
Emergency department (ED) physicians frequently are con-
fronted with children with conjunctivitis. Although the majority of
cases are simple bacterial or viral infections, the astute physician
must maintain a high index of suspicion for diseases that may
result in potential morbidity or mortality for the patient. The
authors provide an in-depth analysis of the etiologic agents associ-
ated with conjunctivitis, clinical
findings associated with each
disease, and management
options, including a thorough
discussion of various topical
and systemic therapies.

—The Editor

Epidemiology
Conjunctivitis is one of the

most common ophthalmologic
complaints managed by ED
physicians.1-3 The prevalence,
etiologies, and management
vary with the age of the child.
Ophthalmia neonatorum is the
most common infection seen in the neonatal period.4-6 Estimated
incidence ranges from less than 1% to 25% of newborns.1,7 The
prevalence of Neisseria gonorrhea and Chlamydia trachomatis in a
given population will influence the rates of ophthalmia neonatorum,
though many cases are caused by organisms that are not associated

with sexually transmitted diseases.7 Active maternal chlamydia
infection is transmitted to newborns 50% of the time. One quarter
to one-half of these infected newborns will develop conjunctivitis.6,8

Caesarian section is not completely protective, nor is ocular pro-
phylaxis with silver nitrate, erythromycin, or tetracycline. There is
no change in the incidence of chlamydia conjunctivitis among

neonates who receive ocular pro-
phylaxis when compared to
those who do not.9

Bacterial conjunctivitis is
most common in older infants
and children younger than 6
years of age. This especially is
true during the winter months.10

For children who develop otitis
media in association with con-
junctivitis (Conjunctivitis-Otitis
Media Syndrome), exposure to
siblings with similar symptoms
and attendance at daycare have
been identified as risk factors.11

The advent of the Hib vaccine in
the early 1990s has not changed the incidence of bacterial conjunc-
tivitis, because most bacterial conjunctivitis is caused by non-
typeable Haemophilus influenzae, which is not covered by the vac-
cine.11 Though the majority of outbreaks of conjunctivitis are
caused by viruses, non-typeable Streptococcus pneumoniae was
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the etiologic agent in an outbreak in 2002 that affected nearly 700
Dartmouth college students.10,12

Viral conjunctivitis is most common in school-age children and
adolescents, especially during the fall.10,13 Most outbreaks of con-
junctivitis are due to adenovirus; adenovirus types 8, 19, and 37 are
responsible for most epidemic keratoconjunctivitis. In addition to
the usual transmission by direct contact, poor hand washing by
health care workers and contaminated ocular instruments and solu-
tions have been implicated in the spread of disease.2 Pharyngocon-
junctival fever is caused by adenoviruses 3 and 7, with the majority
of outbreaks generally involving children younger than 10. The
highly contagious organisms generally are spread person-to-person,
though outbreaks have been tied to contaminated ponds and pools.2

In late childhood and early adulthood, the incidence of allergic
conjunctivitis increases, with 10-20% of Americans and Euro-

peans affected.14 Symptoms may be seasonal or perennial. While
children with allergies are bothered by the nasal, ocular, and sys-
temic symptoms, they do not tend to be upset with the symptoms
or to limit their activities because of them.15

Etiology
Conjunctivitis is predominantly infectious, chemical, or allergic

in origin.16 Bacterial pathogens account for 65-80% of conjunctivi-
tis, while viruses cause 13-20% of cases.10,17 A red eye also may
result from chemical irritation and inflammation from systemic dis-
ease. Risk factors and causative agents vary with the child’s age.

Ophthalmia Neonatorum. The most frequent cause of neona-
tal conjunctivitis is chemical irritation. This presents during the
first two days of life as a result of ocular prophylaxis.1,19 Silver
nitrate is 2-12 times more likely to cause irritation than erythromy-
cin or tetracycline prophylaxis.6 It first was used for ocular pro-
phylaxis in newborns in 1884, and has been reported to cause con-
junctivitis in 10-100% of infants treated.6,19

Bacterial pathogens include C. trachomatis, N. gonorrhea,
Staphylococcus aureus, Streptococcus viridans, H. influenzae, and
S. pneumoniae. Gram-negative organisms such as Pseudomonas
aeruginosa need to be considered and may cause disease in neona-
tal intensive care patients.3-6 There have been isolated reports of
group B streptococcus as a cause of ophthalmia neonatorum.18

Streptococcus mitis also has been cultured from up to 25% of
symptomatic neonates.7 Approximately half the time, however, an
organism is not recovered on culture.7 Viruses rarely cause con-
junctivitis in newborns.1

More than half of infants younger than 2 months of age have
aerobic bacterial agents as the etiology of their conjunctivitis, with
a much smaller percentage caused by chlamydia.7,20 Chlamydia
infection in neonates is not prevented by ocular prophylaxis.21-23

Between 2% and 20% of women have positive endocervical cul-
tures for chlamydia during pregnancy,24 and 18-50% of infants
born to infected women will develop inclusion conjunctivitis dur-
ing the first month of life. Transmission may be intrauterine or
result from direct contact with the cervix at the time of delivery.3,24

Delivery by caesarian section is not completely preventive.3,6,8

N. gonorrhea conjunctivitis is rare in the United States, as ocu-
lar prophylaxis has only a 1% failure rate for this organism.1,4

Despite this, N. gonorrhea is one of the most important etiologic
agents of ophthalmia neonatorum due to the aggressive course of
the infection and high morbidity associated with untreated
disease.3 The emergence of beta-lactamase producing N. gonor-
rhea has made the selection of appropriate antibiotics imperative.25

Conjunctivitis due to herpes simplex virus (HSV) likewise is rare,
but is associated with high morbidity due to disseminated disease.
The practitioner is aided in the diagnosis of HSV keratoconjunc-
tivitis by the frequent presence of associated mucosal or skin find-
ings.1 (See Table 1.)

Bacterial Conjunctivitis. Beyond the neonatal period, bacteri-
al conjunctivitis is twice as common as viral.1,2,17,26 This especially
is true in pre-school-age children.1,17 H. influenzae accounts for
40-50% of bacterial conjunctivitis; S. pneumoniae accounts for
10%; followed by Branhamella catarrhalis.1,17,26 The role of S.
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aureus has been debated in the literature. Some authors have
reported a higher incidence of S. aureus growth in patients with
conjunctivitis when compared to controls.27 The majority report
similar frequencies in cases and controls, supporting the idea of
skin contamination of conjunctival cultures.1,17,26 It has been pro-
posed that Staphylococcal species may play a role when conjunc-
tivitis follows trauma or surgery.28 While the majority of conjunc-
tivitis is caused by aerobes, the presence of mixed flora is com-
mon. Anaerobes are present 37-63% of the time, often mixed with
aerobic organisms.22,27 In one study, most anaerobes were not
detected until seven days after culture, and thus could have been
missed by conventional testing.27 In sexually active teenagers, N.
gonorrhea and C. trachomatis should be considered.1,29 N. gonor-
rhea conjunctivitis in prepubertal children always should prompt
an evaluation for sexual abuse, though cases not related to sexual
contact have been reported.30 N. gonorrhea conjunctivitis has
developed in patients who are close household contacts of infected
individuals, and in patients who have used the folk remedy of
applying urine to the eyes to treat viral conjunctivitis.31

Conjunctivitis-Otitis Media Syndrome. As many as 25-40% of
children with bacterial conjunctivitis may present with, or subse-
quently develop, otitis media.3,20 Non-typeable H. influenzae is
responsible for 60-85% of cases; and S. pneumoniae accounts for
approximately 15% of cases.20,26,32 Ninety percent concordance
between middle ear and conjunctival isolates has been demonstrated
in children with concurrent conjunctival infection and middle ear
effusion.32 The history of an affected sibling and daycare attendance
are both risk factors for development of conjunctivitis-otitis media
syndrome.32 The frequency of this syndrome, and the beta-lacta-
mase-producing organisms involved, both have implications for
management.7,33 Otitis media may be asymptomatic, or may develop
after the conjunctivitis, complicating both diagnosis and therapy.1,3

Viral Conjunctivitis. Adenovirus causes 20% of cases of con-
junctivitis and is responsible for most outbreaks, with prevalence
highest in the fall and winter.1,3,4,26 The common complaint of
“pink eye” most often is associated with adenovirus type 3, while
types 8, 19, and 37 are associated with epidemic keratoconjunc-
tivitis.34 When conjunctivitis is associated with pharyngitis
(pharyngoconjunctival fever), adenovirus is the etiologic agent
65% of the time.26 Other viral agents also may cause conjunctivi-

tis, though less commonly. Enterovirus is responsible for out-
breaks of acute hemorrhagic conjunctivitis.31 Conjunctivitis due to
primary infection with HSV peaks between ages 1 and 5. Most
ocular infections are caused by HSV-1, though 75% of neonatal
herpes infections are due to HSV-2.2,35 Conjunctivitis is common
in primary infections with varicella zoster virus (VZV), although
corneal involvement is rare. Herpes zoster ophthalmicus compli-
cates secondary HSV infections when the ophthalmic division of
the trigeminal nerve is involved.3,36 Conjunctivitis also can develop
during mumps or rubella infections.34

Allergic Conjunctivitis. Allergic conjunctivitis is more com-
mon in late childhood and beyond.36 Although prevalence has been
estimated at 10-20% in adults, the incidence in children who pres-
ent acutely with conjunctivitis is closer to 2%.10,14 In addition to
airborne allergens, conjunctivitis may result from an allergic reac-
tion or irritation following contact with cosmetics, perfumes,
detergents, ophthalmic solutions or preservatives, and contact lens-
es.16,37 Irritation from smoke is another common cause of red eye.10

Miscellaneous. Prolonged use of vasoconstrictive eye drops has
been associated with conjunctival hyperemia, follicular conjunctivi-
tis, and eczematoid blepharoconjunctivitis. Symptoms resolve
spontaneously when the medication is discontinued.38 Other drugs,
such as tetrahydrocannabinol, also have been linked to the condi-
tion. Autoimmune, inflammatory, and vasculitic conditions have
been associated with conjunctivitis, as have irritants such as chlo-
rine in swimming pools. Conjunctivitis is a prominent feature in
Kawasaki disease.23 Sjögren disease, though rare in children, may
present with recurrent conjunctivitis and xerophthalmia.39

Pathophysiology 
The conjunctivae possess both physical and immunologic

defenses against infection. Tears not only wash away irritants and
bacteria, but also contain IgA and lysosomes. The non-pathogenic
bacteria that constitute normal eye flora defend against infection
by virulent organisms. The lymphocytes, plasma cells, and neu-
trophils that comprise the conjunctival immune system provide
additional protection against infection. Traumatic disruption of
these normal defense mechanisms, or inoculation with virulent
organisms, can lead to acute conjunctivitis.1

Infectious. Infectious conjunctivitis in neonates is the result of
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Table 1. Neonatal Conjunctivitis

ETIOLOGY USUAL AGE AT ONSET MANAGEMENT COMPLICATIONS PREVENTION

Chemical < 24 hours Observe None, self-limited Avoid use of silver nitrate

Neisseria 2-5 days Admit, IV antibiotics, Corneal ulceration/ STD screening and treatment
gonorrhea irrigation perforation, blindness during pregnancy

Chlamydia 5-14 days PO erythromycin Blindness (rare) STD screening and treatment
trachomatis during pregnancy

Herpes simplex Birth to 4 weeks IV acyclovir and topical CNS involvement, Screening during pregnancy;
virus type 2 antivirals (e.g., trifluridine) disseminated disease caesarian section for active 

maternal infection; avoid 
Key: PO = oral; CNS = central nervous system; infected household contacts
STD = sexually transmitted disease; IV = intravenous



direct inoculation of the conjunctival sac during the process of
birth.1 Organisms can be acquired within the uterus, or via passage
through the cervix or lower genital tract.19,24 The exact mechanism
for transmission is unclear. While one study showed increased
rates of conjunctival bacteria with vaginal delivery or prolonged
rupture of membranes (PROM), another showed no difference
with prolonged labor, PROM, or Caesarian section.6,7 Neonatal
conjunctivitis also may result from agents like H. influenzae or S.
mitis. These common nasopharyngeal organisms are rarely found
in vaginal isolates, suggesting transmission after delivery.7

Most of the organisms commonly implicated in conjunctivitis,
such as H. influenzae, S. pneumoniae, and adenovirus, may colo-
nize the nasopharynx.1,13 Non-typeable H. influenzae has been
recovered from 40-80% of asymptomatic children.13,40 Several
mechanisms have been postulated for conjunctival contamination.
A hand that has been in the nose or mouth may inoculate the eye
directly. HSV transmission results from direct contact with an
active lesion in an infected person, or by autoinoculation.3 Retro-
grade spread from the nasopharynx via the nasolacrimal duct may
occur. The nasopharynx also offers a means of communication
between the conjunctival sac and the middle ear, providing a pos-
sible mechanism for conjunctivitis associated with otitis media.1

Special mention should be made of transmission of N. gonor-
rhea beyond the neonatal period. In sexually active teenagers, N.
gonorrhea conjunctivitis is largely the result of local contamina-
tion via autoinoculation from contaminated secretions on fingers.29

In prepubertal children, the diagnosis of N. gonorrhea conjunctivi-
tis should always prompt an evaluation for sexual abuse. There
have been reports of N. gonorrhea conjunctivitis in toddlers that
were attributed to non-sexual transmission resulting from close
contact or co-sleeping with infected adults.13,29,41,42 Although N.
gonorrhea is very sensitive to drying, it may survive for short peri-
ods in a moist environment. Transmission from infected hands or
fomites like bedding is possible.42 Non-sexual transmission was
most likely in a 1927 outbreak, during which 67 infants in the
same hospital ward were infected.43

N. gonorrhea causes a hyperacute, purulent conjunctivitis.
Stromal destruction results when enzymes and inflammatory cells,
primarily polymorphonuclear leukocytes, migrate from the limbal
vasculature into the corneal stroma, resulting in immune mediated
tissue damage and corneal “melting.” Microbial toxins are
believed to play a role in the development of keratitis.44

Allergic. The clinical symptoms of allergic conjunctivitis result
from an allergen-induced inflammatory response of the mucus
membranes lining the eyelids and anterior ocular sclera.14 The large
supply of mast cells exposed in the conjunctiva is highly suscepti-
ble to allergen sensitization.1 The majority of allergic conjunctivitis
develops as a result of an acute, type I immediate hypersensitivity
response, which may develop within minutes of exposure.3,14,37 Air-
borne antigens dissolve in tears, and bind to IgE antibodies on the
surface of mast cells in the conjunctival stroma. The mast cells then
activate and degranulate, releasing histamine and other pro-inflam-
matory mediators.14,45 Histamine binds to H

1
receptors on nerve

cells, producing itching. Activation of H
1

receptors on endothelial
cells produces vasodilatation and increased vascular permeability.

Clinically, burning, itching, injection, edema, and limbal hyperemia
result from the dilation of superficial conjunctival blood vessels.45,46

The accumulation of fluid beneath the loosely attached bulbar con-
junctiva produces chemosis.46 Prostaglandins mediate ocular
inflammation by contributing to edema, and by reducing the thresh-
old to histamine-induced pain and itching.37,45 For this reason, phar-
maceutical approaches to controlling the symptoms of allergic con-
junctivitis target histamine and prostaglandin synthesis.

Clinical Manifestations
The hallmark of conjunctivitis is eye redness. Hyperemia of

superficial conjunctival vessels is more marked in the fornix and
lessens toward the limbus of the cornea.3,46-48 Edema of the conjunc-
tiva and discharge of varying degrees are accompanying clinical fea-
tures.46,48 Purulent discharge and bilateral involvement may suggest
a bacterial origin, whereas a watery or serous discharge may be sug-
gestive of a viral infection.3,13,26,48,49 (See Table 2.) Photophobia and
eye pain are not typical of conjunctivitis, with the exception of epi-
demic keratoconjunctivitis and HSV keratitis.3,34,47 Severe ocular
pain, photophobia, visual disturbance, and involvement of the lim-
bus are clinically significant and may indicate serious eye dis-
ease.3,34,46,47 Of note, red eyes in contact lens wearers could be due to
poor fit, corneal abrasion or ulcer, infectious conjunctivitis, or giant
papillary conjunctivitis.1,47,48 Ophthalmology consultation to guide
further evaluation and management is recommended.47

Ophthalmia Neonatorum. Given the potential for significant
morbidity, timely evaluation and treatment of all neonates with con-
junctivitis is a priority. Conjunctivitis in the first several weeks of life
can be classified according to age at presentation and clinical find-
ings, although significant overlap exists.1,3,50 (See Table 1.) Chemical
conjunctivitis is characterized by vessel injection, watery discharge,
and chemosis within the first 24 hours of life. No therapy is indicat-
ed, as this condition resolves spontaneously with 48 hours.1,3,49-51

N. gonorrhea conjunctivitis, while uncommon, is the most
feared form of ophthalmia neonatorum. Symptoms begin in the
first week of life, following a 2-5 day incubation period. Ocular
prophylaxis may partially suppress active infection if already pres-
ent at birth.1,48,50 Rapid progression of inflammation leads to copi-
ous, thick, purulent secretions, eyelid swelling, and chemosis.1,3,49-51

If timely treatment with parenteral antibiotics and eye irrigation is
not instituted, the development of corneal ulceration and perfora-
tion, iridocyclitis, anterior synechiae and, in rare cases, panoph-
thalmitis may result.1,3,49-51

The incubation period for C. trachomatis conjunctivitis gener-
ally ranges from five to 14 days, though it can extend up to several
weeks.3,8,51,52 The clinical presentation of these infants is variable.
The degree of conjunctival erythema varies, and discharge may be
minimal, or copious and purulent. There also may be severe eye
edema, chemosis, and even pseudomembrane formation more
reminiscent of N. gonorrhea conjunctivitis.1,3,49,50

Although rare, ocular infection with Pseudomonas aeruginosa
potentially can lead to endophthalmitis, sepsis, and death. Infec-
tion typically is acquired in the nursery setting. The infection man-
ifests initially on the fifth through 18th day of life, with ocular
edema, lid erythema, purulent discharge, and pannus formation.50
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Bacterial Conjunctivitis. The differentiation between bacterial
and viral conjunctivitis can be difficult, though certain clinical
findings can help guide diagnosis and management.1-3,13 (See Table
2.) In bacterial conjunctivitis, tearing and ocular irritation begin in
one eye followed by the abrupt development of mucopurulent or
purulent drainage.46 The development of conjunctival papillae,
which have a vascular core, is a nonspecific response more com-
mon with bacterial disease.1-3,13,48 The patient or caregiver may
describe the presence of dried secretions and debris at the base of
the eyelashes and matting of the eyelids upon awakening.1,46 The
infection spreads to the opposite eye within 48 hours.46,50 Bilateral
eye involvement, though seen in both viral and bacterial conjunc-
tivitis, is more likely with bacterial disease.3,13,26 In one series,
bilateral disease was present in 50-75% of patients with S. pneu-
moniae or H. influenzae conjunctivitis, compared with 35% of
patients with adenoviral infection.26 Further subjective findings of
mild pruritis and/or burning and a “gritty sensation” in the affected
eye may correspond with the objective signs of redness, eyelid
edema, and mucopurulent discharge.2,3,50 Palpebral and bulbar con-
junctivae are erythematous in typical cases (bulbar greater than
palpebral), but are not hemorrhagic.1,13 A concomitant acute otitis
media (even in the absence of ear pain) points further toward a
bacterial etiology.1,3,13,32

The practitioner confronted with a hyperacute conjunctivitis
always should consider the possibility of infection with Neisseria
species.3,13,29,46,48 The development of a hyperacute purulent con-
junctivitis in a sexually active teenager, supported by presence of a
purulent genital discharge, should raise the suspicion of infection
with N. gonorrhea.29,46 The findings of bright red, chemotic eyes
with copious purulent discharge, pronounced eyelid swelling, and
tenderness on palpation are so severe that most patients seek med-
ical care prior to infection of the contralateral eye.46 As in
neonates, sight-threatening complications, such as corneal perfora-
tion and loss of the eye, can result when correct diagnosis and
treatment are delayed.29,46,48 A similar presentation can be seen in
conjunctivitis secondary to Neisseria meningiditis. Ocular involve-
ment is unilateral in two-thirds of cases and can be complicated by
invasive disease such as sepsis or meningitis.2,3,48

Viral Conjunctivitis. Conjunctival hyperemia, edema, and
watery discharge characterize viral conjunctivitis.3,46,48,49 A helpful
finding may be conjunctival follicles, which represent lymphocyte
aggregation and have an avascular center, in contrast to the papil-

lae seen in bacterial disease.2,3,47 Periorbital swelling can be dra-
matic and thus mistaken for preseptal cellulitis, especially with
adenoviral infection.2,13,49,53 However, with preseptal cellulitis, the
lid swelling usually is painful, and the child is ill-appearing.
Involvement is unilateral at the outset and often progresses to the
opposite side after a few days, though this is less likely than with
bacterial disease.13,26 As might be expected, an upper respiratory
tract infection may co-exist or precede the development of viral
conjunctivitis. Preauricular lymphadenopathy, though not univer-
sally present, also is strongly suggestive of viral etiology.2,46,48,51

Adenovirus is the most common cause of viral conjunctivitis.1-3,51

Ocular adenovirus infections can take several forms. Follicular
conjunctivitis is characterized by ocular findings of hyperemia,
watery discharge, palpebral edema, preauricular lymphadenopa-
thy, and other signs of upper respiratory tract infection.1,3,49,51

In pharyngoconjunctival fever, pharyngitis and fever accompa-
ny eye involvement and bilateral preauricular nodes are com-
mon.2,3,48 Eye findings may include small petechial conjunctival
hemorrhages. This entity resolves over 4-14 days.2,3,48 Although
the signs and symptoms of fever and bilateral nonpurulent con-
junctivitis may initially suggest Kawasaki disease, the absence of
further diagnostic criteria can help to exclude this diagnosis.

Epidemic keratoconjunctivitis (EKC) occurs in older children
and adults.2,3,48 In contrast to pharyngoconjunctival fever, general-
ized upper respiratory tract symptoms and fever may be lacking.
Corneal involvement is a dominant finding.2,48 At the outset, dif-
fuse epithelial keratitis leads to complaints of photophobia and
foreign body sensation. Eyelid edema, chemosis, conjunctival
hyperemia, and tender preauricular adenopathy also are present.
Children may keep their eyes closed and rub them as a result of
the foreign body sensation.2,49 Follicle formation and subconjuncti-
val hemorrhages may develop within 48 hours.48,49 Punctate
epithelial defects evolve in 7-10 days, causing corneal opacities.
These opacities typically resolve without scarring, but may lead to
minor reductions in visual acuity.2 The eyelid edema and forma-
tion of inflammatory membranes that occurs may lead to a false
diagnosis of preseptal cellulitis; again, with preseptal cellulitis, the
lid swelling is painful and the child appears ill.2,3,13,53

Primary infection with HSV type 1 can present with an acute
follicular conjunctivitis characterized by a red eye, chemosis, ele-
vated follicles, and watery discharge. In the early stages, it may be
clinically difficult to differentiate from adenoviral conjunctivitis.54
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Table 2. Distinguishing Features of Various Forms of Conjunctivitis

BACTERIAL VIRAL ALLERGIC

Age < 6 years > 6 years Late childhood to early adulthood
Discharge type Purulent Watery/serous Mucoid
Conjunctival injection Severe Moderate Mild
Unilateral/bilateral Bilateral > unilateral Unilateral > bilateral Bilateral > unilateral
Associated signs/symptoms Gritty sensation Sick contact with red eyes Itching, chemosis
Associated conditions Otitis media Upper respiratory infection/ Allergic rhinitis, asthma, eczema

pharyngitis (adenovirus)
Season Winter Fall Spring/summer
Preauricular adenopathy Uncommon Common Not present 



When vesicular lesions co-exist on the eyelid with the presence of
corneal lesions, this infection can be easily differentiated from
other forms of viral conjunctivitis.1-3,51 Findings are unilateral in
the majority of cases, and a tender preauricular node may be
noted.2,48,54 HSV conjunctivitis may persist for 2-3 weeks.48

Corneal involvement is seen in 50% of cases and contributes to the
key finding of severe ocular pain.3,34,36,49,51 Dendritic lesions of the
cornea on fluorescein staining are a pathognomonic finding of
HSV keratitis.2,3,49,51 In addition to pain, patients with acute kerati-
tis may have tearing, reduced vision, and eye redness concentrated
in the perilimbic region.3,34 Diagnosis of recurrent HSV infection
can be more difficult in the absence of the characteristic herpetic
skin findings. A history of recurrent red eye or prior ocular skin
findings may be helpful.47 A high index of suspicion is required,
particularly in children 1-5 years of age, to avoid missing potential
corneal involvement.2 Eye pain can be helpful in distinguishing this
condition from more benign causes, although HSV keratitis occa-
sionally can be painless because of induced corneal hypoesthesia.47

Both primary and recurrent infections with VZV may involve
the conjunctivae. Vesicles and ulcers of the conjunctiva may be
seen with primary infection.3,36,47 Corneal involvement is much
more common and can co-exist with iritis in recurrent VZV infec-
tion. Ophthalmologic consultation is warranted with both HSV
and secondary VZV infections.3,49

Allergic Conjunctivitis. Allergic conjunctivitis is a response to
allergen exposure and may have seasonal recurrence, given patterns
of exposure to pollens, grasses, and animal dander.1,3,34,46,48 Allergic
conjunctivitis is associated with other atopic conditions such as
eczema, asthma, and allergic rhinitis.1,34,46,48 Family history, onset in
late childhood or early adulthood, and seasonal or perennial recur-
rence are clues to diagnosis.1,3,34,46 The hallmark of allergic conjunc-
tivitis is ocular itching with varying degrees of bilateral conjunctival
hyperemia, tearing, chemosis, eyelid edema, and stringy mucoid
discharge.1,3,13,34,46,48 Bilateral involvement and findings of papillary
hypertrophy on palpebral conjunctiva are distinguishing features.1,48

Vernal conjunctivitis is a more serious form of allergic conjunc-
tivitis.1 It is more common in warmer climates, with onset in the
prepubertal years.1,48 In the palpebral form, giant papillae are pro-
nounced in the upper lid and may produce a “cobblestone” appear-
ance.1,48 Gelatinous opacities straddle the limbis, the margin of the
cornea overlapped by the sclera, especially in persons of African
descent.1,48 Eyelid swelling and stringy discharge are further mani-
festations. Possible complications include diffuse epithelial kerati-
tis and ulceration of the corneal epithelium, which respond poorly
to treatment.1,48 Although vernal conjunctivitis is mostly a self-lim-
ited disease, recurrent or persistent symptoms mandate referral to
an ophthalmologist, as topical steroids may be part of the short-
term therapy.48

Atopic keratoconjunctivitis may develop in patients with atopic
dermatitis. Clinical manifestations include itching or burning, eye
redness, mucoid discharge, and photophobia.1,48 A papillary
response is more common on the lower eyelid, in contrast to the
pronounced upper lid involvement in vernal conjunctivitis.
Corneal involvement can be severe in recurrent bouts of conjunc-
tivitis.1,48 A family history of atopy, or skin findings consistent with

atopic dermatitis, may exist.48 Referral to an ophthalmologist to
initiate and monitor possible topical steroid therapy is warranted.

Diagnostic Studies
The value of diagnostic studies in acute conjunctivitis varies

with the age of the patient, the suspected etiology, and the tech-
nique of the examiner. In neonates, a presumptive diagnosis of
chemical conjunctivitis can be confirmed when a gram stain of the
conjunctival scrapings reveals no bacteria.55 Patients with N. gon-
orrhea conjunctivitis will have gram-negative intracellular diplo-
cocci in conjunctival scrapings, and significant growth on choco-
late agar or Thayer-Martin culture.19,29,44 These colonies should be
checked for penicillin resistance and beta-lactamase production.44

Treatment should be initiated promptly. Do not wait for culture
results if N. gonorrhea infection is suspected.29 P. aeruginosa, a
rare but serious cause of neonatal conjunctivitis, is identified by
the presence of gram-negative rods and a positive culture.3

Gram stain is not helpful in detecting Chlamydia conjunctivitis.
Identification is made when inclusions are seen in epithelial cells
on a giemsa stain of conjunctival scrapings, or by culture or anti-
gen testing.19 To perform a culture, epithelial cells should be col-
lected on a Dacron-tipped swab.8 Specimens may be obtained
from the conjunctiva or the nasopharynx.56 Chlamydia also may be
detected by DNA probe, direct fluorescent antibody, enzyme
immunoassay, polymerase chain reaction, or ligase chain reaction.
The sensitivity and specificity of all these methods are high.8,56

Viral cultures should be obtained when HSV or VZV conjunctivi-
tis is suspected. In HSV, the antigen also may be detected in vesi-
cle aspirates. Immunofluorescence of vesicle scrapings can identi-
fy the virus in VZV conjunctivitis.35,36

Although adenovirus causes 20% of conjunctivitis, the poor
availability and turnaround time of viral culture make culturing
impractical.28 When available, rapid direct fluorescent antibody
testing may help guide management. Gram stains seldom are
done in patients with acute conjunctivitis, due to poor sensitivi-
ty.28,57 This partly is due to technique, as samples obtained by
experienced practitioners have a higher yield. The swab should be
swept over the inferior palpebral conjunctiva, taking care to avoid
contamination from the skin on the eyelid or secretions in the
inner canthus.13 The presence of more than 15 white blood cells
(WBCs) per high power field on a Gram stain of conjunctival
exudate is predictive of a bacterial etiology.11 Exudative speci-
mens are not adequate for identifying specific organisms, since
they contain more fibrin and cellular debris than intact cells.2

Gram stains of conjunctival scrapings are more effective predic-
tors.13,17 Better specimens may be obtained when a topical anaes-
thetic is used prior to scraping with a spatula.2 Testing may be
worthwhile to determine the etiology for children who are being
restricted from school or daycare.2 When giemsa stains are per-
formed on conjunctival scrapings, the presence of neutrophils
suggest bacteria, while lymphocytes are associated with a viral
etiology.17 Eosinophils are present in the scrapings of 20-80% of
allergic patients, but are not found in non-allergic patients.1,17,37

Allergic conjunctivitis also may be diagnosed by the presence of
a papillary conjunctival response on slit lamp exam of the everted
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lid.1 Of interest, conjunctival cultures are poor predictors of mid-
dle ear fluid cultures.58

Differential Diagnosis
The differential diagnosis for conjunctivitis, or the red eye,

includes both ocular and systemic processes. Ocular causes fall
into infectious, allergic, traumatic, anatomic, chemical, and
inflammatory categories. (See Table 3.) Infectious causes are most
common, and include bacteria, viruses, and Chlamydia. Amoebia-
sis is seen in other parts of the world, and should be considered if
the travel history is relevant. Infections of other structures in the
eye may be confused for conjunctivitis. These include uveitis,
episcleritis, keratitis, blepharitis, and dacrocystitis. The first three
cause circumcorneal injection or “ciliary flush,” which is easily
mistaken for conjunctival injection.34 A history of unilateral
involvement, pain, photophobia, or visual changes should prompt
consideration of one of these entities. Allergens can cause both
vernal and keratoconjunctivitis. Both airborne and contact aller-
gens play a role. Trauma to the eye may cause corneal abrasion,
subconjunctival hemorrhage, or foreign body deposition. All of
these cause redness, pain, and irritation. The thick discharge and
watery eye associated with nasolacrimal duct obstruction may be
confused with conjunctivitis, though the conjunctiva themselves
are not red.10,16 Exposure to toxins or chemicals may cause eye
redness, as can cosmetics, contact lenses, and the preservatives in
ophthalmic solutions. Redness from “dry eye” results from
decreased tear production, which may be due to heredity, irritants
like smoke or pollutants, systemic diseases, or topical or systemic
medications.16,34 Glaucoma, though rare in children, is a serious
cause of eye redness.1,10

Systemic processes also may be associated with conjunctivitis.
The conjunctivitis associated with Kawasaki generally involves
the bulbar conjunctiva, and is less likely to be purulent.59 Patients
with systemic lupus erythematosis (SLE) may present with kerato-
conjunctivitis sicca, or with follicular conjunctivitis. Their eyes
tend to be painful and itchy, but without redness or discharge.60

Other entities on the differential include Lyme disease, leptospiro-
sis, juvenile rheumatoid arthritis, and Stevens-Johnson syndrome.1

Management
General Management. In addition to treating specific

pathogens, therapy of conjunctivitis should provide relief of clini-
cal symptoms, shorten the period of contagion, and decrease the
likelihood of recurrence.28 The ideal therapy should be easy to
administer, have limited side effects, and be reasonably priced.28

Regardless of etiology, all patients with conjunctivitis, and their
caregivers, should practice good hand-washing and avoid sharing
personal items that are likely to be contaminated, such as bedding
and towels. Cool compresses, if tolerated, offer symptomatic relief
of conjunctival irritation and swelling of periocular tissues.3 Spe-
cific medications may be administered orally or topically, depend-
ing on suspected etiology and the constellation of symptoms.
Management decisions are complicated by the fact that the etiolo-
gy of individual cases often is difficult to determine clinically.26

Many topical ophthalmic medications are not approved by the

U.S. Food and Drug Administration for use in children, though
they frequently are used. Adverse reactions are uncommon,
though irritation frequently was associated with sulfacetamide
solutions when their usage was more widespread. Preservatives in
ophthalmic solutions may also cause irritation.28 Among antibiotic
ointments, neomycin is associated with higher rates of hypersensi-
tivity reactions.34 Topical medications have the additional disad-
vantage of being difficult to administer to young children.13 Oint-
ments are more difficult to administer, and cause brief blurring of
vision, but are not washed out as easily by tears.61 Eye drops can
be administered by application to either the lower conjunctival sac
or the inner canthus of the closed eye.61,62 The second method is
better tolerated by most children, and testing in adults suggests
that this technique results in drug penetration of 66%, when com-
pared to conventional administration.62 Concerns remain that topi-
cal therapy, even when correctly administered, has the disadvan-
tage of failing to treat or prevent the large number of cases of con-
junctivitis-associated otitis media.

Neonates. Chemical conjunctivitis in neonates resolves with-
out treatment, and is best prevented by avoiding treatment with sil-
ver nitrate.3 Bacterial ophthalmia neonatorum is best prevented by
screening pregnant women for sexually transmitted diseases, and
treating those who test positive. The majority of studies show no
significant difference in the rates of Chlamydia conjunctivitis in
neonates treated with silver nitrate, topical erythromycin, or tetra-
cycline at the time of delivery.9,63 Those who do show a small
decrease in the incidence of Chlamydia conjunctivitis show no dif-
ference in the rates of nasopharyngeal colonization, which is asso-
ciated with development of Chlamydia pneumonia.24,64 Infants
with Chlamydia conjunctivitis should be treated systemically with
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Table 3. Differential Diagnosis of Red Eye* 

OCULAR CAUSES

• Infectious 
- bacterial, viral, chlamydial, amoebal
- keratitis conjunctivitis, episcleritis
- uveitis, iritis, endophthalmitis
- periorbital cellulitis, blepharitis, hordeolum, chalazion, trichiasis
- nasolacrimal duct obstruction, dacrocystitis

• Traumatic (foreign body, abrasion, iritis, globe injury)
• Allergic 
• Chemical, irritative
• Other: Glaucoma, dry eye, contact lens

SYSTEMIC DISEASES

• Infectious disease (varicella, mumps, measles)
• Atopic dermatitis
• Kawasaki disease
• Collagen vascular disease
• Juvenile rheumatoid arthritis
• Inflammatory bowel disease
• Lyme disease
• Leptospirosis
• Stevens-Johnson syndrome

* List not inclusive



erythromycin ethyl succinate for 14 days.8 This regimen has the
additional advantage of treating Chlamydia pneumonia and elimi-
nating nasopharyngeal colonization. Follow-up is necessary, since
erythromycin therapy has a 20-30% failure rate.19,65,66 The infant’s
mother and her sexual partner(s) also should be treated.1

Azithromycin also has been tested in a very small series. Given
once at a dose of 20 mg/kg, it eradicated symptoms and positive
cultures in three of five infants studied. The same dose, given once
a day for three days, effectively treated six out of seven infants.65

N. gonorrhea conjunctivitis warrants hospitalization, frequent ocu-
lar irrigation, evaluation for associated sepsis or meningitis, and
parenteral antibiotic therapy.3,6,19 Given high rates of beta-lacta-
mase producing organisms, and increasing resistance to penicillin
and erythromycin, intravenous (IV) or intramuscular (IM) ceftri-
axone is the treatment of choice.3,6,19,25,44 P. aeruginosa and N.
meningitidis, though rare causes of conjunctivitis, also have the
potential to produce systemic disease, and also should be treated
with systemic antibiotics. Gonococcal and P. aeruginosa conjunc-
tivitis have greater potential for ocular damage, and should prompt
an urgent ophthalmology consult.3

Bacterial Conjuntivitis after the Newborn Period. Bacterial
conjunctivitis will resolve without treatment, but the use of topical
or systemic antimicrobial agents shortens the time to clinical
improvement and microbiologic cure.1,3,57,67 Use of systemic agents
has the advantage of decreasing the frequency of subsequent otitis
media.11 Therapy primarily should be directed at non-typeable H.
influenzae and S. pneumoniae, which cause the majority of bacterial
conjunctivitis in children. When children present with Conjunctivi-
tis-Otitis Media Syndrome, the etiologic agent frequently is beta-
lactamase-producing H. influenzae.3,20 Oral therapy with a beta-lac-
tamase-resistant antibiotic such as amoxicillin-clavulanate or a third-
generation cephalosporin is recommended.3,20 Topical therapy will
lead to clearing of conjunctival cultures within days, but will not
prevent the development of otitis media.33 Conversely, oral treatment
of otitis media will treat conjunctivitis without the addition of topi-
cal therapy.13 Of note, follow-up of children with conjunctivitis-otitis
syndrome at two weeks revealed high rates of persistent otitis.11 This
is consistent with the finding that oral therapy with amoxicillin does
not eradicate H. influenzae from the nasopharynx.11

Topical Antimicrobials. The many topical preparations avail-
able have varying spectrums of activity, different side effects, and
wide variations in cost. In addition to these considerations, the
high rates of beta-lactamase production by H. influenzae and S.
pneumoniae should be borne in mind when selecting appropriate
therapy.20 Trimethoprim-polymyxin B is inexpensive, offers broad
coverage, and has few side effects.61 Sodium sulfacetamide provides
good gram-positive coverage, but stings when administered.3,61 The
aminoglycosides gentamicin and tobramycin provide excellent
gram-negative coverage, but are expensive, and provide poor cov-
erage of Streptococcus species and Chlamydia.3,61 In addition, pro-
longed use may lead to corneal epithelial toxicity.61 Erythromycin,
while inexpensive and effective against gram positives and
Chlamydia, provides poor coverage against H. influenzae, B.
catarrhalis, Staphylococcal species, and gram-negative organisms.
Local allergic reactions also have been reported.2,3,61 For these rea-

sons, use of topical fluoroquinolones often is recommended.
Ciprofloxacin and ofloxacin are more expensive than the other
agents, but offer excellent broad-spectrum coverage with few side
effects other than irritation.2,61,68 In rabbit models, topical ofloxacin
had the additional advantage of remaining at therapeutic concen-
trations in the tears for hours longer than gentamicin or tobram-
icin.69 Although the use of ciprofloxacin in children has been limit-
ed, following animal studies linking oral quinolone use to
arthropathy in immature animals. Clinical studies in children do
not support this.70 A recent study of topical ciprofloxacin therapy
for acute conjunctivitis in children found the drug to be safe and
well tolerated; no non-ocular adverse events were reported.70

Unfortunately, resistance to second- and third-generation fluoro-
quinolones has been increasing. Up to 30% of gram-positive ocu-
lar isolates no longer are sensitive to ciprofloxacin, ofloxacin, or
levofloxacin.10 The fourth-generation ophthalmic fluoroquinolones
moxifloxacin and gatifloxacin are well tolerated and provide cov-
erage against a wide range of organisms. Increased solubility of
the agents allows them to penetrate tissues at higher levels, and the
agents bind to two different bacterial enzymes, so that resistance is
less likely to develop.10 Regardless of which antimicrobial agent is
chosen, preparations that combine antibiotics with steroids should
be avoided. The steroid component may slow eradication of the
infectious organisms, increase the risk of keratitis in patients with
herpes conjunctivitis, and increase intraocular pressure.61

Viral. Specific therapy is not indicated for most viral conjunc-
tivitis. Anti-viral and anti-inflammatory agents are no more effec-
tive at relieving symptoms than placebo.71 Ketorolac ophthalmic
solution, which provides relief of symptoms in allergic conjunc-
tivitis, is no better than artificial tears at reducing discomfort, itch-
ing, tearing, foreign body sensation, or eyelid swelling in patients
with viral conjunctivitis. Topical steroids also have been tested for
relief of symptoms associated with viral conjunctivitis. Using a
rabbit model, 1% prednisolone acetate solution significantly
decreased both the symptoms of conjunctivitis and the presence of
subepithelial infiltrates. Unfortunately, steroid therapy also
increased viral replication and the duration of viral shedding.72

Certain viruses do warrant specific therapy. The topical anti-
virals trifluridine, iododeoxyuridine, and vidarabine have all
proven useful in the treatment of HSV conjunctivitis.35 Infants
with ocular involvement from HSV should receive both topical
therapy and parenteral acyclovir, due to the high morbidity and
mortality associated with disseminated disease. Oral acyclovir also
may be used for recurrent infections.35 For recurrent VZV infec-
tions, oral or IV acyclovir are both effective when therapy is initi-
ated within 72 hours of vesicle eruption. Foscarnet can be used for
acyclovir resistant VZV.21,36 Steroids may be indicated to prevent
vision loss secondary to glaucoma from iritis, but should be pre-
scribed only by an ophthalmologist. For immunocompetent
patients with recurrent herpes zoster ophthalmicus, oral acyclovir
and valacyclovir equally are effective as preventative agents and
for reducing the duration and severity of pain.21 Valacyclovir is not
licensed for use in children.35

Allergic. The symptoms of allergic conjunctivitis can be
relieved with cool compresses, oral antihistamines, and a variety
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of topical agents. Different topical preparations contain non-
steroidal anti-inflammatory agents, mast cell stabilizers, antihista-
mines, and vasoconstrictors, singly and in combination.3,34,61

Ketorolac is superior to placebo in reducing many of the signs and
symptoms of allergic conjunctivitis, though placebo alone is effec-
tive up to 70% of the time. Burning on installation of ketorolac
drops is common, and the incidence of severe ocular irritation is
higher than placebo.45,73 Mast cell stabilizers like cromolyn sodium
4% and lodoxamine tromethamine 0.1% work by prevention, and
may require days to weeks before an effect is seen.3,61 Topical H

1

antagonists include levocabastine and emedastine difumarate,
which clinically is superior due to greater potency and duration of
action.14,61 Topical antihistamines also may be combined with
other agents. Olopatadine 0.1% solution is a combination antihis-
tamine and mast cell stabilizer.34,61 Combinations of antihistamines
and vasoconstrictors include naphozoline-antazoline and naphozo-
line-pheniramine.34,61 There is some concern that these agents may
cause a reduction of body temperature in young children.61

Additional Aspects
Infections Associated with High Morbidity. While most con-

junctivitis resolves spontaneously without treatment, several types
are associated with higher morbidity if the diagnosis is missed.
Untreated Chlamydia conjunctivitis can lead to conjunctival scar-
ring and corneal infiltrates.6 P. aeruginosa conjunctivitis, though
rare, commonly leads to corneal perforation, endophthalmitis, and
blindness, so early ophthalmologic consultation is warranted.6,19

Death from sepsis and shock also has been reported, leading to
recommendations for close monitoring and systemic therapy.6

Ulcerative keratitis and corneal perforation can result in the loss of
an eye when N. gonorrhea conjunctivitis goes unrecognized,1,6,29,30,44

and the progression from purulent conjunctivitis to globe perfora-
tion may occur in as little as 24 hours.2,44 Gram stain and culture of
high-risk infants is recommended, even if prophylaxis has been
given.1 A high index of suspicion is required to prevent misdiagno-
sis in the older infant or child who presents with purulent conjunc-
tivitis. In pre-pubertal children, 75% of cases initially are misdiag-
nosed.30 A diagnosis of N. gonorrhea conjunctivitis beyond the
neonatal period always should prompt an evaluation for other sites
of infection, other sexually transmitted diseases, and consideration
of the possibility of abuse.3,30 Infection with N. meningitidis may
be invasive or non-invasive. Ocular manifestations may include
corneal ulcers, keratitis, subconjunctival hemorrhage, or iritis.
Associated systemic disease can be deadly.3,74 In addition to oph-
thalmologic consultation, a sepsis evaluation and systemic treat-
ment for these patients is indicated. Chemoprophylaxis should be
provided to close contacts of patients with invasive disease.74 Ocular
involvement from primary HSV infection is difficult to differentiate
from adenoviral or chlamydial infections.3 For this reason, infants
with suspected viral conjunctivitis should be evaluated for dissemi-
nated or central nervous system herpes, which have mortality rates
of 50-85%.19 Affected infants should be hospitalized and treated
with both IV acyclovir and topical trifluridine drops, since the
cornea is avascular and not penetrated by the acyclovir.19 Ophthal-
mologic consultation is indicated for herpes zoster ophthalmicus,

which commonly involves the cornea and causes iritis.3 Untreated
recurrent herpes ophthalmicus leads to corneal opacification.19

Topical Drug Safety in Children. Young children require
smaller doses of medication than adults to achieve effective ocular
concentrations.61 Despite this, toxicity from topical ophthalmic
agents is uncommon.75 Some preparations deserve special men-
tion. Sulfacetamide drops have been associated with the develop-
ment of both SLE and Stevens-Johnson syndrome.3 Topical
aminoglycosides can cause corneal ulceration and epithelial toxic-
ity with prolonged use.2,61 When corticosteroids are added to topi-
cal antibiotic preparations, they can aggravate herpes simplex and
predispose to corneal involvement. In addition, these preparations
may increase virus replication and duration of shedding, resulting
in delayed healing. Superinfection also is more likely.72,76 Topical
corticosteroid therapy also can lead to cataracts, glaucoma, and
increased intraocular pressure.61,71,72,76 Young children are more
susceptible to intraocular pressure elevation from steroids than
teens and adults, and the visual loss from steroid induced glauco-
ma is irreversible.77 Ophthalmic antihistamine decongestant prepa-
rations may cause rebound hyperemia with prolonged use.36,44

Systemic absorption of topical ophthalmic preparation occurs
by two different routes. Medications that enter the nasolacrimal
duct systemically may be absorbed through the nasal mucosa, or
drain into the gastrointestinal tract.61,75 Medications that are
absorbed across the conjunctivae may achieve systemic concentra-
tions comparable to those following intravenous administration.78

Absorbed eye drops are less diluted in children’s bloodstreams
compared to an adult’s, due to the smaller circulatory volume.
Conversely, tear flow will dilute drops more quickly than oint-
ment.61 Suggestions to minimize systemic absorption of eye drops
include punctal occlusion at the time of administration, followed
by blotting to remove any excess medication. If the eyelids are
closed at the time of administration, there will be less flow through
the nasolacrimal duct.

Mode of Therapy. Uncomplicated bacterial conjunctivitis
resolves with or without treatment within 7-10 days.1 The duration
of viral conjunctivitis is not changed by therapy. An argument
could be made for not treating acute conjunctivitis for these rea-
sons. Increasing drug resistance, especially to quinolones, offers
another argument for not treating uncomplicated cases with antibi-
otics.10 It has been shown, however, that antibiotic treatment of
bacterial conjunctivitis shortens the duration of clinical symptoms,
and brings on bacteriologic cure within 3-5 days. For this reason,
most practitioners treat acute conjunctivitis with antibiotics.
Debate persists about the optimal duration and mode of therapy.
Many recommend topical therapy,2,13,28 perhaps using eyedrops
during the day and ointment at bedtime. Others recommend a full
10-day course of oral antibiotics in young children with conjunc-
tivitis, especially if they are at high risk for otitis media.13 Abbrevi-
ated oral therapy also has been proposed. One small study showed
that patients treated with three days of oral antibiotics had clinical
cure of their conjunctivitis, and none developed subsequent otitis.
Patients treated with seven days of topical therapy were cured 90%
of the time, but 40% had developed otitis media at the time of
reevaluation.79 Broad spectrum systemic therapy targeting H.
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influenzae and S. pneumoniae is a reasonable therapeutic option in
younger children without obvious viral etiology. This age group
has a higher risk for bacterial conjunctivitis and associated otitis
media, and many parents find oral medicines easier to administer.1

The cost of appropriate oral medications generally is equivalent to,
or less than, the cost of newer, broad-coverage ophthalmic agents
like fluoroquinolones. 

Returning to School or Daycare. Most schools have policies
preventing children with conjunctivitis from returning to school.
Time away from school or daycare translates into time away from
work for parents, or the need to make alternate arrangements for
child care. Recommendations in the literature are conflicting.
Studies of H. influenzae conjunctivitis outbreaks in daycare facili-
ties have demonstrated different strains in different children—sug-
gesting a low risk of contagion, and arguing against isolation.
Conjunctival cultures match nasopharyngeal cultures in individual
children, suggesting retrograde migration via a child’s own
lacrimal duct, rather than spread from child to child.80,81 These
findings are inconsistent with the reports that conjunctivitis-otitis
syndrome, also caused by H. influenzae, has an increased inci-
dence among siblings and playmates of affected individuals—sug-
gesting spread between children.7 Viral conjunctivitis is more con-
tagious than bacterial. Twenty percent of all acute conjunctivitis is
caused by adenovirus, which is highly contagious. It has been rec-
ommended that patients with adenoviral infections be kept home
for a week.2,36 Replicating virus is present in 95% of patients with
adenovirus conjunctivitis on day 10 of the illness. This drops to
5% by day 16. Conservatively, these patients should avoid close
contact and sharing of contaminated objects for two weeks follow-
ing the onset of symptoms.46 Further complicating things, fomites
may remain infected with adenovirus for up to two months.36 The
group of viruses that cause epidemics of acute hemorrhagic con-
junctivitis includes picornavirus, enterovirus, and coxsackie virus,
in addition to adenovirus. These are highly infectious.3 While the
age of the child and clinical presentation can be helpful in distin-
guishing etiology and thus need for isolation, distinguishing the
cause in the individual patient is not always easy. It has been
pointed out that the same organisms that cause conjunctivitis also
cause upper respiratory illnesses and otitis media, which are not
reasons to exclude children from school.81

Disposition 
The majority of patients with acute conjunctivitis safely can be

started on topical or oral therapy and discharged with routine fol-
low-up. There are several notable exceptions to this. Infants with

Chlamydia conjunctivitis should be retested after treatment with
erythromycin, which has a 20-30% failure rate.8 Patients treated
with topical agents who develop subsequent ear pain should be
reassessed for the presence of otitis media. Those who present ini-
tially with conjunctivitis-otitis media syndrome should be re-eval-
uated to document resolution of the otitis, given the high rates of
treatment failure. When allergic conjunctivitis is suspected, follow
up should be arranged to monitor preventative therapy. 

Several disease processes warrant immediate ophthalmologic
consultation, due to severe or long-term consequences. These
include N. gonorrhea, P. aeruginosa, N. meningitidis, HSV, and
VZV. Conjunctivitis that persists for more than one week, and red-
ness associated with pain or visual loss, also warrant rapid referral.
An ophthalmologist should be involved in all decisions to initiate
therapy with preparations containing steroids. (See Table 4.)

While outpatient therapy generally is adequate, some organ-
isms which cause conjunctivitis also may cause systemic disease.
Examples are N. gonorrhea, N. meningitides, P. aeruginosa, group
B streptococcus in neonates, and HSV. When infection with these
agents is suspected or confirmed, a sepsis evaluation should be
performed, and parenteral therapy initiated. When conjunctivitis is
associated with clinical signs of Kawasaki disease, inpatient
admission is warranted.

Summary
Conjunctivitis is a common ocular complaint in children who

present to the ED. Etiologies include infection, allergy, trauma,
and systemic inflammatory conditions. The prevalence of different
entities varies with age, season, and exposure to infectious agents,
allergens, and irritants. While most conjunctivitis is self-limited
and resolves spontaneously, specific therapy can reduce the dura-
tion of symptoms in bacterial or allergic cases. Recognizing pat-
terns of presentation for these common entities can help to direct
specific management. A wide variety of topical and systemic
agents are available to treat both conditions, and vary in both cost
and spectrum of activity. 

While complications from conjunctivitis are rare, several dis-
ease entities are associated with significant morbidity and mortali-
ty. The practitioner should learn to recognize conditions associated
with long-term visual complications, institute prompt therapy, and
referral to ophthalmology.
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CME Objectives
The CME objectives for Pediatric Emergency Medicine Reports are to

help physicians:
a.) Quickly recognize or increase index of suspicion for specific conditions;
b.) Understand the epidemiology, etiology, pathophysiology, historical

and physical examination findings associated with the entity discussed;
c.) Be educated about how to correctly formulate a differential diagno-

sis and perform necessary diagnostic tests;
d.) Apply state-of-the-art therapeutic techniques (including the impli-

cations of pharmacologic therapy discussed) to patients with the particular
medical problems discussed;

e.) Provide patients with any necessary discharge instructions.
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Physician CME Questions
81. Which of the following is most consistent with bacterial conjunctivitis?

A. A 10-year-old asthmatic presents with one week of rhinorrhea
and red, itchy eyes during the spring.

B. A 6-year-old presents in October with three days of right-sided
eye redness, nasal congestion, and rhinorrhea.

C. A 4-year-old presents with one day of left ear pain during the
winter. His left eye is red, and was stuck shut upon awakening. 

D. A 7-year-old presents with severe unilateral eye pain, redness,
and mild photophobia in August.

82. In children younger than 6 years of age, bacterial conjunctivitis is
more common than viral conjunctivitis.
A. True
B. False

83. The advent of the Hib vaccine has not changed the incidence of 
bacterial conjunctivitis.
A. True
B. False

84. The most frequent cause of neonatal conjunctivitis is:
A. C. trachomatis.
B. N. gonorrhea.
C. chemical irritation.
D. S. viridans.

85. Ocular prophylaxis has a very high failure rate for elimination of 
N. gonorrhea.
A. True
B. False

86. Which of the following is not true regarding allergic conjunctivitis?
A. The incidence in children is about 65%.
B. It is most common in late childhood and adults.
C. It may result from exposure to airborne allergens.
D. It may result from smoke exposure.

87. Prolonged use of vasoconstrictive eye drops has been associated with:
A. conjunctival hyperemia.
B. follicular conjunctivitis
C. eczematoid blepharoconjunctivitis.
D. All of the above

88. Which of the following is true regarding N. gonorrhea conjunctivitis
in the newborn?
A. Symptoms typically begin in the first week of life.
B. Neonates typically have copious, thick, purulent secretions.
C. Complications include the development of corneal ulcerations

and perforations.
D. All of the above

89. Which of the following is not typical for bacterial conjunctivitis?
A. The child is usually younger than 6 years of age.
B. The child usually has a purulent discharge and severe conjuncti-

val injection.
C. Unilateral eye involvement is more common than bilateral eye

involvement.
D. Patients may have a “gritty” sensation in their eye.

90. Which of the following is characteristic of a patient with HSV keratitis?
A. Patients usually have the acute onset of symptoms and severe

eye pain.
B. Patients typically have a clear discharge.
C. On fluorescein staining, a finding of dendritic lesions of the

cornea is pathognomonic.
D. All of the above

Answer key:
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81. C
82. A
83. A
84. C
85. B

86. A
87. D
88. D
89. C
90. D
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Neonatal Conjunctivitis

ETIOLOGY USUAL AGE AT ONSET MANAGEMENT COMPLICATIONS PREVENTION

Chemical < 24 hours Observe None, self-limited Avoid use of silver nitrate

Neisseria 2-5 days Admit, IV antibiotics, Corneal ulceration/ STD screening and treatment
gonorrhea irrigation perforation, blindness during pregnancy

Chlamydia 5-14 days PO erythromycin Blindness (rare) STD screening and treatment
trachomatis during pregnancy

Herpes simplex Birth to 4 weeks IV acyclovir and topical CNS involvement, Screening during pregnancy;
virus type 2 antivirals (e.g., trifluridine) disseminated disease caesarian section for active 

maternal infection; avoid 
Key: PO = oral; CNS = central nervous system; infected household contacts
STD = sexually transmitted disease; IV = intravenous

Distinguishing Features of Various Forms of Conjunctivitis

BACTERIAL VIRAL ALLERGIC

Age < 6 years > 6 years Late childhood to early adulthood
Discharge type Purulent Watery/serous Mucoid
Conjunctival injection Severe Moderate Mild
Unilateral/bilateral Bilateral > unilateral Unilateral > bilateral Bilateral > unilateral
Associated signs/symptoms Gritty sensation Sick contact with red eyes Itching, chemosis
Associated conditions Otitis media Upper respiratory infection/ Allergic rhinitis, asthma, eczema

pharyngitis (adenovirus)
Season Winter Fall Spring/summer
Preauricular adenopathy Uncommon Common Not present 

Differential Diagnosis of Red Eye*

OCULAR CAUSES

• Infectious 
- bacterial, viral, chlamydial, amoebal
- keratitis conjunctivitis, episcleritis
- uveitis, iritis, endophthalmitis
- periorbital cellulitis, blepharitis, hordeolum, chalazion, trichiasis
- nasolacrimal duct obstruction, dacrocystitis

• Traumatic (foreign body, abrasion, iritis, globe injury)
• Allergic 
• Chemical, irritative
• Other: Glaucoma, dry eye, contact lens

SYSTEMIC DISEASES

• Infectious disease (varicella, mumps, measles)
• Atopic dermatitis
• Kawasaki disease
• Collagen vascular disease
• Juvenile rheumatoid arthritis
• Inflammatory bowel disease
• Lyme disease
• Leptospirosis
• Stevens-Johnson syndrome

* List not inclusive

Indications for Ophthalmology  
Consultation/Referral

• Neonatal gonococcal 
conjunctivitis

• Conjunctivitis in older infant, 
child, or adolescent with:
-N. gonorrhea or N.
meningiditis

-Pseudomonas aeruginosa

• Persistent symptoms after 
7-10 days

• Unexplained eye pain
• Herpetic keratitis
• Visual changes
• Conjunctivitis in contact 

lens wearer

HSV Keratitis: Summary of Findings

•  Acute onset
•  Severe eye pain
•  Clear discharge/tearing
•  Unilateral
•  Erythema worse in perilimbal region
•  Lid swelling
•  Tender preauricular node
•  Dendritic pattern on fluorescein staining
•  Prior or active herpetic skin lesions 
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The recognition of non-accidental injury is critical for a pedi-
atric trauma patient. In the year 2000, almost 3 million reports of
child abuse were made to social service agencies.1 More impor-
tantly, 1200 children died from neglect or abuse in that same
year.1 Forty-four percent of the fatalities were children younger
than 1 year of age.1 Not only are
these statistics alarming, but
they point out the need for emer-
gency department (ED) and
trauma physicians and nurses to
recognize non-accidental injury
and aggressively protect the
children who seek our medical
expertise and protection.

—The Editor
Child abuse and neglect are

not uncommon, and clinicians
who provide trauma care to
children will encounter from
several to many cases during a
career. Child abuse is defined by federal legislation that provides
minimum guidelines for states to incorporate into their criminal
and civil statues. Subsequently, each state in the United States
has a working legal definition of child abuse and neglect.2-5

There are four basic types of child maltreatment—physical
abuse, sexual abuse, emotional abuse, and child neglect.5 Child
neglect is the most common form of child maltreatment investi-
gated and is the failure to provide for a child’s basic needs. This

can include physical, emotional, medical, supervisional, and edu-
cational neglect. Each state has different definitions that help
determine if a given situation meets the standard for neglect.
Child Protective Services (CPS) is the branch of public social
services that investigates reports of child abuse and neglect in

which caretakers are involved
as possible perpetrators. Law
enforcement is involved in
many of these cases and also
has primary responsibility for
investigating cases in which
strangers and noncaretakers are
the alleged perpetrators. CPS
has to investigate any reported
child maltreatment and then
provide support services to the
family if indicated.

Physical abuse and sexual
abuse probably are the most
common types of child mal-

treatment seen in ED settings. The physicians and nurses in these
situations have the responsibility of recognizing clues to abuse or
neglect and reporting them to appropriate agencies. 

A medical provider must be very familiar with his or her
state’s reporting laws covering child maltreatment. All states list
health care workers as mandated reporters of child maltreatment.
To report a case to CPS, the provider need only have a suspicion
that maltreatment or neglect has occurred, not proof.2 CPS is
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given the job of investigating any report when the agency
believes the report meets a minimal standard of likelihood. All
states mandate reporting without risk of liability if the report is
made without malicious intent.2 A medical provider can incur lia-
bility for failing to report a case of suspected child maltreatment.
It is important to emphasize to parents (or other caretakers) that
reporting is not an accusation, but is a legal requirement based on
the assessment to that point.

Important factors to assess in possible abuse or neglect situa-
tions are the history, the child’s developmental abilities, physical
examination findings, and the presence of other risk factors for
abuse and neglect. These risk factors include, but are not limited
to, young maternal age (< 15 years), prior social service investi-
gations, prior law enforcement involvement, substance abuse in
the family, domestic violence, low socioeconomic status, and dis-
ability or prematurity of the child.4,6,7 It also is important to
remember that the absence of risk factors does not rule out abuse,
and is not a reason to fail to report if suspect findings are present.

The abused child presents a unique set of epidemiologic,
physiologic, and social circumstances.9,10 The clinical history
often is difficult to obtain, and deliberately may be obfuscatory,
false, or contradicted by physical findings or known patterns of
injury. The presentation frequently is delayed, allowing many
mechanisms of secondary injury to become well established.
Abused children, especially infants, often present with nonspecif-
ic complaints and findings.11-13 These children frequently present
with respiratory distress or apnea, but vomiting, mental status
changes (lethargy or irritability), poor feeding, or nonspecific
behavioral changes also are common.11,14 Seizures are reported in
up to 70 % of patients.11 Many abused children are repetitively
traumatized; thus, the presenting incident may simply be the
worst (or most recent) of several episodes.15,16

An unsuspecting physician may accept a false history of trau-
ma and not consider the possibility of abuse. To identify abused
children, child abuse needs to be included on the differential list
of all pediatric injuries.4 In most instances, child maltreatment
quickly will be eliminated from the differential, but a small dose
of suspicion is needed to identify abused children.

The diagnosis of child abuse is made like all others—a careful
history, complete physical examination, and supporting laborato-
ry and radiographic data lead to a working diagnosis. In some
cases, the physical examination alone indicates abuse, but in
most cases, the comparison of the history of trauma and the
resulting injuries suggests the diagnosis. The following are gen-
eral indicators of possible child abuse:4

• Infants and children with unexplained injuries;
• The history provided does not adequately explain the 

injuries;
• The history provided changes with time;
• The history provided does not correlate with the child’s 

developmental abilities; or
• There is an unexplained delay in seeking medical care.
Clinically, child abuse may be obvious or subtle. A child

with external signs of trauma, known as a “battered” child,
should be treated the same as any trauma victim.12,13,17 Abused
children with less obvious presentations often have injuries
falling into certain patterns. Retinal hemorrhages are common
after head injury from child abuse, and need to be documented
and taken into consideration with other clinical and radi-
ographic findings.11,18,19 Retinal hemorrhages are not all the
same and should be described thoroughly, including amount,
type, distribution, and side affected (bilateral, unilateral, or
asymmetric).

Suspicion of nonaccidental trauma should prompt immediate
investigation. Social work, CPS, and any appropriate social or
legal authorities should be involved as soon as possible.

History and Physical Examination
The initial history often is the first clue to the detection of

child abuse. Obtain a detailed history, including location, time,
and mechanism of any injury described. The identification of sig-
nificant injury unaccompanied by a history of trauma is cause for
concern. If the history does not seem to explain the injury identi-
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fied, the possibility of abuse should be considered. Parents who
provide a false history of trauma to explain a child’s abusive
injuries most commonly offer simple household trauma as an
explanation.12 For example, infants or toddlers with abusive head
injury often are said to have fallen off a bed or couch.

It is important to document the events from the time of the
injury leading to the medical visit. Some parents, in an effort to
explain inflicted injuries, provide various histories to explain an
injury, or change the story once additional injures are identified.
A comparison of histories obtained from various health care
providers, pre-hospital personnel, emergency physicians, hospi-
talists, or intensivists may reveal inconsistencies. Also, compare
histories obtained from adult caregivers present at the time of
injury.

An unexplained delay in seeking medical care should be
recorded and explored. In an effort to prevent detection of abuse
by professionals, parents occasionally will keep their injured
child at home, despite the obvious need for medical intervention.

The physical examination of the child must be complete.
Examine all surfaces of the child’s skin carefully, and document
any injuries. In infants, subtle external injuries are often a clue to
more serious internal injury, and should not be dismissed. Bruis-
es, burns, and scars should be measured, and their size, shape,
location, and color recorded. Photographs are an important
adjunct to the recorded physical examination, but are not an
appropriate substitute for accurate medical documentation.

Craniofacial, head, face, and neck injuries occur in more than
half of the cases of child abuse.3 Careful intraoral and perioral
examination is necessary in all cases of suspected abuse. Some
authorities believe that the oral cavity may be a central focus for
physical abuse because of its significance in communication and
nutrition.3 The injuries most commonly are inflicted by blunt
trauma with an instrument, eating utensils, hands, or fingers or
by scalding liquids or caustic substances.3,20 The abuse may result
in contusions; lacerations of the tongue, buccal mucosa, palate,
gingiva alveolar mucosa, or frenum; fractured, displaced, or
avulsed teeth; facial bone and jaw fractures; burns; or other
injuries. These injuries, including a lacerated frenum, also can
result from unintentional trauma. Gags applied to the mouth may
leave bruises, lichenification, or scarring at the corners of the
mouth. 

Laboratory and Radiographic Data
Abused children often have occult injuries, and some medical

diseases may mimic abuse. Therefore, the laboratory and radi-
ographic evaluation of the abused child is guided not only by the
history and physical examination findings, but also by the above
considerations. Necessary laboratory and/or radiographic testing
varies by age, injury pattern, and severity. The following studies
may be appropriate in the evaluation of an abused child.

Laboratory Studies. Hematologic Evaluation. A complete
blood count (CBC) with platelet count, prothrombin time (PT),
and partial prothrombin time (PTT) are indicated for children
who present with bleeding or bruising. Elevations of PT and PTT
may be the result of severe inflicted head injury.21

Liver Function Tests/Pancreatic Enzymes. Alanine amino-
transferase (ALT), aspirate aminotransferase (AST), amylase,
and/or lipase may be elevated with acute liver or pancreatic
injury. Such injuries can be asymptomatic, and screening is rec-
ommended for injured infants and children in whom the abdomi-
nal examination may not be a sensitive indicator of injury.

Urinalysis. The urinalysis is used as a screen for renal or blad-
der trauma, and can detect myoglobinuria secondary to rhab-
domyolysis from severe beatings.

Toxicology screens are indicated for infants and children with
unexplained neurological symptoms.

Diagnostic Imaging. Imaging studies often are critical in the
assessment of the infant and young child with evidence of physi-
cal injury, and they also may be the first indication of abuse in a
child who is seen with an apparent natural illness.4,22,23 When
viewed in conjunction with clinical and laboratory studies, imag-
ing findings commonly provide support for allegations of abuse.
For severely abused infants, the imaging findings alone may
form the basis for a diagnosis of inflicted injury.22 The role of
imaging in cases of suspected abuse is not only to identify the
extent of physical injury when abuse has occurred, but to eluci-
date all imaging findings that may point to alternative diagnoses.
Because most conventional imaging studies performed in these
settings are noninvasive and entail minimal radiation risks, rec-
ommendations about imaging should focus on examinations that
provide the highest diagnostic yield at acceptable cost.22

Roentgenographic Skeletal Survey. The skeletal survey is an
important adjunct to the evaluation of abused infants and tod-
dlers, and is indicated for all children younger than 2 years with
any suspicious injury.4 Guidelines for the appropriate imaging
methods have recently been updated by the American Academy
of Pediatrics.22

Although skeletal injuries rarely pose a threat to the life of the
abused child, they often are the strongest radiologic indicators of
abuse. In fact, in an infant, certain patterns of injury are suffi-
ciently characteristic to permit a firm diagnosis of inflicted injury
in the absence of clinical information.22 This fact mandates that
imaging surveys performed to identify skeletal injury be per-
formed with at least the same level of technical excellence rou-
tinely used to evaluate accidental injuries. The “body gram” (a
study that encompasses the entire infant or young child on one or
two radiographic exposures) or abbreviated skeletal surveys have
no role in the imaging of these subtle but highly specific bony
abnormalities.22

In general, the radiographic skeletal survey is the method of
choice for global skeletal imaging in cases of suspected abuse.
The standard skeletal survey imaging protocol that has been
developed by the American College of Radiology is given in
Table 1.22,24 Anteroposterior and lateral views of the skull are
mandatory even when cranial computed tomography (CT) has
been performed because skull fractures coursing in the axial
plane may be missed with axial CT. Skeletal injuries, especially
those requiring orthopedic management, necessitate at least two
radiographic projections. Oblique views of the thorax increase
the yield for the detection of rib fractures. (See Figure 1.) Recent
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evidence suggests that a follow-up skeletal survey approximately
two weeks after the initial study increases the diagnostic yield,
and this procedure should be considered when abuse is strongly
suspected.24,25 The repeated study may permit more precise deter-
mination of the age of individual injuries. Lack of interval
change may indicate that the initial radiographic finding is a nor-
mal anatomic variant or is related to a bone dysplasia.

Radionuclide Bone Scan. A bone scan identifies areas of
increased bone turnover, and is a sensitive method for detecting
rib fractures fewer than 7-10 days old, subtle diaphyseal frac-
tures, and early periosteal elevation.24 A bone scan is most com-
monly used as an adjunct to the skeletal survey when abuse is
strongly suspected and the skeletal survey is normal. Conversely,
the skeletal survey can be repeated 3-4 weeks after the initial sur-
vey to increase the detection of healing injuries.

Computed Tomography Scan. A CT scan is the method of
choice for diagnosing acute intracranial, pulmonary, and solid ab-
dominal organ abnormalities in children with serious injuries.22-24

Magnetic Resonance Imaging (MRI). MRI scans of the brain
are more sensitive than CT scans in detecting certain traumatic
injuries, including axonal shearing, cortical contusions, and
brainstem injuries.22-24

Manifestations of Physical Abuse
Nonaccidental injuries may affect any organ system in the

body, alone or in combination. The following are common mani-
festations of child abuse.

Head Trauma. Trauma is the most common cause of death in
childhood, and inflicted head injury is the most common cause of
traumatic death in infancy.6,11,26,27 On average, among children
hospitalized for blunt trauma, those injured by abuse sustain
more severe injuries, use more medical services, and have worse
survival and functional outcome than children with unintentional
injuries.16,26,28-30 This is despite a plethora of interventions devel-
oped over the last 30 years, including legislatively mandated
reporting and the establishment in 1974 of the National Center
on Child Abuse and Neglect as a mechanism to increase knowl-
edge of the problem and identify steps to prevent it.6

The major issue plaguing the description of abuse-related
injuries to young children has been and continues to be accurate
diagnosis.26,31,32 The dire consequences of either false-positive or
false-negative diagnosis intensifies the need to establish accurate
diagnostic criteria. 

Because of some unique features of the infant brain, the risk
for severe intracranial injury is great.12 With a large head-to-body
ratio and relatively weak neck muscles, infants are more suscep-
tible to the acceleration/deceleration forces of abusive head trau-
ma. In addition, the immature brain, not fully myelinized, has
only 25% of its adult weight at birth, and 75% by age 2 years.33

There is more subarachnoid space, and therefore a greater vul-
nerability to shearing of blood vessels causing significant hemor-
rhage. There is a common misconception that infants will toler-
ate an acute insult better than their adult counterparts because the
fontanel is open; however, it must be remembered that the brain
is encased by the inelastic dura.33 The infant has a shorter cran-
iospinal axis than the adult and thus has less of a “potential
space” to displace blood volume and cerebrospinal fluid; this can
make the infant brain more susceptible to increased intracranial
pressure and secondary brain injury.33

Head injuries in infants and toddlers can be difficult to diag-
nose because symptoms are often nonspecific.12 Vomiting, fever,
irritability, and lethargy are common symptoms of a variety of
conditions seen in children, including head trauma. When care-
takers do not give a history of injury and the victim is preverbal,
an abusive head injury mistakenly can be diagnosed as a less-
serious condition. When medical personnel fail to recognize that
the child’s symptoms are secondary to nonaccidental head injury,
the child is frequently re-injured or has serious complications of
the unrecognized, untreated head injury.34

The primary brain injury attributed to child abuse was origi-
nally thought to result from repetitive accelerative-decelerative
forces of shaking, hence the term “shaken-baby syndrome.”11

However, biomechanical studies subsequently suggested that the
inertial forces developed from shaking were insufficient to cause
diffuse axonal injury (DAI), suspected to be the primary mecha-
nism of neuronal injury after abuse.11 Because impact with even
a soft surface, such as a bed or crib, could theoretically cause
DAI, the concept of the “shaken-impact syndrome” developed.11

Recent reports have shown, however, that diffuse changes consis-
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APPENDICULAR SKELETON

Humeri (AP)
Forearms (AP)
Hands (Oblique PA)
Femurs (AP)
Lower legs (AP)
Feet (AP)

AXIAL SKELETON

Thorax (AP and lateral)
Pelvis (AP; including middle 

and lower lumbar spine)
Lumbar spine (lateral)
Cervical spine (lateral)
Skull (frontal and lateral)

Table 1. Standard Skeletal Survey 

AP= anteroposterior; PA=posteroanterior

Figure 1. Oblique View to Detect Rib Fracture

Shallow oblique radiograph demonstrating a subtle rib
fracture in a victim of child abuse.



tent with hypoxic-ischemic damage are more common than DAI,
which is found mostly in the brainstem, and that cervical spine
injury is frequent.9,35-37 This suggests that the inertial forces of
shaking cause brainstem and spinal injuries, which lead to respi-
ratory impairment and subsequent hypoxic injury.

Apnea induced by shaking or by shaking combined with
impact plays a major role in the pathophysiology of nonacciden-
tal head trauma and accounts for the poor outcome in this group
of patients.14,38 Trauma induced apnea causes cerebral hypoxia
and possibly ischemia, which may be more fundamental to out-
come than the mechanism of injury (shaken vs shaken with
impact), subdural hemorrhage, subarachnoid hemorrhage, diffuse
axonal injury, parenchymal shear, or brain contusion. In addition,
the timing of the primary injury is closely linked to the onset of
apnea.37,39

CT scanning is a mainstay of the diagnosis of nonaccidental
head injury.22,40 Subdural or subarachnoid hemorrhage almost
always can be detected on CT scans, although the more subtle
findings may be missed by less experienced observers.40-44 The
most frequent CT findings in nonaccidental traumatic brain
injury are a combination of subdural convexity and interhemi-
spheric hematomas.16,26,45 The interhemispheric subdural
hematoma is particularly characteristic of the shaking or shak-
ing-impact mechanisms in which angular acceleration and
deceleration forces are involved. (See Figure 2.)46 The majority
of subdural hemorrhages in children younger than 2 years are
due to child abuse.40,43 MRI is useful in detecting and character-
izing small extraaxial hemorrhages in infants with equivocal
CT findings.46,47

The neuroradiologic findings of abuse often are present within
a few hours of the assault, particularly when the event results in
hypoxia-ischemia.14,37,46 In these cases, the CT may show findings
of edema as early as 2 hours following the documented event.46

The earliest CT sign is often a loss of cerebral gray-white matter

differentiation in the cortical and subcortical regions, in deep
basal ganglia and capsular regions, or in both. Hypoxic-ischemic
brain injury may result from associated brainstem injury with
apnea, from progressive edema and increased intracranial pres-
sure, or from additional suffocation or strangulation.46

All infants and children with suspected intracranial injury
must undergo either cranial CT or MRI. (See Figure 2.) Strate-
gies should be directed toward the detection of all intracranial
sequelae of abuse and neglect with a thorough characterization of
the extent and age of the abnormalities. In the acute care setting,
efforts are directed toward rapid detection of treatable conditions.
Subsequent studies are designed to delineate more fully all
abnormalities, determine the timing of the injuries, and monitor
their evolution.44,46

Radiologists evaluating imaging studies of young children,
even those in whom there is no suspicion of physical abuse,
should routinely assess subtle signs of chronic brain damage in
addition to acute findings.16,41,44 Investigators have identified ele-
vated rates of cortical atrophy, ventriculomegaly, and subdural
hygroma only in children with inflicted traumatic brain injury.16

MRI is the best modality to assess fully intracranial injury,
including extraaxial collections, intraparenchymal hemorrhages,
contusions, shear injuries, and brain swelling, or edema.43 Imag-
ing should be performed with T

1
and T

2
weighting with proton-

density or inversion-recovery sequences to differentiate cere-
brospinal fluid collections from other water-containing lesions.
Diffusion imaging is a new and valuable technique for the evalu-
ation of cerebral ischemia and likely will have a role in the
assessment of inflicted cerebral injury.36,48 Abused infants may
not demonstrate neurologic signs and symptoms, despite signifi-
cant CNS injury. The MRI offers the highest sensitivity and
specificity for diagnosing subacute and chronic injury and should
be considered whenever typical skeletal injuries associated with
shaking or impact are identified.
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Figure 2. CT and MRI in Children with Subdural Hemorrhage and Ischemic Changes

A—Computed tomography (CT) from a 2-year old showing subdural hemorrhage, edema, and shift. B—T1-weighted magnetic
resonance imaging (MRI) scan showing subdural hemorrhage in a nonaccidental trauma victim. C—Interhemispheric hematoma
demonstrated on CT scan.
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Many studies have demonstrated the usefulness of MRI in
suspected acute nonaccidental head injury. It is particularly use-
ful for the diagnosis of subdural hematomas in the subtemporal
area, illustrating tearing of the bridging veins, delineating sub-
dural hematomas of different ages, and demonstrating hemor-
rhages at the gray-white matter junction.47 All these features are
not well defined by CT.

Several selected points culled from an extensive literature
review may prove useful in recognizing nonaccidental trauma in
infants and children. (See Table 2.)2,27

There is an abundance of literature attesting to the fact that
short falls (< 4 feet), such as from beds, couches or down stairs,

do not cause serious injury in children, except the case of epidur-
al hematoma, which can occur after short falls.2,26,49-58 However,
some of the most severe infant head injuries occur when an adult
falls on the stairs while carrying an infant.55,59,60 The relative
severity of these injuries is probably the result of two different
injury mechanisms: fall from a height and a fall down stairs.60

These two mechanisms can increase the impact force.
Simple skull fractures are common in accidental falls, with

complex fractures seen less frequently.26 Subdural hematomas
and subarachnoid hemorrhages seldom are seen and retinal hem-
orrhages virtually are never seen in short falls.2

Inflicted head injury in infants commonly presents as shaken
baby syndrome. Altered level of consciousness, coma, seizure,
listlessness/lethargy, irritability, apnea or respiratory difficulty,
and poor feeding can be associated with shaken baby syndrome.
Although not pathognomonic for child abuse, retinal hemorrhag-
es occur in up to 75-85% of these cases and frequently corre-
spond with subdural or subarachnoid bleeding.13,18 Skeletal trau-
ma, such as sternal fractures and posterior rib fractures, frequent-
ly are seen in shaken baby syndrome due to the placement of the
perpetrator’s hands. Acceleration/deceleration forces are created
as the head whips forward, stopping as the chin strikes the chest,
then backward until the occiput strikes the back, as well as when
the baby is thrown on the sofa or bed. Shearing injuries to the
intracranial bridging veins and incompletely myelinated cortical
nerves are sustained. CT scanning is an excellent tool for detect-
ing subdural and subarachnoid hemorrhages, especially when
associated with retinal hemorrhages. Epidural hemorrhage in
infants is less likely to be caused by shaking and more likely to
be due to a blow or fall.13,61,62 Epidural hemorrhages are rarely a
result of abuse.

Finally, the evaluating physician also must be aware of certain
conditions that are known to have clinical and imaging features
that may mimic abuse.2,12,63 These include accidental injury, cer-
tain coagulopathies, vascular diseases, infections, metabolic dis-
orders, neoplastic diseases, certain therapies, and some congeni-
tal and dysplastic disorders. Infants who present with unex-
plained subdural and retinal hemorrhages most often are victims
of child abuse. However, an autosomal recessive metabolic disor-
der, glutaric acidemia type 1, is a known cause of these findings
in children.63,64 Urine organic acid testing will show a characteris-
tic large peak of glutaric acid and 3-hydroxy glutaric acid. The
diagnosis can be confirmed through testing of enzyme activity in
cultured fibroblasts and leukocytes or through genetic mutation
analysis.

Abdominal Trauma. Severe abdominal injury is an uncom-
mon, but well recognized, manifestation of abuse.65 The history
almost always is misleading, and rarely includes a history of
abdominal trauma. Less severe injury is under-recognized and
underreported, because symptoms are non-specific and external
indications of abdominal trauma are often lacking.23

Most abusive abdominal injury is caused by blunt trauma,
resulting in solid organ injury, perforation of hollow viscous, or
shearing of mesenteric vessels.4,65-68 Isolated solid organ injuries
are most common with both accidental and inflicted injuries,
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FRACTURES

• No single fracture is pathognomonic of child abuse.
• Certain patterns of fractures should increase the concern for 

abuse, including multiple fractures and fractures of different 
ages.

• Multiple, bilateral posterior rib fractures in infants are almost 
always the result of abuse.

BABIES WITH BRUISES

• With advancing age and motor skills, bruises occur more 
commonly.

• Bruises in mobile infants normally are located on the front of 
the body, typically on the shins and forehead.

• Bruises in infants younger than 9 months who are not yet 
beginning to ambulate should lead to consideration of abuse 
or illness.

• Bruises in toddlers that are located in atypical areas, such as 
the trunk, genitalia, neck, hands or buttocks, should be con-
sidered abuse.

SKULL FRACTURES: ACCIDENTAL VS. NON-ACCIDENTAL

• Inflicted
- History does not correlate with mechanism of injury, OR 

no history
- Associated with intracranial injury, especially subdural 

hematomas
- Bilateral
- Non-parietal
- Comminuted/Stellate
- Depressed
- Wider than 1 mm
- Associated with other injuries
- Crossing suture lines

• Accidental
- History consistent with injuries
- Not associated with intracranial injury
- Unilateral
- Parietal
- Linear
- Nondepressed
- Narrower than 1 mm
- Involves only one body area
- Does not cross suture lines

Table 2. Nonaccidental Trauma: Hints 
to Facilitate an Early Diagnosis 



although hollow visceral injuries more commonly are associated
with abuse.4 Recent reports of abdominal trauma secondary to
abuse reveal that liver and spleen injuries are most common, fol-
lowed by duodenojejunal rupture, duodenal rupture, and pancre-
atic, vena cava, and renal trauma.66,67 These injuries are thought
to be due to compression of abdominal viscera against the verte-
bral column following a punch or a kick.66 The small size of the
child’s abdomen predisposes them to multiple organ injury. Chil-
dren with severe liver or mesenteric injury usually present with
signs and symptoms of acute bleeding, including hemorrhagic
shock.66 Children with intestinal perforation typically present
with signs of peritonitis. Their presentation for medical care can
be delayed by hours or days, but an accurate history (often lack-
ing) should demonstrate progressive abdominal symptoms.66

Mortality is extremely high owing to delays in presentation and
the magnitude of injuries.68

Abused children occasionally have asymptomatic abdominal
injuries, which can be detected with evaluations of serum liver
function tests (LFTs), amylase, and lipase.66 Abdominal trauma
is diagnosed by physical examination, screening LFTs, amylase,
lipase, urinalysis, sonography and abdominal CT.65-68

Injuries involving the duodenum are a common finding in
blunt trauma to the abdomen, and include duodenal hematomas
or transection. Such injuries to the duodenum occur because the
ligament of Treitz is a relatively fixed structure and allows com-
pression of the duodenum against the vertebrae. (See Figure 3.)65

It is not infrequently associated with injuries to the adjacent
organs. Unfortunately, there are often delays in making the diag-
nosis because the retroperitoneum, in which part of the duode-
num lies, offers some protection and this contributes to the mor-
bidity and mortality of these injuries.

Life-threatening intraabdominal injuries can exist with few
signs or symptoms. One research team describes a 2½ -year-old
child who presented with relatively few symptoms, who at post
mortem examination was found to have peritonitis secondary to a
duodenal rupture which was considered to have occurred 2-3
days before death.69

Liver injuries also can be occult with no evidence of external
injuries. One study found, in children suspected of nonaccidental
injury who had no history or physical signs of abdominal trauma,
evidence of occult liver lacerations on CT in 6% of cases.70

Researchers also found that raised transaminases were associated
with these cases and consider that this is a useful indicator of
occult liver injury.70

Nonaccidental trauma as a cause of pancreatic injury is not
uncommon. One group reported one-third of their series of 49
cases of pancreatitis in children as being associated with nonacci-
dental injury.71 As in adults, pancreatitis in children is associated
with considerable morbidity and chronic pancreatitis may develop.

Fractures. Fractures often are seen in physical abuse cases.72

They also are a common accidental childhood injury. As in the
preceding cases, the clinician must ask, “Is the injury consistent
with the history and developmental stage?”

Abusive fractures are more common in younger children (< 5
years of age), often present without a history of trauma, and

often are characterized by a delay in seeking medical care.72 Any
fracture can be the result of abuse.3 It is the history, physical
examination, and additional evaluation that are crucial in differ-
entiating accidental from nonaccidental trauma. In children
younger than 2 and selectively in children younger than 5 years
of age, a skeletal survey is in order to look for other injuries,
some of which may be occult.

A common type of history given in both abusive and uninten-
tional injuries is a fall. Although a history of a fracture in a minor
fall should be investigated, single unintentional fractures can
occur from falls of fewer than two feet, and falls from fewer than
four feet can result in injury to more than one bone.73

Radiographically, some fractures are more suspect for abusive
injury than others.24,72,74 Fractures that are highly specific for abu-
sive injury in infants include the following: posterior rib frac-
tures, scapular fractures, spinous process fractures, sternal frac-
tures, and classic metaphyseal lesions. The classic metaphyseal
lesions often are called bucket handle or corner fractures, and
occur at the end of the long bones at the growth plate. Fractures
with moderate specificity for abuse are complex skull fractures,
digital fractures, vertebral body fractures, epiphyseal separations,
fractures of different ages, and multiple fractures. Fractures com-
mon in childhood with low specificity for abuse are linear skull
fractures, long bone fractures, and clavicular fractures. The
appearance of subperiosteal new bone formation in infants also is
common, but can be a normal variant. A pediatric radiologist
may help with this evaluation when appropriate.

Linear parietal skull fractures are common whether uninten-
tional or secondary to abuse.72 However, skull fractures that are
multiple, depressed, diastatic more than 3 mm, bilateral, or cross
suture lines are more suggestive of intentional injury, especially
coupled with a suspicious history.24,72,73

The humerus is the most commonly fractured bone in bat-
tered children.72,75 Several authors have reported that the majori-
ty of humerus fractures in infants younger than 15 months are
intentional.72

Rib fractures commonly are seen in abused children, with
90% of abuse-related fractures occurring in children younger
than 2 years.72,76,77 In infants, rib fractures are the most frequent
fracture of abuse.72,78 In general, rib fractures in children are
much less common than in adults owing to their more compli-
ant chest walls. Therefore, rib fractures, especially multiple
fractures, are very suggestive for abuse in children younger
than 2 years in the absence of major blunt trauma or prior bone
pathology.72

Abusive fractures typically occur when the infant is manually
grabbed around the thoracic cage and violently squeezed and
shaken. This anteroposterior compressive force results most fre-
quently in multiple, symmetrical, posterior rib fractures where
mechanical stress is at its greatest. With increasing force, lateral
then anterior fractures occur.79 Of importance, rib fractures from
cardiopulmonary resuscitation are rare in infants and young
children.72

Diseases such as osteogenesis imperfecta, rickets, and
osteomyelitis can mimic abusive injuries.72 Most have other clini-
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cal manifestations that distinguish them from abuse, and may be
diagnosed by simple blood tests.4

Bruises. A bruise is an area of skin discoloration caused by
the escape of blood from ruptured underlying blood vessels after
an injury. It is the process of hemoglobin degradation and its
expression through the “window” of the skin that determines the
color of a bruise.80 They are a common injury in children and
often are accidental. However, bruises may be a sign of physical
abuse.80-85 To evaluate whether a bruise is abusive or accidental, it
is important again to look at the history, the child’s developmen-
tal level, the pattern of the bruising, and other findings on physi-
cal examination.

In general, bruises are very difficult to age by appearance
alone, especially in children. A yellow color to the bruise indi-
cates that it is probably more than 18 hours old. However, red,
blue, purple, and brown can be seen at any time. The healing of
bruises is affected by the area of skin involved, the depth of the
bruise, the amount of blood in the bruise, and other factors.80

Therefore, the dating and aging of bruises is inexact.4

The history of the bruise is important—both from the caretak-

er and the child, if obtainable. When was the first time the bruise
was noted? What is the reported mechanism—fall, play, sports?
Does the mechanism of injury match the bruise seen? Could the
child do what is reported?

In the physical examination, it is important to look at all areas
of skin and document any injuries. The area of the body affected
is important because some areas are more suspect for abuse than
others.83-85 Some areas of the body such as the back, buttocks,
neck, cheek, ear, thighs, genitalia, and hands are atypical areas of
accidental bruises. Grab marks sometimes are seen on the upper
arms. Some bruises may appear patterned. Patterns of concern
for abusive injury are looped cord marks, hand prints, and other
patterns that could be matched to an object such as a shoe, belt,
or other implement.2 Patterns of abusive bruising also may be
determined by the anatomy of the injured body part rather than
the shape of the injuring object. Two examples include patterned
abusive bruises of the buttocks and the pinnae.86,87

Bite marks are lesions that may indicate abuse.3 Bite marks
should be suspected when ecchymoses, abrasions, or lacerations
are found in elliptical or ovoid patterns. Bite marks may have a
central area of ecchymoses. The normal distance between the
maxillary canine teeth in adult humans is 2.5-4.0 cm, and the
canine marks in a bite will be the most prominent on deep parts
of the bite.3 Bites produced by dogs and other carnivorous ani-
mals tend to tear flesh, whereas human bites compress flesh and
can cause abrasions, contusions, and lacerations but rarely avul-
sions of tissue. If the intercanine distance is less than 2.5 cm, the
bite may have been caused by a child. If the intercanine distance
is 2.5-3.0 cm, the bite was probably produced by a child or small
adult; if the distance is greater than  3.0 cm, the bite was proba-
bly by an adult.3 The pattern, size, contour and colors of the bite
mark should be evaluated by a forensic odontologist or forensic
pediatrician or pathologist if an odontologist is not available. A
photograph, taken at a right angle to the bite should be taken
with an identification tag and scale marker in the photograph.
Because each person has a characteristic bite pattern, a forensic
odontologist may be able to match dental models (casts) of a sus-
pected abuser’s teeth with photographs of the site.

The differential diagnosis for bruises is long.2,82 Mongolian
spots often are confused with bruises. Mongolian spots do not
fade or change over days to weeks. A repeat examination can
make the diagnosis if there are questions. Minimal accidental
trauma may result in dramatic bruises suggesting nonaccidental
trauma in some medical problems such as idiopathic thrombocy-
topenic purpura, hemophilia, and vitamin K deficiency.82,88 In set-
tings of inappropriate bruising, it sometimes is appropriate to
obtain a complete blood count and coagulation studies. 

In some cultures, there are practices that can be confused with
abusive bruising. These are cupping and coining.82 These cultural
practices are done with the intent of helping the child, and some
report that it feels good.

The key question remains, “Is this injury consistent with the
history provided by the caretaker, and is it consistent with the
child’s developmental abilities?” Several studies have looked at
bruises in relation to development.83,84 Based on their research,
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Figure 3. Abdominal Trauma

A—Duodenal hematoma. B—Splenic lacerations.
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Sugar, et al., reported, “Those who cannot cruise don’t bruise.”83

They found that those children who are not yet cruising (walking
while holding onto furniture) do not have significant bruises on
their bodies. There may be one or two isolated bruises over bony
prominences (e.g., forehead, knee), but most of these children do
not have bruises when examined. Bruises on the face and neck
necessitate a good history owing to the concern for physical
abuse.

Burns. Burns occur when tissue is damaged by heat, chemi-
cals, sunlight, electricity, or nuclear radiation.89 The history relat-
ed to how burns occurred and how that correlates with the burn
pattern is more important than the depth of burns. But in investi-
gating burns, records must include specific details about pattern,
location, and degree. Burns can be classified into first-, second-,
third-, and fourth-degree, based on the depth and severity of the
burn. 

First-degree burns are the most common and rarely require
hospitalization. There is superficial tissue damage often charac-
terized by painful erythema without blisters. These usually heal
without scarring. An example would be the common sunburn.
Other than raising issues of possible neglect, this severity of burn
usually is not related to abuse.

Second-degree burns are considered partial-thickness burns.
They are characterized by clear fluid-filled blisters that are very
painful and sensitive to temperature and air. The lesions often
blanch with pressure. They usually heal within 1-2 weeks and
sometimes scar.

Third-degree burns involve the full thickness of the skin. The
injury is characterized by the finding of charring or translucent
white tissue with mottling. Over time, the overlying tissues may
develop a leathery, dry appearance. There is minimal pain in the
charred tissue because the nerve endings have been damaged.
There often is marked edema, and the color can vary from white
to gray to red to black or charred. These burns always scar and
often require excision and grafting.

Fourth-degree burns involve not only all layers of the skin, but
also subcutaneous fat and deeper structures. They usually have a
charred appearance. A unique situation seen in child abuse with
fourth-degree burns is when a body (a child) is placed in an oper-
ating microwave oven.90 There are only a handful of case reports
in the literature, all involving children. In such cases, the tissue
injury often is worse than it appears because of the way that
microwave ovens cook. This type of burn will show relative lay-
ered tissue sparing where the skin and underlying muscle are
burned with relative sparing of the subcutaneous fat.91 A child
with this injury must be closely monitored for complications,
preferably in a specialized burn unit.

Burns also can be classified as thermal, electrical, chemical,
or radiation. The most commonly seen in abuse are thermal
burns. Electrical burns can be seen in children when electrical
cords are chewed (corners of the mouth) or outlets explored (fin-
gertips). Chemical burns and radiation burns rarely are seen.
Depending on severity and location of burns, some children do
need to be transferred to the nearest burn facility.

In evaluating burns in children, there are several factors to

consider. These include the history, physical examination, the
child’s developmental level, and the presentation of the injury to
medical care.

When obtaining a history, the clinician first investigates the
reported mechanism for the burn. It is important to note in the
medical record the reported history and who reported it. In abuse
cases, the history of the injury sometimes changes over time or
with different witnesses. This can sometimes occur with acciden-
tal injuries, but such inconsistencies should raise a red flag for
possible abuse.

The examiner also should look at the child’s developmental
level, both reported and observed. The clinician should remem-
ber to observe whether details provided by the caretaker are simi-
lar to those observed in interactions with the child. In evaluating
burns, the examiner must ask himself or herself such questions as
could that child have reached up and grabbed that cup of hot tea?
Is the history compatible with the child’s developmental level?
CPS or law enforcement agencies usually can provide scene
evaluations when necessary.

With possible child abuse, the physical examination is more
than gathering information to assess the patient’s injuries and
provide care; it is a source of very valuable information about
mechanisms of injury and possible abuse. What is the pattern of
the burn injury—immersion, flow, or contact? Does this pattern
match with the reported history? As an example, the stocking-
and-glove distribution seen in immersion burns is fairly specific
for nonaccidental injury.4 These have a clear line of demarcation
between the burned and unburned skin that looks like a sock line.
There often are no splash marks. This is indicative of the limb
being held forcefully in hot water. A donut distribution on the
buttock area also can be seen with immersion burns. This is seen
when the child is held in hot water in a tub (or sink). The donut
appearance of central sparing and peripheral burns is related to
the surface (usually of the tub) protecting the central skin, and
the fluid in contact with the periphery resulting in second-degree
burns. Skin in contact with other skin (e.g., between buttocks,
behind knees) also is spared. By noting the burn pattern, the
position the child was in at the time of the burn often can be
recreated. As a protected area of the body, genital burns are
uncommon accidental injuries. They often are seen in abusive sit-
uations, especially those involving toileting accidents.4

Burns may be inflicted by contact with hot solids, such as
irons, radiators, stoves, or cigarettes.4 Inflicted burns are charac-
teristically symmetrical, deep, and leave a clear imprint of the
hot instrument. Dermatologic and infectious disease can mimic
abusive burns, including toxin-mediated staphylococcal and
streptococcal infections, impetigo (which can be mistaken for
cigarette burns), and phytophotodermatitis.4,82

How the child presented to medical care also is important.
Did the child receive what appears to be a second-degree burn
four days ago and is just now coming for treatment? Who is
bringing the child for treatment? In abuse situations, there often
is a delay in seeking appropriate medical care.

In completing the physical examination, the provider should
be alert to other signs of trauma or neglect such as failure to
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thrive or other injuries and scars. The physical examination
should be fully documented with diagrams and pictures, if possi-
ble. This can help with longitudinally following healing of the
burn and can assist greatly with recall in court if needed.

Conclusion
Neglect and abuse remain a difficult and emotionally charged

topic. Occurring behind closed doors, it is unobserved and con-
fessions are rare.92 There are myriad presentations, and abuse and
neglect may mimic other disease processes. While there is signif-
icant morbidity and mortality, the diagnosis and treatment are
intertwined with legal issues of parental rights and family preser-
vation.

Identifying children who are victims of abuse is a difficult and
unpleasant part of pediatric health care. However, it also can be
rewarding in that it can serve as the first step in saving or
improving a child’s life. Health care professionals must keep in
mind that children are the victims of these horrible acts and that
they are often silent victims. They must count on us to identify
and rescue them. Don’t forget to keep child abuse on the differ-
ential diagnosis of all childhood injuries.
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CME/CE Questions

1. Which of the following sites of injury is the least specific for child

abuse?

A. Scapular fractures

B. Rib fractures

C. Metaphyseal fractures

D. Clavicular fracture

2. All of the following skull fractures more commonly are encountered

in abusive rather than in accidental injury except:
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A. bilateral skull fractures.

B. fractures crossing suture lines.

C. isolated linear parietal skull fractures.

D. multiple skull fractures.

3. In a child with suspected physical abuse, the American College of

Radiology recommends a full skeletal survey. This survey most

appropriately is described by which of the following?

A. A single frontal view of the entire child

B. Anteroposterior and lateral views of the upper and lower 

extremities

C. Multiple dedicated images of the axial and appendicular 

skeleton, including additional views as needed to document 

sites of injury

D. Anteroposterior and lateral views of the skull plus a single

anteroposterior view of the chest and abdomen

4. A 1-year-old girl has a history of not moving her arm for one day. The

family denies any history of trauma. The child is acting normally and

has no other evidence of acute injury. An x-ray reveals a midshaft

humeral fracture. The next step in the work up of this child would be:

A. to order a CT scan of the head to rule out a chronic subdural

hematoma.

B. to order liver enzymes to help rule out intra-abdominal injury.

C. to obtain a skeletal survey to rule out other fractures.

D. to apply a sling and swath and have the patient follow up with

orthopedics.

5. Which one of the following statements concerning nonaccidental

trauma is not true?

A. Child abuse needs to be considered in all pediatric injuries.

B. Subdural hematomas frequently are seen in children who fall 

out of bed.

C. If the history does not seem to explain the identified injuries,

the possibility of abuse should be considered.

D. An unexplained delay in seeking medical care in an injured

child is an indicator of nonaccidental trauma.

6. Which one of the following statements concerning nonaccidental

head injury is not true?

A. Inflicted head injury is the most common cause of traumatic

death in infancy.

B. Children with intentional injuries have worse functional out-

come than children with unintentional injury.

C. Infants will tolerate an acute brain injury better than adults

because the fontanel is open.

D. Head injuries in infants can be difficult to diagnose because the

symptoms often are nonspecific.

7. When physicians fail to recognize that the child’s symptoms are 

secondary to nonaccidental head injury, the child is frequently re-

injured or has serious complications of the unrecognized, untreated

head injury. 

A. True

B. False

8. All of the following statements concerning imaging in nonaccidental

pediatric head injury are true except:

A. The most frequent presentation in nonaccidental trauma is a

combination of subdural convexity and interhemispheric

hematomas. 

B. MRI is useful in detecting small hemorrhages in infants with

equivocal CT findings.

C. The majority of subdural hematomas in children younger than 

2 years are due to child abuse.

D. Epidural hemorrhage is a common finding in shaken-infant 

syndrome.

9. Which one of the following statements regarding bruising in infants

and children is not true?

A. The dating and aging of bruises is precise.

B. Some areas of the body such as the back, neck, and ears are

atypical areas of accidental bruises.

C. Mongolian spots often are confused with bruises.

D. Children who are not yet walking do not have significant bruises

on their bodies.

10. Severe abdominal injury is not a recognized manifestation of child

abuse. 

A. True

B. False

Answer Key:
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CME/CE Objectives
Upon completing this program, the participants will be able to:
a.) Quickly recognize or increase suspicion for non-accidental trauma 

in a pediatric patient;
b.) Be educated about rapid stabilization and management of a child 

who has sustained non-accidental injury;
c.) Understand the various diagnostic modalities available to recog-

nize non-accidental trauma, and know the appropriate use of 
each modality;

d.) Integrate the ability to recognize suspicious injury patterns for non-
accidental trauma into their clinical practice.

1. D
2. C
3. C
4. C
5. B

6.C
7.A
8.D
9.A

10.B




