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Clinical Update

Shaken Baby Syndrome:
Making an Accurate Diagnosis

by mary wade, contributing writer 
interviewing gil binenbaum, md, msce, alex v. levin, md, mhsc, and ron w. pelton, md

A 
form of abusive head 
trauma called shaken baby 
syndrome (SBS) remains far 
too common in the United 
States today, more than four 

decades after it was first recognized. 
Most victims are less than 1 year old, 
and many are younger than 6 months. 
Because severe retinal hemorrhages 
are a hallmark of SBS but not of most 
accidental injury, ophthalmologists 
are essential to the efforts of multidis­
ciplinary child abuse teams to make 
accurate diagnoses in order to ensure 
that children are protected from future 
abuse. Correct diagnoses also protect 
families from false accusation.

In the typical SBS scenario, a le­
thargic or comatose baby is brought 
to the ER. The child may be having 
seizures. Broken bones or bruises may 
or may not be apparent. Often, subdu­
ral hematomas and brain swelling are 
present. The perpetrators—typically 
parents or caregivers—are unlikely to 
give an accurate description of what 
happened to the child.

When severe injury is suspected, the 
baby is usually quickly transported to a 
regional center where child abuse pedi­
atricians, pediatric ophthalmologists, 
and other experts provide further 
evaluation and care. But when trans­
port is delayed or not feasible, general 
ophthalmologists may be called upon 
to perform the initial dilated eye exam. 
Ideally, this should occur within 24 to 
48 hours of admission, as retinal hem­
orrhages can change or even disappear 
over a short time period. 

Current diagnostic guidelines for 
SBS have been derived from decades of 
clinical, animal, and computer model 
research, said Alex V. Levin, MD, 
MHSc, a pediatric ophthalmologist 
and child abuse pediatrician. Summa­
rized below, these guidelines are help­
ful for performing dilated fundus 
exams to help distinguish abusive 
from accidental injury. Because any 
ophthalmologist may encounter child 
abuse, it wise to be aware of these cur­
rent diagnostic indicators and of a 
physician’s related responsibilities.

What Is Shaken Baby Syndrome?
Shaking a baby or young child creates 
abrupt acceleration-deceleration forces 
as the baby’s head—large in propor­
tion to the neck and body—snaps back 
and forth. Shaking episodes usually 
last five to 10 seconds and may be 
repeated several times. Blunt head im­
pact may also occur. 

Injury to the brain in SBS may in­
clude subdural hematoma, unilateral 
or bilateral over the cerebral convexi­
ties, or in the interhemispheric fissure. 
Subdural hemorrhages may result 
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Preretinal, intraretinal, and subretinal hemorrhages associated with shaken baby 
syndrome in two different children. 
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from rupture of bridging vessels be­
tween the brain and dura mater. Sub­
arachnoid bleeding is often apparent. 
On neuroimaging, cerebral parenchy­
mal damage often appears initially as 
edema, ischemia, or contusion; later, 
these areas may appear atrophied. 

In addition to widespread retinal 
hemorrhages, ocular injury may in­
clude retinal detachment, vitreous 
hemorrhage, and optic nerve injury. 
Vision loss most commonly results 
from cortical injury or optic atrophy.1 

“About one-third of SBS victims 
die, one-third suffer permanent mild 
to severe brain injury that may include 
vision loss, and one-third recover with 
little or no apparent long-term dam­
age,” said Dr. Levin. “The severity of 
the outcome seems to be correlated 
with the child’s age; severe damage 
appears to be most prevalent in the 
youngest victims. Since vision loss is 
usually related to brain injury, treat­
ment to improve vision is not possible 
in most cases.”

The Eye Exam 
Accurate documentation of the type, 
location, and number of retinal hem­
orrhages is important to SBS diagnosis, 
said Gil Binenbaum, MD, MCSE, a pe­
diatric ophthalmologist. And for both 
medical and legal purposes, a detailed 
written description of the retinal find­
ings of the initial dilated eye exam is 
considered sufficient, he said.

“A careful description can be the 
focus of the ‘first responder’ oph­
thalmologist, and nuanced diagnos­
tic interpretation can be performed 
later by a pediatric ophthalmologist 
and the child abuse team,” said Dr. 
Binenbaum. “In teaching institutions, 
attending ophthalmologists rather 
than trainees should do the exams and 
documentation. If this is not possible, 
the attending ophthalmologist should 
review trainee exams within 24 hours.”

Initial exam. Dr. Binenbaum ad­
vises using the following guidelines. 
He notes that exam findings can be 
asymmetric, in which case the diagno­
sis should be made based on the more     
severely affected eye. For each eye 
separately, the ophthalmologist should 

identify and describe the following.
Type of hemorrhage. Intraretinal, 

preretinal, subretinal, or vitreous, as 
well as the presence or absence of mac­
ular retinoschisis, and/or retinal folds. 

Location/distribution. On or 
around the optic disc (peripapillary); 
along the vascular arcades (perivascu­
lar); within the macula (all are con­
sidered the posterior pole). Note the 
distribution for the posterior pole and 
for the near, mid, and far periphery of 
the retina.

Number. Severe is defined as “too 
numerous to count.” Moderate is con­
sidered to be 10 to 25 hemorrhages. 
Mild is considered to be fewer than 10.

Severity level. Severe is defined as 
widespread, multilayered retinal hem­
orrhages, possibly with retinal folds 
and/or schisis cavities; this is strongly 
indicative of SBS/abusive head trauma 
in the absence of other explanatory 
conditions. Mild is defined as intra­
retinal hemorrhages that are few in 
number and limited to the posterior 
pole; this is suspicious for abusive 
trauma, but other findings and factors 
must be weighed as well. Moderate 
falls between these two definitions; it 
should be considered highly suspicious 
for abusive trauma.

Schematic drawing. A drawing to 
support the description of hemorrhage 
location and number is useful, but a 
precise description is most essential.

Photographic images. Photos may 
be taken after the dilated exam to 
provide useful documentation but are 
not required and should not replace a 

detailed written description. 
Dr. Binenbaum also recommends 

that all ophthalmologists become fa­
miliar with the Academy Information 
Statement on abusive head trauma/
shaken baby syndrome.1

Exceptions. In any baby older than 
6 weeks, severe retinal hemorrhage is a 
red flag for abuse because this type of 
damage has few other causes in young 
children. (Newborns may exhibit 
retinal hemorrhages related to normal 
birth, but these resolve by 4 to 6 weeks 
of age.) But the absence of retinal hem­
orrhage doesn’t rule out abuse. Typi­
cally, the child abuse team makes the 
final diagnosis based on all available 
medical evidence and caregiver and 
witness reports. 

Accidents show different retinal 
damage. The parent or caregiver may 
say that the baby fell off a bed or fell 
while playing. But SBS/abusive head 
trauma research has shown conclu­
sively that relatively minor accidents 
do not cause extensive retinal hemor­
rhages. In accidental injury, a dilated 
fundus exam usually shows no retinal 
hemorrhages; but if present, they are 
typically few in number and confined 
to the posterior pole, rarely extending 
to the midperiphery. 

“In general, the more severe and 
widespread the hemorrhages, the 
greater the likelihood of abusive in­
jury,” said Dr. Binenbaum. 

The causes of extensive retinal hem­
orrhage in young children, other than 
SBS, include fatal crush injury to the 
head, fatal auto accident, extreme fall, 

Biological fathers and unrelated male partners of the baby’s mother are the most 
common perpetrators of SBS, followed by mothers, then other nonparent caregivers 
such as babysitters. Premeditated intent to cause harm is rare. SBS occurs across 
all social and ethnic groups in the United States, and one recent report found that 
SBS is fairly common worldwide. Abusive head trauma is more common in male 
children, babies born prematurely, and children with a history of medical problems, 
Dr. Levin noted. A study of children 3 years and younger found that diagnosis of 
abusive head trauma is significantly more likely to be missed in children who are 
younger, who are white, who live with both parents, and who present with less severe 
injuries.1 The authors speculated that this disparity may, in part, be attributable to 
subtle bias on the part of the assessing physician.

1 Jenny C et al. JAMA. 1999;281(7):621-626.
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leukemia, or purulent meningitis. All 
of these conditions are uncommon and 
can be readily confirmed through his­
tory and/or diagnostic tests, Dr. Levin 
noted.

Physician Responsibilities 
The physician’s role extends beyond 
the critical task of accurately diagnos­
ing the patient who presents in the ER 
to knowing how to respond to suspect­
ed abuse witnessed in the community.

Accurate diagnosis. When a child 
has, in fact, suffered abusive head 
trauma, accurate diagnosis can be 
vital to the child’s safety and even 
survival. One study found that abusive 
head trauma was missed in the initial 
physician exam in nearly one-third of 
cases.2 Dr. Levin emphasized that chil­
dren who are returned to their homes 
without an accurate diagnosis are at 
high risk of future abuse. 

“While it is vitally important to 
recognize abuse and protect the child 
from future abuse,” said Dr. Binen­
baum, “we also need to keep in mind 
that separating a young child from 
parents or caregivers significantly im­
pacts the child and family’s well-being. 
As a result, child abuse teams strive to 
be very thorough and careful in assess­
ing all available evidence as they reach 
a diagnosis and determine the best 
course of action.”  

Suspected abuse. All U.S. physi­
cians are legally obligated to act in the 
best interest of the child when abuse is 
suspected; they must report any and 
all incidences of suspected abuse to 
pediatric child abuse teams or via state 
reporting pathways.1 

In addition, “The American Acad­
emy of Ophthalmology’s Code of 
Ethics also makes it clear that our top 
priority is always to act in the best in­
terest of the child,” said Ron W. Pelton, 
MD, vice chair of the Academy Ethics 
Committee and an oculofacial plastic 
surgeon. “For example, you or your 
staff might someday witness an adult 
patient hitting a child while in your 
waiting room. Even if there was a prior 
physician-patient relationship with 
an adult suspected of child abuse, the 
child’s well-being takes precedence.”

Be prepared. Dr. Pelton advised 
that all ophthalmology practices have a 
response plan that includes up-to-date 
contact names and numbers for child 
protective services. Quick action offers 
the best chance to protect an at-risk 
child.  

“You need not report the suspected 
abuse directly but can do so through 
your hospital’s child protection team 
or a social worker,” said Dr. Binen­
baum. “Also keep in mind that in criti­
cal situations, like a hyphema from 
suspected abuse, admitting a child to a 
hospital for observation can provide at 
least short-term safety.” n

1 American Academy of Ophthalmology. 

Information Statement: Abusive Head Trau­

ma/Shaken Baby Syndrome. http://one.aao.

org/clinical-statement/abusive-head-trauma 

shaken-baby-syndrome--june-2010. 

2 Jenny C et al. JAMA. 1999;281(7):621-626.
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MORE ONLINE. To read one perpetrator’s 

confession, find this article at www.eyenet.org.

Pediatric Oph-
thalmology and 
Strabismus 
2014: A Mag-
nificent Mile of Innovations takes place 
Saturday, Oct. 18. Plan to attend!
	 Program directors Jane C. Edmond, 
MD, and Daniel E. Neely, MD, are 
working with their program planning 
group to develop an exciting and infor-
mative day.
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