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Why another lecture on 
abusive head trauma? 
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Why another lecture on abusive head trauma? 

• Despite policy statements, technical reports, EMR BPAs, and diagnostic 
guidelines, we can – and still do - miss cases 

• The pandemic has heightened need for increased vigilance for abuse
• The developmental impact for patients can be significant
• Economic impact for families and medical systems is huge
• Prevention is absolutely possible but sometimes feels elusive
• Denialism has not dissipated and  it most likely never will





Objectives

• Review key history questions in the diagnosis of AHT
• Recognize the clinical and injury spectrums of AHT 
• Understand how presentation and clinical course may predict 

outcomes
• Commit to some prevention strategies for AHT
• Integrate lessons learned from our grand rounds today on 

communication in child abuse cases



Abusive Head Trauma
• Radiologic evidence of intra- cranial bleeding with or without brain 

swelling (edema)
• Retinal hemorrhages in approximately 80% cases
• Associated non-cranial injuries in about 50% cases

• Skull or other fractures, bruises;  less commonly abdominal or neck injury

• Age range of weeks to several years with average age ~6 months
• Slight predominance of male victims
• Death rates equal for male and female 



Mechanisms: There are NO Debates Here

• Shaking (acceleration, deceleration)
• Old dogma: shaking ALONE is what ALWAYS does it

• Current knowledge and science:  
• Injuries may occur from a variety of violent 

mechanisms 
• Many cases have objective evidence of impact

• Direct impact, “blow or throw”
• Shaking with impact trauma
• Asphyxiation/hypoxia – intentional smothering 

and dangerous sleep practices / neglect 



Who Are the Offenders?

• Offenders identified in most cases are predominantly male 
caregivers followed by babysitters.

• 75% of perpetrators are parents 
• 60% are fathers or father figures (stepfathers, unrelated male |boyfriends)

• Often have little or no experience in caring for an infant
• The #1 reason given for shaking a child is: ‘I just wanted the baby 

to stop crying’ 
• Shaking event usually occurs when caregivers become frustrated 

and lose control



Potential Triggers for 
Shaking
• Most commonly described and 

documented trigger is infant crying.
• Most common ages during infancy 

coincide with peaking of increased time 
of crying, colic, and immunizations.

• Triggers in older children include 
temperament, behavior, and toileting

• Environmental or care provider 
stressors, impairments, violence, 
psychopathology, or   poor parenting 
skills can be additional factors.



WHEN SHOULD WE SUSPECT
ABUSIVE HEAD TRAUMA?



Overall Presentations

• A majority of infant victims of abusive head trauma will present with 
a recent, sudden onset of persistent clinical signs - either completely 
unexplained - or often attributed to a simple fall or minor trauma.

• A few cases of AHT will present initially for medical treatment with 
severe but delayed clinical deterioration following an earlier, 
unrecognized or an unreported head injury event.

• Infrequently, cases of abusive head trauma will present with a 
caregiver telling a provider about actions that  caused the injury



Slide courtesy of colleague Suzanne Starling, MD



Differential Diagnosis: 
Critical Thinking Across a Clinical Spectrum
*AHT Should Be included in the Differential Diagnosis of:
• Atypical colic, irritability, “ not acting right”
• Infant vomiting of unclear etiology
• “ flu like” illnesses infants
• Sudden unexplained seizures
• Lethargy or depressed mental status in infants and                            

young children
• Sudden collapse, coma, death

Mild

Moderate

SEVERE



Pathogenesis of Abusive Head Trauma





Presentations that raise
reasonable suspicion for AHT
• Facial or scalp soft tissue injuries: Think Sentinel injuries!
– In a preambulatory infant,
– not overlying bony prominences,
– involving the external ears, neck, torso and/or…
– associated with intraoral trauma or bleeding.
• Skull fracture(s) that are multiple, complex and/or diastatic, 
attributed to a short distance fall.



Questions to Ask: Injury Patterns 
• What else could produce this clinical picture?

• Accidental injury, birth trauma
• Underlying medical condition: inherited or other chronic disease 

related bleeding disorders
• Metabolic disorders, like Glutaric aciduria 1
• Infections  - meningitis, encephalitis, sepsis 
• Intracranial pathology –tumors, ruptured vessels ( AVM ), sinus 

thrombosis 

• What other occult injuries could be present?
• Was there a prior visit that may have missed abuse?

• Record reviews, contact referring and/ or primary care providers



Questions to Ask: Important History  Details

• Age and developmental stage of child?
• Does history match injury? does it change over 

time? And why?
• Were there eyewitnesses to any reported trauma?
• Did a caretaker see  change in status of child?
• When was child last time child looked / acted well? 

What were child’s symptoms before and after?
• If there is a fall reported, how did child land, on 

what type of surface, how did child act after fall?



Coordinate Trauma Care: 
ED, ICU, Neuro and Child Abuse Teams
• Detailed physical examination

• Complete medical evaluation to identify all injuries and exclude other 
possible  etiologies (infectious, metabolic or structural causes

• Radiology: CT, fast MRI  and then follow up head and neck MRI in 
48 – 72 hours.

• Skeletal survey and follow up in 10 -14 days in infants 

• Labs
• PT, PTT, CBC, platelet count, fibrinogen (or DIC panel), platelet function 

assay, Liver function tests
• Additional labs as clinically indicated

• Reporting Responsibility – acute and follow up communications



INJURY SPECTRUMS



Contact ( Focal ) Head Injuries

• Skin/Scalp/subgaleal 
contusion and swelling

• Skull fracture(s)
• Epidural hematoma (EDH)
• Focal Subdural hematoma 

(SDH)
• Cortical (brain) contusion



Contact ( Focal ) Head Injuries

Normal head CT Large Epidural Hematoma



Diffuse Brain Injury

Caused by rotational acceleration-deceleration forces with 
or without impact. 
• Concussion with or without loss of consciousness
• Diffuse subdural hematoma
• Subarachnoid hemorrhage 
• Deep brain hematoma or contusion
• Sheer injury  (gliding contusion) 



Subdural Hematoma



Primary and Secondary Brain Injury 

PRIMARY

• Cortical brain injury -
contusions, lacerations of 
tissue

• Hemorrhages – SDH, SAH
• Axonal damage –the nerve 

‘wiring’ of  the brain 

SECONDARY 
• Cerebral edema – leads to 

increased intracranial pressure, 
ischemia, and herniation

• Hypoxic Ischemic encephalopathy 
(HIE)  - metabolic, pathologic 
changes in brain tissue and vessels

• Neurochemical – toxic amino 
acids causing cell damage, edema



Spectrum of Axonal Injury:
Mirrors Clinical Spectrum

Mild, Reversible 

Severe, 
Irreversible 

Concussive Symptoms, 
Brief loss of consciousness 

Prolonged loss of 
consciousness, Coma



Deeper Brain Injury
subdural hematoma, edema, mass effect, grey/white matter changes



Associated Non Cranial Injuries

• Bruises  - not always present – look for 
head impact site, face, neck, torso or 
extremities

• Fractures  - most commonly ribs –
• Skull  - hard surface impact
• Clavicle, corner fractures of extremities
• Spine compression fractures

• Retinal Hemorrhages 



Retinal Hemorrhages 

Etiology of Retinal Hemorrhages 
• Diffuse hemorrhages generally not 

caused by accidents
• Can be seen with significant force 

accidents  (MVCs, crush head 
trauma)

• Conditions that evident by history: 
birth, coagulopathies, vasculitis, 
sepsis 

• Not caused by CPR 

Documentation of Retinal Hemorrhages 
• Posterior pole of most common site 
• Typically  in all layers, can be just one
• Pediatric trained ophthalmologist will 

characterize in detail: location, 
laterality, number and extent

• More extensive RH, more likely  AHT 
confirmed but less extensive does not 
itself rule out AHT

• Photos of retina should be expected 
standard of care



Normal Dilated Retina Exam Massive RH in AHT infant

Retinal Hemorrhages



3D Representation of Retinal Hemorrhage 

Normal Eye and Retina Retinal Hemorrhages



The Journal of Pediatrics 2019 207DOI: (10.1016/j.jpeds.2018.12.054) 



Traumatic retinoschisis of the macula in AHT. Arrows indicate the retinal fold at the edge of schisis 
with underlying hypopigmentation; tr, blood within the schisis cavity; v, blood escaping from the schisis 
cavity into the vitreous. 

Alex V. Levin Pediatrics 2010;126:961-970©2010 by American Academy of Pediatrics



CLINICAL OUTCOMES



Outcomes of AHT: Injury Data Evidence Base
• Severe or fatal cranial injuries are most often the result of primary 

acceleration, not contact strains. 
• Neuropathological studies of abused infants have identified localized 

injuries in the region of the cranio-cervical junction that can trigger 
acute concussion, apnea, respiratory insufficiency, bradycardia, shock 
or cardiac arrest.

• Poor outcomes after pediatric head trauma have been linked to:
• low initial GCS scores, apnea, increased depth and duration of 

impaired consciousness, diffuse cerebral edema, cerebral 
hypoperfusion, brain infarction, and increased depth of 
parenchymal injury.



AHT Outcomes: Colorado Experience

• AHT outcomes are worse with 
increased rates of mortality 
(20%) and morbidity compared 
to accidental TBI

• 26% of Colorado AHT patients 
have a normal neurological 
outcome

• 32% have some form of severe 
impairment

• Impairments may not present 
until years after injury

• Those affected by AHT are at risk 
for significant morbidity:

• severe neurologic impairment 
(40%)

• epilepsy (38%)
• motor deficits (45%), 
• visual impairment (45%), 
• language disorders (49%)
• attention (79%)
• behavioral (53%) 
• sleep disorders (17%)



Late AHT Outcomes

• A delayed presentation of AHT sequelae is very frequent in children 
who initially seemed to have a good outcome.

• Deficits can be emerging over time, when developmental delay 
becomes more apparent.

• Development, behavior dysregulation, school achievement
• Incidence of blindness in long term survivors ~15-28% and an 

additional ~15% other forms of visual impairment



Predictors of Poor Visual Outcomes 
• Initial severity
• Retinoschisis
• Retinal detachment
• Occipital lobe damage

• Secondary to HIE
• Infarction

• Need for surgical 
intervention 
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CASE STUDIES



*Brendan

• 30 day old male at PCP for acute visit
• Presenting with an unexplained 

swollen lip and bruising to scalp and 
face noticed by  mom’s male partner 
after she left for work

• Exam: Irritable, sucking on binky. 
Right subconjunctival hemorrhage. 
Right upper scalp contusion. Oral 
exam normal.  

• Referred immediately to ER

*Names have been changed.



Head CT : Contact Head Injury 
Subdural and subarachnoid hematoma Right parietal skull fracture



Clinical Course

• Remained on room. No seizures on 
48 hour observation EEG

• Passed swallow study without 
aspirations

• F/u MRI in 48 hours: Bilateral 
subdural & subarachnoid 
hematomas; no cerebral edema 

• Follow up in brain injury MDT clinic 
• Repeat skeletal survey in 2 weeks –

normal.
Right eye: Intraretinal hemorrhages in all 

four quadrants



* Gabriella

• 3-month-old female, presenting 
with unresponsiveness

• Home with FOC, fussy and crying 
then became unresponsive

• Prior ‘breath holding spell’ when 
he became unresponsive after 
crying while with FOC

• EMS called when MOC returned 
home and saw this was not like 
his prior spell

On ED arrival as Trauma Level 1:
• Minimally responsive: GCS 4
• Dilated, fixed pupils 
• Intubated: CXR Chest - healing, 

bilateral rib fractures
• Fluid and packed RBC 

resuscitated
• Lactate 7.5, initial pH 6.9
• Admitted to PICU

*Names have been changed.



ICU Course: Head CT and Follow up MRI
• Small SDH
• Diffuse HIE
• Left posterior 

hemisphere 
subcortical 
parenchymal 
hemorrhage 
edema, and  
then infarcts



Bilateral large retinoschisis, too numerous to count 
retinal hemorrhages, possible nerve detachment



Clinical Course

• Clinical and subclinical seizures 
hard to control

• Subdural drain placed by 
neurosurgery 

• Decorticate posturing and 
overall poor neurological exam 

• Family opted to continue care
• Developed pneumonia 

• Upon extubation, had more 
spontaneous,  asymmetrical, and 
hypertonic movements 

• Required NG-tube feeds,
• Failed swallow study and 

received G-tube
• Rehab admission for four weeks



Rehab Course: Inpatient and Outpatient

• Neuro-storming and irritability
• Clonazepam 

• Hypertonic 
• Stretching, OT/PT

• Cognitive impairment
• Vacant affect

• G-tube dependent feeding
• Impaired sleep/wake cycle

• Melatonin

• Discharged to kinship care
• Early Intervention services as 

outpatient 
• Follow up with multidisciplinary 

‘Non Accidental Brain Injury Clinic’ 
(NABICC)



NABICC Follow Up: 1.5 months post injury

• Marked brain atrophy
• Widespread white matter cystic 

volume loss, worse in the left 
posterior quadrant. 

• Bilateral cerebral SDH increased 
in part due to the marked 
cerebral volume loss 

• Maturation of the left posterior 
quadrant parenchymal 
hemorrhage



On interview with parents, father admitted to 
shaking the baby due to frustrations with 
crying. He threw her down, she landed on her 
left side on the floor, and he walked away. 
He had done this before. That time he said it 
was not as hard as he was not that angry. 



51 © 2021 THE KEMPE CENTER

PREVENTION 



Prevention



Basic Questions: Everyone, Every time,  
Every Care Delivery Setting  

• What do you when your baby is crying?
• What do you want to check first?
• What if that does not work?
• What can you try to comfort the baby?
• What if none of that will work?
• What can you always do when the baby is crying?
• How will you know when it is time to slowly, safely put the baby 

down, walk away  and take a break?



Message Truth and also Offer Solutions

• All babies cry.
• It's how they communicate, and your 

baby may cry a lot.
• Babies start to cry more frequently 

around 2 weeks of age; increases 
and peaks in the second month of 
life; but can increase until 4-5 
months old.

• Babies often cry more in the 
evenings.

• Crying can last 30-40 minutes or 
longer and even healthy babies may 
spend up to 4-5 hours a day crying

• Babies often cry intensely when they 
are not in pain, even though they may 
look like they are in pain.

• Sometimes your baby may need to cry 
to relieve stress; it's okay to let baby cry.

• Crying may come and go, and you won't 
know why.

• Crying may not stop for an extended 
period of time, no matter what you try.

• The crying will eventually stop.



How To Calm a Crying Baby

• After checking physical needs try to soothe the baby by:
• Rocking the baby in a gentle motion
• Putting the baby in a swing
• Gently swaddling the baby in a soft blanket
• Turning on some music, or run the vacuum cleaner
• Gently rub or stroke the baby's back, chest or tummy.
• Taking the baby out for a walk
• Taking the baby for a car ride

• Call the Doctor or a Nurse Help Line if you think the baby is crying 
more than they should.



Here’s What To Do When You Are Frustrated

• Stay in control of your emotions – not the baby.
• Put the baby in a safe place and let the baby cry alone
• Take care of yourself

• Take a deep breath and count to 10
• Call someone for support
• Listen to music
• Ask a trusted friend/parent to care for the baby while you take a break
• Check on the baby in a few minutes

• Talk about what happened with your partner, relative or friend.



www.calmacryingbaby.org

https://youtu.be/XY-HIV52fEE

http://www.calmacryingbaby.org/
https://youtu.be/XY-HIV52fEE


Closing Thoughts

• Recognition of AHT requires awareness of the range of clinical 
presentations and thorough evaluations to confirm or exclude the 
diagnosis.

• Outcome data are evolving and developmentally focused follow up 
care can mitigate some morbidities.

• AHT cases begin with that moment of frustration and prevention 
efforts always need to start there and offer solutions.

• Communication within our teams and with our community agency 
partners should seamlessly align with  the shared common goals of 
safety and family support.
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For the invitation to be here today, 
For your attention to all the speakers, and 
For all you do for the families and children.
Take care of yourselves - and each other-

as you care for them all. 
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