this occurs without other 
localizing findings, etiologic diagnosis may be aided by needle aspiration 
of the node, although this is usually unnecessary in the normal host. That 
is because the etiologic differential diagnosis is reasonably narrow and a 
clinical response is expected in the majority of cases after a short course 
of therapy directed against Staphylococcus aureus and Streptococcus pyogenes. 
Of course, the diagnostic workup should include a detailed history about 
tuberculosis, exposure to wild animals, ingestion of raw milk, travel, and 
systemic signs that would suggest a more serious condition. In most 
cases, the clinician need proceed no further. Baseline measurements of 
the node should be taken and a therapeutic antibiotic trial embarked 
upon. 

When the host is abnormal or the patient has failed to respond to 
therapy directed at the common causes of acute cervical lymphadenitis 
within 4-5 days, a more aggressive diagnostic workup is justified (Fig. 4-
9). In particular, this includes newborns, immunocompromised hosts, 
those with supraclavicular and/or matted or hard lymph nodes, and pa
tients with systemic signs. Evaluation should include a reassessment of 
the history and physical findings, including careful examination of the 
teeth and mouth, search for papules and ticks, history of tuberculosis 
and travel, and repeated measurement of the lymph nodes. At this point, 
it is useful to rule out anemia and leukemia by obtaining a complete 
blood count and smear. A Mantoux skin test should also be applied. If 
the skin test is negative (less than 5 mm induration and/or erythema at 
48 h), aspiration of the node can be performed. The skin should be 
prepared with alcohol and povidone-iodine. The prepared area should 
be cultured in order to define the presence of Staphylococcus or other 
skin contaminants. Then an 18- or 21-gauge needle containing a small 
amount (0.1 ml) of nonbacteriostatic saline can be inserted through the 
skin. The aspirated material should be gram-stained and cultured ap
propriately. 

If tuberculosis or atypical mycobacterial disease is suspected, excisional 
biopsy is preferred to needle aspiration or incision, since the latter are 
often associated with poor healing, sinus drainage, and recurrence.244 
Specific skin tests for the diagnosis of atypical mycobacteria are not 
commercially available at this time. When used in the past, these skin 
tests provided some guide to the specific mycobacterial etiology.14o In 
general, skin test reactions involving 5-1O-mm diameter areas of skin are 
suggestive of atypical mycobacterial lymphadenitis, whereas reactions af-
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Acute cervical lymphadenitis 
No associated pathology 
History nonspecific 

Figure 4-9. Diagnostic evaluation of acute cervical lymphadenitis (less than seven days 
duration). 

fecting areas greater than 10 mm also suggest the diagnosis of tuber
culosis. 

The evaluation of more chronic causes of lymphadenopathy is outlined 
in Fig. 4-10. In the head and neck, particular attention should be given 
to tularemia with or without signs of oropharyngeal inflammation. This 
is best diagnosed by measuring the titer of agglutination antibody to 
tularemia antigens in the patient's serum. Peripheral blood eosinophilia 
may suggest the presence of toxocara, and atypical lymphocytes, Epstein
Barr virus. Cat-scratch disease is best diagnosed by history of contact 
and exclusion of other causes (Fig. 4-11). Poorly standardized skin test 
antigens have been used; however, estimates of the test's specificity and 
sensitivity are impossible. Aspiration of painful, fluctuant nodes is often 
beneficial; however, no specific therapy is available. 

Atypical mycobacterial disease, tuberculosis, neoplasia, histiocytosis, 
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Chronic cervical lymphadenitis (> 7 days) 

No system ic signs 
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Figure 4-10. Diagnostic evaluation of chronic cervical lymphadenitis (more than seven days 
duration). 

and, occasionally, toxoplasmosis can best be diagnosed by histopathologic 
examination of lymph node. Considering the wide differential diagnosis 
and diverse microbiologic etiologies, a careful preoperative assessment 
is essential for appropriate processing and examination of the specimen. 
I am sure we have all had the unhappy experience of trying to piece 
together the diagnosis of one of these cases after a surgical procedure 
and "routine" microbiologic and histopathologic studies were carried 
out. 
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Treatment 

Figure 4-11. Inoculation 
site papule and preauri
cular and mandibular lym
phadenitis after cat 
scratch. 

The initial approach to acute cervical lymphadenitis is based on the 
assumption that approximately two-thirds of cases are due to Staphylococcus 
aureus or group A Streptococcus. Hence, use of dicloxacillin 50 mg/kg/ 
day, divided q 6 h, is a rational plan. Patients allergic to penicillin can 
be treated with cephalexin 75 mg/kg/day in four divided doses. The node 
should be measured and the patient's course followed. If there is no 
clinical improvement within 72 h, consideration of drainage by incision 
or needle aspiration should be given. This is particularly appropriate for 
advanced staphylococcal lympadenitis, where viable organisms may be 
found in drainage material despite the administration of potent antista
phylococcal antibiotics. Drainage will usually reduce morbidity. 

Patients with more chronic lesions, as discussed above, require more 
extensive diagnostic workup and therapy based on the specific etiology. 
In North America, many of these patients have atypical mycobacterial 
disease or reactive hyperplasia secondary to repeated upper respiratory 
infections. Excision is curative for atypical mycobacterial lymphadenitis, 192 
whereas 9 months of antituberculosis therapy with two drugs (e.g., ison
iazid and rifampin) should be used for tuberculous lymphadenitis.244 Bi
opsy is unrewarding in up to 80% of cases of chronic lymphadenopathy.113 
The rationale often used is that the surgical approach will save an ex
pensive and arduous diagnostic workup. The truth is that the histopath
ologic diagnosis in many of these cases is nonspecific reactive hyperplasia 
or granulomatous changes. Subsequently, therefore, the detailed diag
nostic studies are still needed, but the opportunity to examine the tissues 
for specific microbiologic causes has been lost in many cases. It is clear 
that the approach to diagnosis and management of lymphadenitis of the 
head and neck requires a detailed history, careful node measurements, 
and periodic observation by the physician, patient, and family. Repeated 
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antibiotic courses and premature surgical interventions are often non
productive. 

Thyroiditis (Fig. 4-12) 

Acute suppurative thyroiditis should be included in the differential di
agnosis of anterior cervical inflammatory lesions, such as cellulitis, lym
phadenitis, and abscess. 19 This rare condition is manifest by severe an
terior neck pain, swelling over the area of the thyroid, and systemic 

A ~ __________________ ~ 

Figure 4-12. Features of suppurative thyroiditis. 
A: Swelling in anterior neck. B: Pus obtained by 
percutaneous aspiration. C: Gram stain revealing 
mixed flora of thyroid abscess. 

c 
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toxicity. 1 Males seem more commonly infected and the ages of patients 
reported have been between 3 days l52 and 12 years. 

Etiology 

The infection is usually due to mixed anaerobic flora, suggestive of 
invasion by oral bacteria.233 Staphylococcus aureus may be present alone or, 
more commonly, anaerobic streptococci and Bacteroides are also found. 
Unusual infectious causes have been reported in chronic granulomatous 
disease, including Mycobacterium chelonei, Aspergillus fumigatus, and Acti
nomyces.H2 

Diagnosis/T reatment 

The diagnostic procedure of choice is percutaneous needle aspiration of 
the abscess site. Radionuclide scan with iodine-123 can be used to ef
fectively localize the infection in the thyroid.259 Appropriate antibiotic 
therapy includes penicillin and oxacillin initially, which should be adjusted 
based on gram stain, the results of skin testing, and microbiologic data. 
These children are usually euthyroid and the prognosis is excellent, with 
rapid defervescence after appropriate antibiotic therapy and drainage. 

Parotitis 

Except as a manifestation of mumps virus infection, parotitis is a relatively 
uncommon condition in children. Lymphadenitis is sometimes confused 
with inflammation of the parotid, since the lower lobe of the parotid 
gland may extend below the angle of the jaw. Generally, however, swell
ing, tenderness, and erythema over the posterior one-third of the man
dible and under the tip of the ear lobe are characteristic of parotid 
inflammatory disease. 

Parotitis can be divided into three main categories: acute, chronic, and 
recurrent. The causes of acute parotitis listed in Table 4-16 can be divided 
into viral and suppurative types. Viral parotitis is classically due to mumps 
virus and usually associated with fever, acute tenderness of the parotid 
glands, and generalized malaise. A mumps-like parotid swelling may also 
be due to parainfluenza virus l45 and, occasionally, influenza,28 coxsackie, 
or ECHO virus infections. Lymphadenopathy, jaw tumors, masseter mus
cle swellings, and infantile cortical hyperostosis can be confused with 
parotitis. 

Mumps 

Mumps is generally a viral infection of school-age children, although the 
disease may occur at any age. As many as half of the infected individuals 



TABLE 4-16. Causes of Parotid Enlargement 

Viruses 
Mumps 
Parainfluenza 
Influenza 
Cytomegalovirus 
Coxsackie 
ECHO 
Lymphocytic choriomeningitis 

Bacteria 
Staphylococcus aureus 
Streptococcus 
Peptostreptococcus 
Actinomyces 
Mycobacteria 
Rat-bite fever (Streptobacillus moniliformis) 17" 

Fungi 
Histoplasma 

Other 
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Drug hypersensitivity (e.g., iodides, lead, mercury, 
nitrofurantoin) 167 

Sarcoid 
Tumors 
Pneumoparotitis 
Trauma 
Parotid duct obstruction 
Recurrent idiopathic parotitis 

seroconvert after a mild nonspecific illness or without any signs of in
fection at all. The majority of symptomatic patients have fever, parotitis, 
and malaise, usually lasting for 3-4 days. The younger the child, the 
better the infection is tolerated. 

Complications of Mumps. Complications of mumps generally reflect in
volvement of tissues and organs other than the parotid glands. These 
are the meninges, thyroid, pancreas, testes, ovaries, and occasionally other 
areas. Many of the reports merely describe the association of signs or 
symptoms with mumps infection. Hence, although glomerulonephritis, 
presternal edema, arthritis, conjunctivitis, mastitis, and myocarditis35 have 
been reported in association with mumps, cause and effect are often not 
proven. 

As many as 50% of children infected with mumps virus may have 
cerebrospinal fluid pleocytosis, sometimes with a low sugar concentration 
and normal, or slightly elevated, protein concentration. Many have no 
symptoms or only headache, while others manifest stiff neck, vomiting, 
and, rarely, seizures. One report describes development of aqueductal 



278 4. Upper Respiratory Infections 

stenosis in a lO-year-old 3 weeks after mumps infection.240 Crude esti
mates of complications are as follows: meningoencephalitis 3/1000 cases 
0.4% of these die); hearing loss (mild 90%, moderate 9%, severe 1 %) 
1120,000; orchitis 25 % in men over 15 years of age. 117 Older patients 
may have severe pain and tenderness due to involvement of the testes, 
ovaries, thyroid, or pancreas. There is little that can be done in these 
situations, except for the administration of analgesics and rest. 

Prevention of Mumps. At present, mumps can be prevented in the vast 
majority of infants and children by the administration of live attenuated 
mumps virus vaccine beyond the first year oflife.1I7 Although the disease 
is generally mild, the vaccine is one of the safest and most effective 
available .100 Its widespread use will continue to decrease the morbidity 
and mortality associated with mumps infections. 

Mumps virus can be excreted in saliva and urine from 7 days before 
illness to 14 days thereafter. Mumps immune globulin is not effective in 
preventing or treating the disease. Although mumps vaccine can be safely 
administered to susceptible subjects after exposure, the efficacy of this 
procedure has not been proven. 

Acute Suppurative Parotitis 

This is an unusual but serious condition seen predominantly in new
borns,128 the elderly, and in immunocompromised patients. 127 The disease 
is heralded by acute tenderness of the parotid gland associated with 
systemic signs of infection and often with purulent discharge from the 
parotid duct. Staphylococcus aureus is the most common cause, although 
streptococci, anaerobes, and Actinomyces may be responsible. 6 Generally 
the diagnosis is established by gram smear and culture of purulent ma
terial obtained from Stensen's duct or from material obtained by per
cutaneous needle aspiration of the infected gland. The latter procedure 
is more useful because it avoids contamination of the specimen by oral 
flora. The condition is best treated by a combination of antibiotic therapy 
(e.g., dicloxacillin 75 mg/kg/day divided q 6 h orally or oxacillin 150 
mg/kg/day q 6 h intravenously) and surgical drainage. Early in the course, 
antibiotic therapy alone may suffice; later on surgical drainage can be 
lifesaving. Surgery in this area is often difficult because the gland may 
envelop several branches of the facial nerve. 

Chronic Parotitis 

Chronic parotitis is a rare condition of infancy and childhood today. It 
can be caused by Mycobacterium tuberculosis, atypical mycobacteria, Acti
nomyces, and can also be seen in sarcoidosis. The etiologic diagnosis 
can be suggested by appropriate skin testing, but often depends on 
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specific histopathologic examination of biopsied material. The manage
ment and treatment of these conditions are similar to those outlined 
above for lymphadenitis. 

Recurrent Parotitis 

Recurrent parotitis is a frustrating condition for the patient and his family, 
as well as for the physician. Unfortunately, little is known about its path
ogenesis and etiology.116 The condition is one of variable expression; 
hence reports of therapeutic efficacy must be judged skeptically. Some 
of these patients have repeated episodes and then the condition resolves, 
while others may stop having recurrences at the onset of puberty. Material 
obtained by careful aspiration and culture of duct fluid is rarely different 
from normal oral flora. In some circumstances tuberculosis may be caus
ative; in others, trauma secondary to habitual chewing of the buccal 
mucosa has been implicated.255 Unusual causes include the playing of 
wind instruments and congenital or acquired obstruction of the parotid 
duct. 245 These are generally unilateral conditions and can be diagnosed 
by careful history, sialography, and physical examination. Despite many 
attempts to define host abnormalities, the condition remains enigmatic 
in the vast majority of cases. The physician can be of most service if he 
excludes treatable causes of recurrent parotitis, such as tuberculosis, 
atypical mycobacteria, obstruction, and neoplasia. Subsequently, a gen
erous dose of reassurance and supportive care (mild analgesics and warm 
compresses) will often suffice. Although some clinicians use short courses 
of antibiotics directed against oral flora (e.g., penicillin or cephalexin), 
there are no data to support the additional risk attendant to the use of 
these therapies. 
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