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DISCLOSURE



> To review the development of our understanding of 

abusive head trauma since the 19th century.

> To note important scientific papers and 

breakthroughs.

> To put current controversies about abusive head 

trauma in perspective.

GOALS:



> The best paper about this topic is Al-Holou WN, et al.  

Nonaccidental head injury in children—Historical 

vignettes.  J Neurosurg Pediatrics 2009; 3:474-484.

> Child abuse in general is mentioned in some ancient 

texts as far back as the 10th century, but the 

consequences of head trauma in infants and 

children were not recognized by the medical 

profession until the 1800s.  

> Since then it’s been a long road to enlightenment, 

yet still, there are many bumps in the road.

SO WHEN DID WE BEGIN WORRYING 

ABOUT BABIES AND HEAD TRAUMA?



Paola Zacchia (1584-1659)



> “The spiritual father of forensic medicine”

> Was the physician to popes and the medical advisor 

to the Vatican’s apostolic court.

> In 1651 he described a case of head trauma inflicted 

on a boy by his tutor.

> He was an expert on differentiating natural causes of 

sickness from sickness caused by witches and 

demons.

> The down side—he believed minors were good 

subjects to test the effects of torture.

Paola Zacchia (1584-1659)



James Parkinson (1755-1824)



James Parkinson (1755-1824)



James Parkinson (1755-1824)



> Most famous for describing the eponymous disease; 

practiced medicine in London.

> Made contributions in medicine, paleontology, 

geology, and social welfare.

> He advocated for reasonable, respectful child 

discipline and advocated for protection of children 

from abuse in Medical Admonitions to Families

(1799).

> He described the consequences of blows to 

children’s heads in Medical Admonitions to the 

Family (1804).

JAMES PARKINGSON (1755-1824)



Auguste Ambroise Tardieu (1818-1879)



> Professor of Forensic Medicine at the University of 

Paris

> As a forensic expert, he analyzed 5,238 cases during 

his career.

> Prolific author—wrote texts on physical abuse, 

sexual abuse, neglect, and infanticide.

AUGUSTE AMBROISE TARDIEU (1818-1879)





> In the 1860 book, he described 32 cases of serious 

physical abuse, including children with skull 

fractures, brain contusions, and subdural 

hematomas.

> 18 children died.

> He said the “classic defense of the parents was that 

the child fell.

AUGUSTE AMBROISE TARDIEU (1818-1879)





> In Forensic Study on Infanticide, describes infants 

with no outside signs of injury but had brain 

hemorrhages and hemorrhages over the brain.

Auguste Ambroise Tardieu (1818-1879)



> Medical science forgot Tardieu.

> Conditions like rickets, scurvy, and subdural 

hemorrhages were thought to be caused by 

infections.  The “germ theory” was embraced 

wholeheartedly.

> In 1856 Rudolf Virchow (1821-1902) opined that SDH 

were the result of infection because of the presence 

of membranes—SDH result from inflammation and 

infection.

> He called it “pachymeningitis hemorrhagic interna”.  

This theory was accepted for decades. 

MID TO LATE 19TH CENTURY



MARY ELLEN WILSON (1864-1956)



> Many medical professionals recognized the 

occurrence of SDH and retinal hemorrhages (RH) in 

children but didn’t recognize this as abuse or 

trauma.  People theorized they were caused by:

– Scurvy

– Syphilis

– Bronchitis

– Tuberculosis

– Rickets

– Pertussis

– Poor nutrition 

EARLY 20TH CENTURY



> 1914:  Wilfred Trotter, English neurosurgeon

> 1925:  Harvey Cushing, American neurosurgeon and 

pathologist

> 1932:  Max Peet and Edgar Kahn, University of 

Michigan reported nine infants with SDH and RH.  

– Five of the nine were “illegitimate”.

– Only one was breast fed.

– One had syphilis.

– They concluded trauma must have caused the SDH and RH.

SDH LINKED TO TRAUMA





JOHN PATRICK CAFFEY (1895-1978)



STATUS LYMPHATICUS



THREE NEW HAVEN INFANTS CARED FOR 

BY VIRGINIA JASPERS



> Cynthia Hubbard (1948-1948)

> Jennifer Malkan (1951-1951)

> Abbe Kaspinow (1956-1956)

THREE INFANTS FROM NEW HAVEN 

CARED FOR BY VIRGINIA JASPERS



> Pediatrician

> Cardiologist

> Clinical Professor, Yale Medical School

ROBERT SALINGER, MD



V. JASPERS 





ARTHUR NORMAN GUTHKELCH (1915-

2016)



ANN CHRISTINE DUHAIME, MD (1987 

PAPER)



DUHAIME, ET AL.’S CONCLUSION

> Their data showed that shaking alone cannot 

account for the injuries seen in abused babies, while 

striking the head is required to actually injure the 

child.  

> They conclude that, based on results "…shaken 

baby syndrome, at least in its most severe acute 

form, is not usually caused by shaking alone.  

Although shaking may, in fact, be a part of the 

process, it is more likely that such infants suffer 

blunt impact."



TRIAL OF LOUISE WOODWARD, 1997



> Started the trend of multiple alternative theories and 

vigorous defense of people accused of abusive head 

trauma or shaken baby syndrome.

> Multiple theories are now presented in courts:

– Rebleed of birth subdural -- Hypertension

– Venous sinus thrombosis -- Hypoxia

– Vitamin C deficiency -- Benign enlargement of 

the 

– Immunizations subarachnoid space

– Choking -- Vascular malformations

– Sepsis -- ETC!

TRIAL OF LOUISE WOODWARD, 1997



ANOTHER CRITICAL EVENT--2009



> Biomechanical studies have proven that you can’t 

shake babies and hurt them

> The “rebleed hypothesis”

> Venous sinus thrombosis

> Vaccines

> Retinal hemorrhages are caused by increased 

intracranial pressure (and lots of other things)

A FEW OF THESE “ALTERNATIVE 

HYPOTHESE”



CAN SHAKING INJURE INFANTS?  



The Biomechanics Debate 
Click here



The Biomechanics Debate

Washington Post, Shaken Science – A Disputed Diagnosis Imprisons Parents, Debbie Cenziper, 
March 20, 2015; Test data: Washington Post commissioned test conducted by Dr. Chris Van Ee. 
GRAPHIC: Sohail Al-Jamea, Alberto Cuadra and Osman Malik

22 lb CRABI-12 ATD



The Biomechanics Debate

Washington Post, Shaken Science – A Disputed Diagnosis Imprisons Parents, Debbie Cenziper, 
March 20, 2015; Test data: Washington Post commissioned test conducted by Dr. Chris Van Ee. 
GRAPHIC: Sohail Al-Jamea, Alberto Cuadra and Osman Malik

22 lb CRABI-12 ATD



> Biomechanical models of abusive head trauma are 

presented in court as “scientific facts”.

> These opinions are often based on underlying 

assumptions about the nature of the biomechanical 

properties of infants and young children.

> Different biomechanical models give different 

results.

PROBLEMS WITH ANATOMIC TESTING 

DEVICES



> Body design

> Surrogate mass

> Neck structure and stiffness

> Flexibility of torso spine and torso stiffness

> Location of center of rotation of the head

> Duration of exposure to acceleration

WHAT PROPERTIES DIFFER BETWEEN 

MODELS?





Comparison with Van Ee’s Experiments

CRABI-12 Aprica 2.5

Washington Post, Shaken Science – A Disputed Diagnosis Imprisons Parents, Debbie Cenziper, 
March 20, 2015; Test data: Washington Post commissioned test conducted by Dr. Chris Van Ee. 
GRAPHIC: Sohail Al-Jamea, Alberto Cuadra and Osman Malik

Stiff, rigid spine
Limited neck ROM

Flexible spine
Extensive neck ROM



> ATD design parameters markedly affects the results 

of crash test dummy tests and modeling of abusive 

injuries.

> When people testify that, “Shaking has been proven 

by the biomeckanical engineers to be unable to 

cause brain injury and subdural hemorrhage in 

infants,” they are ignoring many important 

biomechanical principles.

CONCLUSIONS



> Data  on  biomechanical  injury  thresholds  have  

been derived  from  data  from  adult  human  and  

primate studies.      

> This  data  is  then  scaled  on  the  basis  of  brain  

mass alone,  and  ignores  the  following  differences  

between human  adults,  primates,  and  human  

infants:  

– Differences  in  infant  head-neck  complex--weak neck,  

large head

– Differences  in  tissue  properties--infant  brains  have  more 

water,  less  DNA,  less  protein,  less  myelin.  

> –

FLAWED REASONING USED IN COURT



> Differences  in  infant  response  to  injury

– Increased apoptosis

– Release  of  more  harmful  substances

– Prolonged  response  to  injury

– Prolonged  cerebral hypotension  post-injury  

> Differences  in  the  structure  of  bridging  veins

– arachnoid  granulations  not  well  tethered  in  the venous  

sinuses  in  infants  compared  to  adults  

> Frequent  delay  in  seeking  care  in  abusive  

injuries  

FLAWED REASONING USED IN COURT



> Effects of multiple acceleration/deceleration  events 

instead  of  a  single  event  in  adult  trauma  

> Repeated  episodes  of  abuse  over  time  priming  

brain tissue  to  react  more  dramatically  to  trauma

> Shaking is a LONG force applied to the head—3/4 

sec per shake compared to milliseconds in impact 

(1/1000 of a second).  Very short event compared to 

long event.

> WE DON’T KNOW THE INJURY THRESHOLD THAT 

CAUSES INJURY IN INFANTS COMPARED TO 

ADULTS. 

FLAWED REASONING USED IN COURT



> Biomechanical  modeling  is  helpful  in  studying 

> abusive  injuries,  but  not  yet  ready  for “prime 

> time” and shouldn’t be used in courts of law.

FINAL CONCLUSION



> Babies die suddenly many months after birth 

because a birth SDH rebleeds spontaneously.

ANOTHER THEORY PRESENTED AS FACT 

IN COURT





> The blood separates, cellular elements and sera.

> The blood clots.

> The clot matures.

> The clot liquefies, breaks down, and is resorbed.

> If a empty space remains (brain shrinkage, therapy 

with osmotic agents, etc.) fluid fills the space 

(hygroma).

> The body reacts to the collection by laying down 

‘membranes’ around it.

HOW SUBDURAL HEMATOMAS HEAL



> From the membrane, small blood vessels develop as 

a conduit for the clean-up apparatus.

> The collection of old blood, new blood, CSF, etc. 

(hopefully) eventually goes away.

> Eventually, the membranes disappear.

HOW SUBDURAL HEMATOMAS HEAL



Re-bleeds are low-pressure ‘oozes’ into old clots.

Rarely are children ever symptomatic with re-bleeds, 
unless a large amount of blood accumulates over 
time (theoretical?).

Low-pressure, re-bleeds into existing subdurals from 
minor trauma do not present as serious brain injury.

Normal infant brains are growing rapidly, filling 
“space” with new brain tissue.

Chronic SDH with rebleeds are seen in kids with old 
brain injury and shrinking brains. 

MANY CHILDREN RE-BLEED INTO OLD 

SUBDURALS.



It could be:

> A re-bleed of an old subdural

RE-BLEED OF AN OLD SUBDURAL



It could be:

> A re-bleed of an old subdural.

> A hyperacute subdural hematoma.

Re-bleed of an Old Subdural



It could be:

> A re-bleed of an old subdural.

> A hyperacute subdural hematoma.

> An old injury, unrelated to the acute injury, 

especially a birth injury.

Re-bleed of an Old Subdural



It could be:

> A re-bleed of an old subdural.

> A hyperacute subdural hematoma.

> An old injury, unrelated to the acute injury, 

especially a birth injury.

> A new assault on a previously abused, head-injured 

child.

Re-bleed of an Old Subdural



There is no credible scientific 

evidence that spontaneous 

rebleeds of birth subdurals

causes catastrophic brain 

injury.



Hymel KP, Jenny C, Block RW.  

Intracranial hemorrhage and 

rebleeding in suspected victims of 

abusive head trauma.  Child 

Maltreatment  2002; 7(4):329-348.



Subdural hematomas are caused by primary 

venous sinus thrombi.

ANOTHER THEORY PRESENTED AS FACT 

IN COURT





THEY LOOK VERY DIFFERENT ON

IMAGING STUDIES!







> NONE!!!

> In review of literature, only children with SDH and 

DST were newborns.  Normal newborns have SDH 

frequently.  Newborns are also at increased risk for 

VST.

> DST is caused by diseases.

WHAT IS THE EVIDENCE THAT DURAL SINUS 

THROMBOSIS CAUSES SDH AND RH



> Thrombophilia

> Nephrotic syndrome

> Inflammatory bowel disease, lupus and Behçet's

disease

> Pregnancy and puerperium (the period after giving 

birth) 

> Polycythemia vera and paroxysmal nocturnal 

hemoglobinuria

> Hormonal contraception

> Meningitis and infections of the ear, nose and throat

> SEVERE DEHYDRATION

THINGS THAT CAUSE DST

http://en.wikipedia.org/wiki/Thrombophilia
http://en.wikipedia.org/wiki/Nephrotic_syndrome
http://en.wikipedia.org/wiki/Inflammatory_bowel_disease
http://en.wikipedia.org/wiki/Lupus_erythematosus
http://en.wikipedia.org/wiki/Beh%C3%A7et's_disease
http://en.wikipedia.org/wiki/Pregnancy
http://en.wikipedia.org/wiki/Puerperium
http://en.wikipedia.org/wiki/Polycythemia_vera
http://en.wikipedia.org/wiki/Paroxysmal_nocturnal_hemoglobinuria
http://en.wikipedia.org/wiki/Hormonal_contraception
http://en.wikipedia.org/wiki/Meningitis


> Healthy kids don’t just fall over with DST—they have 

underlying severe health problems and DST 

develops as a complication of the underlying 

disease.



> McLean LA, Frasier LD, Hedlund GL: Does 

intracranial venous thrombosis cause subdural 

hemorrhage in the pediatric population? AJNR Am J 

Neuroradiol. 2012 Feb 16.

> Does IVT cause subdurals?  Looked at all pediatric 

patients with SVT at Primary Children’s.  None had 

SDH.



> Vaccines cause subdural hemorrhage and retinal 

hemorrhage

ANOTHER THEORY OF CAUSE OF SDH/RH 

IN INFANTS



> Benefits of Vaccines:  Terrible diseases essentially 

eliminated (smallpox, polio, diphtheria, tetanus, 

pertussis, hepatitis B).

> Risks of Vaccines:  Frequent mild reactions, rare 

serious reactions.




