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Medical Evidence in Abusive 
Head Trauma Cases

It Takes a Team –
Interface Between Prosecution and Medical Science

Mary-Ann Burkhart, J.D.

Barbara L. Knox, MD, FAAP

Learning Objectives

• Address defense “alternative
hypotheses” in cases of AHT and
discuss incorrect uses of the literature

• Learn best practice strategies for
crossing the defense expert

• Understand how to use your medical
expert when prosecuting cases of
AHT

Some Defense 
“Expert Medical Witnesses”

Now, how do you as the prosecutor demonstrate this to the jury?
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What to Expect From 
Defense Medical Witnesses

• Most often, will offer reasonable
alternative explanations

• Express opinions that other things 
are “possible”

• Cover one finding, but  not all

• Attempt to confuse – especially as to 
the timing or cause of injuries

What to Expect From 
Defense Medical Witnesses

• Criticize prosecution experts for
• Failure to perform critical testing

• Rushing to judgment, based on 
“dogma”

• Not considering other things that 
should be in the differential diagnosis

• Lack of “evidence based” scientific 
opinions

What to Expect From 
Defense Medical Witnesses

• Most will concede that injuries could
be from abuse – those who don’t are 
very vulnerable

• Divide and conquer – deal with 
findings as though each happened in 
isolation, not together
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What to Expect From 
Defense Medical Witnesses
• Often make grandiose statements of what 

the literature concludes (i.e. biomechanics) 
but if pressed will have a hard time 
supporting the opinions

• More often than not, they are not child 
abuse pediatricians or regularly work with 
children in their medical practice

• Without an eyewitness, no one knows the 
exact mechanism of injury (true, but we 
don’t have to prove that)

Your First Step

• Make sure the defense expert isn’t right….

• Maybe the experts you’ve consulted missed 
something?

• Is the defense expert a well-respected member of 
the field of child maltreatment?

• Talk to them – find out what they say was missed 
or how the experts you’re dealing with made  
mistakes

• Remember that you don’t want experts who just 
tell you what they think you want to hear

• Is it an intimidation tactic?

The Top 10 Defense Alternative 
Hypotheses Used in Cases of AHT

1.  AHT/SBS is a flawed diagnosis and simply      
doesn’t exist 

2.  It is all due to hypoxia (lack of oxygen)

3. Child had a lucid interval after sustaining 
severe head trauma (and my client’s not responsible)

4.  Short falls (the killer couch)

5.  Rebleeding of a previously undiagnosed 
SDH caused the infant’s demise
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The Top 10 Defense Alternative 
Hypotheses Used in Cases of AHT

6.  The baby choked (and the head exploded)

7.  All the findings are due to a medical 
condition

8. It was a bad vaccine that caused all the 
injuries

9.  It is all due to an accidental injury

10.  It’s a bleeding disorder

“Shaken Baby Syndrome Doesn’t 
Exist”-The Media-2011

AHT Alternative Hypotheses:
“AHT/SBS”-It Doesn’t Exist”

• Abusive head trauma/shaken baby 
syndrome is a faulty diagnosis with no 
scientific support – never replicated in the 
lab

• Biomechanical experiments have 
conclusively proven that shaking a human 
infant/toddler can’t cause serious brain 
injury

Medicine will NEVER be able to test this on 
living children
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It IS Real and Crying is the 
Trigger!!

It IS Real and Crying is the 
Trigger!!

The Results….
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AHT Alternative Hypotheses:
“AHT/SBS”-It Doesn’t Exist”

• Donohoe “Systematic Review” Article-2003

• Utilized faulty search strategy/methodology

• Read only abstracts for many of included articles

• Concluded “NO DATA BEHIND SBS AS 
DEMONSTRATED BY SYSTEMATIC 
REVIEW

AHT Alternative Hypotheses:
“It is All Due to Hypoxia”

• Anything that results in loss of oxygen to the 
brain can cause hypoxia and result in all the 
findings associated with abuse (Geddes)

• Any hypoxic event can result in SDH, like 
what is seen in AHT (and the traumatic 
pattern of RH)

Geddes’ Unified Theory

• Three papers published by pathologists 
discussing the role of hypoxia (lack of oxygen) 
on brain tissue evaluations 

• Theory claims apnea in babies produces hypoxia 
and causes injuries in babies brains (not trauma)
– Hypoxia causes injury in the dura and results in dural

hemorrhage/production of subdural 
hematomas/retinal bleeding
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Flaws in the Unified Theory

• Population studied by Geddes in first two 
articles was intrauterine demises or neonatal 
deaths

• The medical literature has long known that 
subdural hematomas were present in this 
population

Flaws in the Unified Theory

• First published in the literature in 1804.

• Whitby evaluated birth subdural hemorrhages
– 22.3% of vaginal deliveries

– None symptomatic and all resolved by 4 weeks of life

• Looney documented birth subdural hemorrhages in 
26% of vaginal births

• Rooks studied 101 asymptomatic term newborns and 
found 46 with SDH

• Towner evaluated symptomatic intracranial hemorrhage 
after birth

Flaws in the Unified Theory

• Subdural bleeding is a NORMAL FINDING in 
newborn babies
– Perinatal subdural hemorrhages are relatively 

common (6% to 46%) among asymptomatic infants

– 99.74% of newborn infants with SDH are 
asymptomatic

– Birth related subdural resolve completely by 4-12 
weeks of life and infants with perinatal subdural 
hemorrhages remain asymptomatic

• NOT DUE TO HYPOXIA
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AHT Alternative Hypotheses:
“It is All Due to Hypoxia”

• Near-drowning or drowning events result in 
pure hypoxia.  Do we see SDH in these 
cases?  NO!

• Data describes the absence of both 
hemorrhage and unilateral findings in 
hypoxic-ischemic injury

AHT Alternative Hypotheses:
“It is All Due to Hypoxia”

• THE FINDINGS IN THESE CRANIAL 
CT’s DIFFER SIGNIFICANTLY FROM 
THOSE FOUND IN AHT WHICH 
OFTEN SHOW BLOOD AND/OR 
UNILATERAL EDEMA OR INFARCT

AHT Alternative Hypotheses:
“It’s Not Evidence Based”

• Article published January 2014 stating there is a strong 
association b/t hypoxia and SDH-Where’s the SCIENCE????
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AHT Alternative Hypotheses:
“It Was All Just Choking”

• PRESENTED AS “NEW SCIENCE” IN 2010

AHT Alternative Hypotheses:
“It Was All Just Choking”

• The response to the 
“new science” 

• Chris Greeley, MD 
reported article left out 
several facts
– Case was a criminal trial 

and the father was 
convicted.   Conviction 
upheld on appeal

– Healing fractures were 
present

– Authors were the four 
defense witnessed at the 
trial 

AHT Alternative Hypotheses:
“The Lucid Interval”

• The experts called by the prosecution are 
wrong about the timing of the injuries

• Kids with serious or even fatal head injuries 
can have a significant “lucid interval” before 
collapsing and dying

• The “Some Other Dude Did It” Defense
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AHT Alternative Hypotheses:
“The Lucid Interval”

• “Walk and talk and die” described in adults (Seen 
commonly in those with epidural hemorrhages-NOT 
SUBDURAL HEMORRHAGES)

• Natasha Richardson, actress
– Had “lucid interval” after fall skiing

– Headache symptoms; Died thereafter 

– Had EPIDURAL HEMORRHAGE

• In accidental trauma, all children had significant 
early symptoms where history was known to be 
reliable (had EPIDURAL bleeds)

Intracranial Bleeding
Subdural Bleeding Epidural Bleeding

AHT Alternative Hypotheses:
“The Lucid Interval”

• Defense argues that a child may have been injured, 
enter a “lucid interval” period and have care transferred 
to the innocent party

• Children can deteriorate from progressive brain 
swelling
– Abused children can have head injury, brain swelling and lack 

of hyponatremia on initial presentation

– Symptomatic, but conscious

– May then progress to ventilatory support with possible 
permanent brain damage/death

– Defense may claim this is a lucid interval
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AHT Alternative Hypotheses:
“The Lucid Interval”

Audrey Edmunds

• Judge hearing Post-Conviction Motion 
Hearing upheld conviction stating both 
sides had presented credible evidence 
but the prosecution’s evidence was most 
credible 

• Prosecutors decided not to retry the case 
as Audrey Edmunds was within 2 
months of  her maximum sentence and 
would be released from prison

• Family of  deceased did not want to go 
through a second trial.  Parents divorced

AHT Alternative Hypotheses:
“It’s All Due to Rebleeding”

• The “Bleed-Rebleed Theory” is that a SDH occurs in a 
child days to weeks before the onset of symptoms

• Subdural “asymptomatic”

• Minor injury causes rebleed of the now organizing 
chronic subdural hematoma

• Increasing ICP from rebleeding into a chronic subdural 
hematoma offered as a unique courtroom theory in 
order to explain a child’s acute deterioration and 
possible death
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Flaws in the Rebleeding 
Hypothesis

• Rebleeding rarely occurs in setting of chronic 
subdural hemorrhage - often observed as 
incidental radiographic finding on follow-up CT 
scans in asymptomatic children

• Amount of new blood often so small it cannot 
reasonably cause severe and abrupt neurological 
deterioration

Flaws in the Rebleeding 
Hypothesis

• Subdural neomembrane in a 
4-month-old infant who died 
of AHT

• Defense expert at homicide 
trial claimed the infant 
sustained rebleeding from an 
asymptomatic birth-related 
subdural, which led to 
infant’s demise

• Acute subdural bleeding was 
on the contralateral side of 
the subdural membrane

Neomembrane was essentially 
avascular, thereby making claims of  
rebleeding medically impossible  

Flaws in the Rebleeding 
Hypothesis

• Hymel and colleagues documented clinical signs 
and symptoms, when they occur in a child with 
rebleeding of chronic subdural hemorrhage, 
develop over days as the hematoma gradually 
expands

• The literature available gives no evidence to 
support the theory that a small or modest 
amount of acute subdural rebleeding into a 
chronic subdural hematoma results in acute 
neurological deterioration, coma, or death
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AHT Alternative Hypotheses:
“Short Falls”

• “Short” falls can cause exactly the same injuries as are 
attributed to inflicted head trauma in infants (Plunkett, 
2001)

• “Short” falls routinely kill kids

When We Really Analyze 
Plunkett’s Article……..

• ~75,000 cases of playground injuries

• 18 deaths reported from falls ranging 2-10 feet

• Ages 1-13 years old

• NO INFANTS INCLUDED IN THE STUDY

When We Really Analyze 
Plunkett’s Article……..

• Article demonstrated that 18 kids died from 
accidental falls and that they had SDH/RH and 
lucid intervals

• Defense attorneys (and Plunkett) use this article 
to claim short falls kill babies  (No babies 
represented)

• None of the children had all three findings of 
lucid interval > 10 minutes, SDH and RH
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AHT Alternative Hypotheses:
“Short Falls”

Conclusion:

Current estimate of 
mortality rate for 
short falls affecting 
infants and young 
children:

<0.48 deaths/1 
million/year

AHT Alternative Hypotheses:
“It Was A Bad Vaccine”

• Quote from Redbook-
2000 article…

“It’s a question that is 
tearing families apart, as 
PROSECUTORS BLAME 
PARENTS for the 
shortcomings of common 
vaccines”

• Attempt to blame DTP 
vaccine for producing 
injuries seen in AHT

Injuries Documented in Scoon 5-
Month-Old at Death

Subdural hematoma

Subarachnoid hemorrhage

Cerebral edema

Diffuse axonal injury

Bilateral retinal hemorrhages

Bruise on the upper arm

Courtesy Robert Reece, MD
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How Did the Vaccine Theory 
Originate?

• Defense attorneys attempted to claim a DTP 
vaccine administered 1 week prior to the death 
of a 5-month-old female infant had produced all 
the signs and symptoms she had of SBS

• Vaccine theory of causal relationship never 
medically proven

• Scoon case reported in 2000 Redbook article

• Father was convicted of manslaughter in the 
death of his daughter

The Vaccine “Controversy”

• 14 doctors agreed that Mariah Scoon had been shaken 
to death and the vaccine played no part in the infant’s 
death.

• CSF at the hospital grew no organisms for meningitis 
(or anything else)

• ME saw no meningitis on slides from PM

• Patrick Barnes, a pediatric neuroradiologist testified that 
the SDH had been caused by “meningitis-like” 
infection secondary to pertussis fraction of DTP 

• No explanation for retinal hemorrhages
Courtesy Robert Reece, MD

DTP and Neurologic Damage

• No scientific evidence to support a causal 
relationship between DTP and injury to the 
CNS
– National Childhood Encephalopathy Study failed to 

show DTP encephalopathy

– Data from DTaP do not remotely suggest a 
relationship between it and encephalopathy

– Pertussis vaccine cannot produce the clinical, 
radiographic, or pathological findings seen in shaken 
baby syndrome

Courtesy Robert Reece, MD
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AHT Alternative Hypotheses:
“It Is All Due to A Medical Condition”

• Because a full series of genetic tests were 
not done, no one can ever know if the child 
had a preexisting condition

• In the absence of such testing, the truth 
about what happened to this poor child will 
“forever remain a mystery”
– All children born in hospitals are screened for 

genetic conditions prior to hospital discharge

AHT Alternative Hypotheses:
“It Is All Due To A Bleeding 

Disorder”

• Bleeding disorders can be tested for while 
the child is in the hospital

• Review of medical record can confirm or 
exclude that a child received Vitamin K 
injection at birth (late hemorrhagic disease 
of the newborn)

AHT Alternative Hypotheses:
“It Was All Due To An Accidental 

Injury”

• No medical expert can express an opinion 
about what happened to the child “beyond a 
reasonable doubt”

• Response:  Not true in many cases.
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AHT Alternative Hypotheses:
“It Was a Cerebral Sinovenous

Thrombosis”
• Defense attorneys argue in court the unsupported 

hypothesis that CSVT is an underappreciated cause of 
acute SDH which mimic the acute SDH of AHT

• Proposed mechanism is CSVT leads to increased back 
pressure within the cortical veins and bridging veins, 
leading to rupture and accumulation of hemorrhage 
w/in the subdural and subarachnoid compartments

Hedlund, G.  AHT:  Extra-axial collections.  In Diagnostic Imaging of Child Abuse.  Ed. 
Paul Kleinman.  Cambridge University Press, 2015.

AHT Alternative Hypotheses:
“It Was a Cerebral Sinovenous

Thrombosis”
• Large series of pediatric patients with known 

CSVT fail to support an association between CSVT 
and development of SDH

• If venous back pressure in the setting of CSVT was 
causally related to development of SDH, then SDH 
would likely be present, especially in patients with 
extensive CVST.  A cohort of 36 patients showed 
no SDHs

Hedlund, G.  AHT:  Extra-axial collections.  In Diagnostic Imaging of Child Abuse.  Ed. 
Paul Kleinman.  Cambridge University Press, 2015.

Expert Testimony In Cases Of 
SBS
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General Rules of Cross

• Remember that the jury may want to believe 
what the defense expert is saying

• Do your homework –

• Don’t argue over things that don’t matter

• Stay in control – rein them in

Gain Concessions

• “Can we agree doctor that prompt medical 
attention for a serious head injury like the 
one this child suffered would be critical for 
the child’s chances for survival?”

• “You acknowledge that the autopsy findings 
of doctor X are correct on… is that right?”

• Establish as many areas of agreement as 
possible.

• Once adverse cross begins ...

Cross Examination Areas

• Lack of opportunity to observe victim, x-
rays, tissue samples, etc.

• Lack of practical experience

• Qualifications not as good as other experts

• Continued opinions despite peer critique

• Exclusion by courts
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Cross Examination Areas

• Cases testified in resulting in convictions

• Promoting services 

• Criticism of expert by other professionals

• Minority position in field

Cross Examination Areas

• Identify sources for expert’s opinions -
defendant, reports, articles, etc.

• Don’t assume the defense expert has been 
provided with all the relevant information by 
the defense attorney

• Key in on importance of accurate history for 
diagnosis and impact of false history or 
information

Cross Examination Areas

• Totality of injuries - not isolated injury; does 
expert’s theory account for all findings 

• Importance of history in diagnosis

• Research supporting or refuting opinion

• Lack of attempt to corroborate conclusions 
or sources for opinions (e.g. speak with 
witnesses, tests conducted)
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Crossing the Defense Expert

• Are they aware of the 750+ articles which support
the diagnosis of SBS/AHT and did they review all 
of that literature?  (It doesn’t matter if they say
they have and disagree with all of it…)

• Many will admit that their opinions, views and
testimony is different from the vast majority of
those medical professionals who work with 
children on a regular basis. (some will even brag
about it…)

• Isolation is key

Balance the Scales for 
Children
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