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Disclosures

• There are no relevant financial relationships related to this presentation/program.

• There is no sponsorship/commercial support of this presentation/program.

• The content being presented will be fair, well-balanced and evidence-based.

• Learners who wish to receive Continuing Education Credit (CME/CLE/CE) must 
complete and turn in evaluations to successfully complete this program.



Objectives

• Understand what abusive head trauma is 
and how it occurs.

• Become familiar with the types of injuries 
that are seen with AHT.

• Understand the medical evaluation of AHT 
and how it intersects with the investigation.

• Discuss the concept of sentinel injury and 
how recognition can help prevent AHT

• Introduce some challenges with medical 
testimony around abusive head trauma.



General Considerations



3-month-old male…

• Woke up with bruise on his arm.

• Fussy x 2 days.

• No falls, no known injuries or 
accidents.

• “Nice” family

• Seen at outside facility

• Came to CW ED for second 
opinion.

• No physical abuse work up.



Spectrum of Physical Abuse During Childhood

Infant 

(<12 mo)

Toddler 

12-24 mo
Preschooler 

2-4 y/o

School-age 

children

Adolescents

Heightened Vulnerabilities!

Shaken, grabbed, hit, 

thrown, burned

Slapped, spanked, 

whipped Assaulted



Spectrum of 
Abuse

Looking at a child’s body will miss some 
of the most important findings because

Injuries may be 
internal

Injuries may be 
missed or may 

have healed
Medical mimics

Injury from child physical abuse in young 
children is different from that in older 

children.



Child Risk Factors

• Young age

• Prematurity

• Disability

• Chronic illness

• Multiples (twins,etc.)

• Colic

• Behavior problems (e.g. 
hyperactivity)

• Toilet training



Crying

• Crying is a trigger

• Crying can be normal

• Frustration from inability to 
“fix” the crying.

• Better by 3-4 months of age.

4th National conference of SBS



Perpetrator Risk Factors

• 77.5% a parent

• Young age 

• Substance abuse

• Mental health 

• Domestic violence (Osofsky)

• Socioeconomic stressors 

• The presence of mother’s boyfriend 
unrelated to child.



Red flags

History Mechanism

Delay in 
seeking 

care.

Other 
injuries 



What Red Flags 
are in Our Case?

• Unexplained bruise-3 month old 
would not bruise himself.



What is a bruise?

• Bleeding beneath intact skin due to trauma.

• Result of the rupture of blood vessels and passage of blood 
across spaces.

• Caused by direct or indirect forces.

• Different words are used to described different types of 
bruises.



Sentinel 
Injuries



Definition

• A sentinel injury is a visible, minor injury in a pre cruising infant that is 
poorly explained and therefore concerning for physical abuse.

• Pre cruising-not yet taking steps.

Sheets et al 



No cruising no bruising

• Skin injuries in pre mobile infants are very uncommon.

• Rate of bruising rises dramatically once children are “cruising” and 
walking.

• In a study of 246 normal children aged 0-8 months, 1.2% had bruises, 
1.2% had abrasions and 11% had scratches. No other injuries were 
identified.

• Another study of normal children at well care visits, found that only 
0.6% (2 of 366) of normal infants less than 6 months old had bruises.

1. Labbe and Caouette G

2. Sugar et al



Sentinel 
Injuries 
Research 

• Examined the medical histories provided by 
parents about previous sentinel injuries.

• 27.5% of infants who suffer definite severe 
abuse had sentinel injuries.

• None of the non abused children had 
sentinel injuries.

• About 1/3 of the injuries were known to a 
medical provider.

• Sentinel injuries are common in severely 
abused children.

Sheets et al



Sentinel 
Injuries 
Prevention 
Messages 

Most of the Sentinel 
Injuries occurred before 6 
months of age.

The average time window 
between the sentinel 
injury and severe abuse 
was 1 to 2 months.



Back to Our Case…

• Unexplained patterned 
bruise in a pre-cruising 
infant. 

• Grants a full work up for 
physical abuse and 
reporting.



Abusive Head Trauma



Why is this 
important?

Abusive head trauma (AHT) is a universal 
phenomenon.

(AHT) is the leading cause of fatal head 
injuries in children  < than 2 years

More than 2000 hospitalized children are 
assigned diagnosis of AHT annually in the US.

Multiple occasions vs a single violent event.

Duhaime and Christian 2019, Orman et al



What is AHT?
• Results from extreme rotational acceleration/deceleration 

of the head induced by violent shaking and/or impact.

• It is so violent that individuals observing it would 
recognize it as dangerous and likely to kill the child. 

• Constellation of injuries

• Subdural/subarachnoid hemorrhage

• Brain injury

• +/- Retinal hemorrhages

• +/- Spine injury



NOT abusive head trauma

Duhaime and Christian 2019

Simple short 
falls

Normal play 
or care 

activities



Child’s head vulnerability

ABSORBS FORCES DIFFERENTLY 
THAN THE ADULT HEAD

SOFTER SKULL, BIG HEAD, LESS 
PROTECTION AND MORE WATER.



The mechanism

• Most head injury mechanisms include 
combinations of impact (contact) and 
inertial (intracranial motion) forces in 
varying magnitudes and directions.

• Brain substance injury.

Duhaime and Christian, Orman et al 2019



Retinal hemorrhages

• Severe retinal hemorrhages 
are characteristic of AHT.

• Present in 85% of the cases.

Duhaime and Christian, Orman et al 2019



Spine Injuries

Bleeding into the subdural or 
epidural space

Spinal cord injury, ligamentous 
injury, and fractures.

Spinal bleeding - more common 
in abusive head injury.



Elements for 
the diagnosis

Duhaime and Christian, Orman et al 2019

Is a complex diagnosis

Requires expertise beyond an isolated 
body system.

A Child Abuse pediatrician is trained to 
look at the complete picture.

Other possibilities have been excluded 
and there is no other medical explanation 
for the medical findings.



Associated findings

• There may or may not 
be any other findings 
besides a subdural 
hematoma. 

• Fractures 

• Signs of impact

• Scalp hematomas

• Other injuries

Duhaime and Christian 2019



Associated abusive injuries



Abusive 
Fractures

How common?

• Frequency of 
fractures 
associated with 
abuse – 12% of all 
<36 mo
hospitalized 
children with 
fractures. 

Age

• Most important 
risk factor

• 55% to 70% of 
abusive fractures 
occur in children 
under 1 year of 
age.

Leventhal 2008,2010.





Rib Fractures

• The positive predictive value 
of rib fractures for child abuse 
in children < 3 y/o was 95% in 
one retrospective study.

• Often diagnosed during 
healing phase (occult).

Barsness 2003



Rib Fractures

• Highly correlated with 
abuse and usually 
require significant 
force- squeezing (front 
to back compression 
during shaking) or 
direct impact.



Skull Fractures

• Simple:

• Linear

• Side of the head

• Can result due to short 
falls (Leventhal 2008 
and 2010)



Skull Fractures

• Complex:

• Depressed

• Diastatic

• Comminuted

• Stellate or branching

• Multiple

• Back and front of the head require more force.  
Unusual in short falls.



Imaging

Skeletal survey in children under 
2 y/o and repeat in 3 weeks. 

Value of repeat SS- approximately 
46% when selective.



What happened to our baby?



2 weeks later

• Infant found unresponsive at home-no explanation

• EMS called, started resuscitative measures

• Brought to ED, head CT demonstrated subdural hemorrhage, hypoxic ischemic 
injury (lack of oxygen and blood flow) to brain

• Infant admitted to PICU. Skeletal survey demonstrated healing rib fractures, 
metaphyseal fractures.

• Diagnosis: Abusive Head Trauma

• Eventually discharged, neurologically devastated.



Take home points

Recognition and appropriate response to sentinel injury may 
have prevented later devastating trauma.

Sentinel injury (bruise)

Medical evaluation Report to CPS/LE



Evaluation for 
alternative 
causes

• Screen for bleeding disorders

• Look at birth history

• Look for other medical 
conditions that could be 
confused with AHT



Outcomes

• In general worse than children 
injured by accidental mechanisms.

• 1/3 die

• 1/3 with severe deficits 
(developmental delay, blindness, 
deafness, seizures)

• 1/3 with minor deficits (may not be 
identified until 6 years or later)

Herman 2011



Investigation



How do I investigate suspected AHT cases?

• Timing is everything!

• Last time child appeared 
well.

• Sign of something wrong.

• History of sentinel injury

• History of trauma



Other important questions

Who was 
home at 

the time of 
the event?  

Social 
history  

Never 
suggest a 

mechanism 

Work with 
your 

medical 
provider.



Court Room Challenges in 
AHT



AHT is a medical 
diagnosis
• Appendicitis.

• It is a clinical diagnosis.

• Abdominal pain, abnormal 
blood work, imaging of the 
abdomen help.

• It is common and more in 
children/adolescents than 
adults.

• Is this a controversy?



AHT is a 
medical 
diagnosis

• Complex

• Medical diagnosis-responds to a medical 
question

• Narang and colleagues surveyed 628 
physicians and found that 93% believe AHT 
is a valid evidence based Dx.

• The Dx is made by a pediatrician in the 
center of a multidisciplinary team.

• Comprehensive assessment.

• Multifactorial

• Caffey in 1946, Kempe 1962.



Pathway to 
the Dx

• Based on history, physical examination, 
imaging and laboratory findings.

• Multiple components 

• Child Abuse Pediatrician’s role



Expert testimony

Validity-who backs 
up the information

Credible available 
literature

Clinical expertise

Credentials Neutral



Theories appearing in the court room

Scientific 
vs 

scientific 
sounding

Focus on 
one aspect

Generate 
confusion

Are not 
evidence 

based



False attributions to CAP’s testimony 

• Biased rush

• Reliance on a triad of symptoms

• Diagnosis by default

• Shifting consensus

• Coerced confession



Take home points

• Educate yourself

• Question the admissibility of expert evidence

• Seek for the truth

• Consider all the information

• Look for consensus statements

• Medical is one piece of the puzzle
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To report your attendance for the live

webinar, text RUFJOL to 414-206-1776.

This code will work for the 5/15/20 session only.  It will be active after 12:30 p.m.

Once your attendance is tracked, you should login to your account 
at https://ocpe.mcw.edu to complete your evaluation and print a 

certificate. 

If viewing the May 15 session on-demand, 

please enter access code RUFJOL when prompted.



Thank you!
Questions


