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Shaken Baby Syndrome

Recent research shows that factors other than abuse may be the cause
of damage thought to result from shaking, these defense lawyers argue.

pproximately 1,400 infants and young children are reported

to suffer brain injury as a result of abuse each year in the U.S.*

Violent shaking is considered to be a leading cause of those injuries.?

The theory that violent shaking causes brain injuries in infants and
young children is referred to as shaken baby syndrome. Is the theory valid?

That question is critically important to
those accused of shaking a child. Each year,
many parents and child caregivers are ac-
cused of child abuse as a result of shaken
baby syndrome. Two specific findings,
subdural hematoma (bleeding between the
brain and the skull) and bilateral retinal
hemorrhaging (bleeding behind the eye),
are considered classic signs of shaken baby
syndrome.

And in the classic case, the allegation
of shaking is sustained solely by these two
findings of internal bleeding. There are no
long-bone injuries, spiral fractures, skull
fractures, evidence of impact or blunt trau-
ma, bruising, or other indications or evi-
dence that abuse has occurred.

Neglect and abuse proceedings and
lengthy prison sentences often result from
prosecutions based on the shaken baby
syndrome. These serious, life-changing
outcomes for those accused demand that
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the theory be scrutinized and its validity
tested.

Though shaken baby syndrome is still
embraced by the medical establishment,
some forensic scientists sharply criticize
the theory as rooted in anecdote, bad
study, and speculation. Some biomechan-
ical experts, pathophysiologists, physi-
cians, medical specialists, and medical
researchers have tested elements of the
theory and have established a growing
body of evidence challenging many of its
assumptions.

This article briefly discusses this sci-
entific evidence. But first it looks at court
rulings that have critically examined the
foundations of the shaken baby syn-
drome.

Some courts question
the syndrome

Recent challenges have been success-
ful at the trial court level in Frye and
Daubert hearings.> In April 2006, a
Kentucky circuit court ruled that in the
absence of other evidence of abuse, the

Similarly, in late 2001, the supreme
court of the Australian Capital Terri-
tory reviewed the science behind an ac-
cusation of shaking based upon subdural
hemorrhages and bilateral retinal bleed-
ing in the absence of other injuries.” The
Crown’s theory was that the “constel-
lation” of injuries was caused by shak-
ing. Seven Crown experts testified, over
objection, in support of the theory. Nev-
ertheless, the court found “The evidence
revealed a paucity of empirical research
on potentially critical issues.”® The high
court ruled as follows:

I find that the evidence was not admissible

to the effect that the injuries were caused

in that manner [shaking], whether by the
accused or otherwise, or that they could
only have been caused in that manner.

The evidence suggests that such opinions

would not be based wholly or even sub-

stantially on the expert’s specialized body

of knowledge as a pediatrician but [ ] on a

combination of speculation, inference, and

a process of reasoning beyond the relevant

field of expertise.’

Empirical research is now being con-
ducted that examines the basic hypothe-

sis behind the theory that

Recent challenges to the
theory have been successful
at the trial court level in Frye
and Daubert hearings.

shaking can and does cause
the injuries observed.

History of the theory

In 1971, Dr. A. Norman
Guthkelch suggested that
repeated shaking could
cause subdural hematoma
even in the absence of evi-
dence of external injury to

theory of shaken baby syndrome could
not be introduced.* The Wisconsin Ap-
pellate Court recently acknowledged the
controversy regarding the shaken baby
syndrome theory by granting a new trial
to a convicted babysitter who had been
imprisoned for over 10 years.’

Overseas courts have also ruled
against the admissibility of the theory. In
20035, the court of appeals in the United
Kingdom overturned two convictions
for murder and reduced the charges on
a third, all of which were based upon the
theory of shaken baby syndrome.¢ In each
case, there was no other evidence about
what happened and no evidence of earlier
ill treatment. The court rejected the claim
that subdural hematoma and retinal hem-
orrhaging automatically lead to a conclu-
sion of unlawful killing or injury.

the head.” To support his
suggestion, Guthkelch ref-
erenced a series of 23 chil-
dren of “proved or strongly suspected
parental assault.” He did not disclose
how these assault determinations were
made.

Of this group, five children had sub-
dural hematoma with no evidence of
direct trauma to the head. Guthkelch
theorized that repeated shaking rather
than direct impact was the cause of
these hematomas. He compared such
shaking to two cases of adults suffering
subdural hematoma as a result of auto-
mobile whiplash injury in rear-end col-
lisions published by Dr. Ayub Ommaya
in 1968."

The shaken baby syndrome theory
was brought further attention by Dr
John Caffey in his 1972 article On the
Theory and Practice of Shaking Infants'
and his 1974 paper The Whiplash Shak-

en Infant Syndrome.” He drew upon the
Guthkelch article, a Newsweek magazine
article, and the work of Ommaya.

However, in 2002 Ommaya ques-
tioned the applicability of his research
to support the shaken baby syndrome
theory, commenting as follows:

[O]ur experimental results were referenced

as providing the experimental basis of the

“shaken baby syndrome” (SBS) by Caffey,

Gulthkelch and others by analogy not re-

alizing that the energy level of acceleration

in our work related to speeds at motor ve-
hicle crashes at 30 mph.'*

In suggesting that the associated find-
ings of subdural hematoma and retinal
hemorrhages could be sufficient diag-
nostic criteria to determine abuse, Caffey
acknowledged that the evidence support-
ing his theory was contrary to medical
expectations.

The most characteristic pattern of physi-
cal findings in the whiplashed infant is the
absence of external signs of trauma to the
head and the soft tissues of the face and
neck, and of the facial bones and calvaria,
in the presence of massive traumatic in-
tracranial and intraocular bleedings. This
is an extraordinary diagnostic contradic-
tion."”
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This “extraordinary diagnostic con-
tradiction” remains unresolved. Indeed,
the lack of external evidence of trauma is
the most troubling aspect of the shaken
baby syndrome theory because it raises
the obvious question: can an infant be
shaken with sufficient force to cause
brain injury and leave no external evi-
dence of trauma?

Many articles and papers advanced
in support of the shaken baby syndrome

reasonable person would expect injury. It
is extremely violent and clearly abusive.
A defendant’s claim of innocence often
fails in the face of the expert testimony
that the only way subdural hematoma
and retinal hemorrhages can be caused
(other than some extremely rare genetic

conditions) is through violent shaking.
However, obvious questions arise.
Why is there no evidence of external
trauma? Why are there no grab marks on
the body? Why are there no

Though shaken baby syndrome
is still embraced by the medical
establishment, some forensic
scientists sharply criticize the
theory as rooted in anecdote,
bad study, and speculation.

injuries to the infant neck,
a structure that seems so
weak and vulnerable? This
is Caffey’s “extraordinary
diagnostic contradiction.”
Can an infant be shak-
en so violently as to cause
the shaken baby markers
without any sign of exter-
nal injury? The science of
biomechanics, the applica-
tion of mechanical princi-
pals to living organisms,

theory are based on anecdote and experi-
ence. The quality of such papers and ar-
ticles have been criticized in peer reviews
and subsequent articles.' Indeed, some
research appears to refute basic princi-
ples behind the theory. As a result, some
scientists and medical practitioners now
question the very existence of shaken
baby syndrome.

Biomechanics

A demonstration of the force claimed
to cause shaken baby syndrome has a
powerful effect. Imagine a full-grown
man shaking an infant back and forth
with all of his might and as rapidly as
he can. The head flops back and forth
violently as the arms, legs, and torso are
shaken like a rag doll.

The force involved is such that any

has studied this question.
Experiments have called
into question the shaken baby syndrome
theory.

In 1987 Ann-Christine Duhaime,
et al'” sought to quantify the forces in-
volved in manual shaking of an infant.
Model dolls were constructed, fitted with
accelerometers, and then shaken.

The results demonstrated that shak-
ing alone could only generate about 25
percent of the angular acceleration need-
ed to cause brain concussion and only
about 7 percent of the angular accelera-
tion required to cause subdural hema-
toma. The authors concluded that “the
angular acceleration and velocity associ-
ated with shaking occurs well below the
injury range.”!®

This result has since been replicated.
In 2003, Prange, et al, used more real-
istic baby models and obtained similar

Discover looks at SBS

The lay science magazine Discover took up the syndrome last December in its
article Does the Shaken Baby Syndrome Readlly Exist? In addition to reviewing
the scientific debate, it discusses a Rantoul case in which charges against a parent
were ultimately dropped and includes quotes from Urbana lawyer and ISBA

member Kristen Fischer.

The article is on the Web at http://discovermagazine.com/2008/dec/02-
does-shaken-baby-syndrome-really-exist.

results. Shaking, even with impact on
foam, could not produce enough force
to cause brain injury, including subdural
hematoma.”

Even Dr. Ommaya, whose primate
studies were used by Caffey and Guth-
kelch, confirms that shaking alone pro-
duces maximum angular acceleration
“well below thresholds for cerebral con-
cussion, SDH (subdural hematoma), sub-
arachnoid haemorrhage, deep brain hae-
morrhages and cortical contusions.”?

Other causes of subdural
hematoma

A variety of conditions known and
unknown can cause subdural hemato-
mas. For example, subdural hematomas
are a known complication of childbirth.”!
They can occur with no history of birth
trauma and have even been described
prenataly.> Hemorrhages have been
found in 70 percent of infants who died
from non-traumatic causes, some with
bleeding identical to cases presented as
classic “Shaken Baby Syndrome.”*

In a recent survey of asymptomatic
newborns, 16 percent had subdural he-
matomas. Fully 26 percent had some
form of intracranial bleed.”* There is
no suggestion that these children were
abused.

Older infants with external hydro-
cephalus commonly suffer subdural
hemorrhages.” Children with external
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hydrocephalus are subject to spontane-
ous subdural hematoma at a rate of up
to 11 percent.*

Other causes of retinal
hemorrhages

Proponents of shaken baby syn-
drome argue that retinal hemorrhages
are caused by mechanical traction on
the optic nerve and retina during shak-
ing.” However, the exact cause of retinal
hemorrhages remains unknown.? There
appears to be a relationship to increased
intracranial pressure, which has been
known for decades.”” Extensive, bilateral
retinal hemorrhages that in other con-
texts could lead to diagnoses of shaken
baby syndrome have been described in
cases of external hydrocephalus.”

Retinal hemorrhages are common.
Approximately 30 percent of children are
born with them.* Since children are not
routinely screened for retinal hemorrhage,
there is no good data regarding their rate
of occurrence for older infants. However,
the fact that they are common and relat-
ed to many other conditions, known and
unknown is well documented.

Concurrence of subdural
hematoma and retinal
hemorrhage

Retinal hemorrhage and subdural he-
matoma are found together, at reported
rates of 65-95 percent.”® However, the
relation, if any, between these two condi-
tions remains unproven.

Proponents of shaken baby syndrome
assert that manual shaking causes these
conditions. However, the cause(s) of reti-
nal hemorrhages, as already noted, is un-
known, with several theories postulated
but none proven.

Both subdural hematoma and retinal
hemorrhage can appear at birth or from
multiple non-traumatic causes. To argue
that they are causally related to manual
shaking goes beyond the evidence. They
may be related as a result of a third or
even multiple different causes as yet un-
determined.

For example, there is a body of re-
search that asserts that retinal hemor-
rhages are caused by increased intracra-

nial pressure.* Further, subdural hema-
toma is a competent medical cause for
increased intracranial pressure.”

Therefore, it follows that subdural he-
matoma, from whatever cause, may also
be associated with retinal hemorrhage.
In other words, subdural hematoma and
retinal hemorrhages may be correlated
by a third factor — increased intracranial
pressure — not presumed shaking.

To conclude that manual shaking
causes both subdural hematoma and
retinal hemorrhage because they occur
together in instances where it is theorized
that manual shaking has occurred is to
construct a circular argument that fails
in its proof because the truth of what it
seeks to prove is assumed.

Biomechanics and the neck

If an act of manual shaking is suffi-
ciently violent to cause subdural hemato-
ma and retinal hemorrhaging, how then
does the violently shaken infant escape
serious neck injury?

The mechanical limitations of the in-
fant neck can be determined. In 2005,
Dr. Faris Bandak performed biomechani-
cal research on infant shaking and its
consequences on the head-neck to deter-
mine if it is possible for the infant neck
to withstand Shaken Baby Syndrome de-
fined levels of head accelerations without
injury.* The study concluded that cervi-
cal spine or brain stem injuries, perhaps
even lethal injuries, would occur “at
levels well below those reported for the
Shaking Baby Syndrome.”¥ Peer review
of this work is supportive.®

Conclusion

No one would disagree that the pro-
tection of innocent children is a laudable
goal. However, this protection must be
grounded in reproducible scientific con-
cepts. We have an obligation to put sci-
ence to the test lest the innocent become
victims themselves.

The history of medicine is filled with
unwise and unfortunate diagnostic ap-
proaches and failed theories of causa-
tion, healing, and disease. Until we learn
all that there is no know about all aspects
of medical science, such failures are to be

expected and represent a normal course
of learning.

As attorneys we are not only advo-
cates, we are an integral part of the le-
gal system, a system engaged in the truth
seeking process. Justice is served when we
are open to considering well-grounded
research, even when it challenges long-
established theories. B
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