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Definitions 

 Prevalence: Proportion of a population having 
the condition, disease, habit, etc. expressed as 
a percentage 

 Point Prevalence: Proportion having condition 
at a specific point in time 

 Period Prevalence: Proportion having 
condition over a given period eg. 1 year 

 Incidence: number of new cases over a period 
of time 



Prevalence of Substantiated/Indicated 

Maltreatment of all US children between 

2004 and 2011 
 

 5,689,900 children: confirmed report of 

maltreatment 

 80% Neglect 

 Cumulative prevalence from Birth to 18 was 

12.5% (1 out of 8 children). 

 Cumulative prevalence 13% girls 12% boys. 

 
• Wildeman, Emanuel, Leventhal et al.  
• JAMA Pediatrics 2014 



Estimated Cost $124 Billion 

 Healthcare to treat mental, physical, and 

emotional disabilities 

 Substance abuse and treatment 

 Law enforcement and court system 

 Special Education 

 Unemployment and Underemployment 

services and benefits 

 http://www.acf.hhs.gov/sites/default/files/cb/cm2012.pdf. 

 



 1.2% children had first time confirmed report 

of maltreatment in the 1st year of life. 

 1.1% children had first time confirmed report 

of maltreatment in the 2nd year of life. 

 These are only confirmed cases ie. Fewer than 

1/3 of reported cases 

 

Prevalence of Substantiated/Indicated Maltreatment of 

all US children between 2004 and 2011 

• Wildeman, Emanuel, Leventhal et al.  
• JAMA Pediatrics 2014 



Child Maltreatment 2012 

 3.4 million referrals to CPS 

 686,000 children (9.2 per 1000) 

 78% Neglect 

 18% Physical Abuse 

 9% Sexual Abuse 

 11% Other forms of Maltreatment 
  U.S. Department of Health and Human Services, Administration for 

Children and Families, Administration on Children, Youth and 
Families, Children’s Bureau. Child Maltreatment 2012  

 http://www.acf.hhs.gov/sites/default/files/cb/cm2012.pdf. 

 

 

 



Child Abuse:  Statistics 
The Bad News – It’s Common 

 Estimated to affect 1.2% of American 
children in 2012 

 Approximately 1,593 deaths from 
abuse and neglect in 2012 in the 
United States 

 In Florida, each year over 52,000 
cases of abuse are confirmed 

 Approximately 160 confirmed deaths 
annually in Florida from abuse and 
neglect 

US Department of Health and Human Services – National Clearing 

House on Child Abuse and Neglect Information. www.calib.com/nccanch 



Child Abuse and Neglect 

 Childhood Leukemia  1:30,000 

 Cystic Fibrosis     1:2,500 

 Juvenile Diabetes     1:1,000 

 Abuse and Neglect       1:100 

 

Relative Risks 



The Abuse Cycle 
It Can Be Broken 

Abused Child 

Poor Parental 

Role Models 

Poor Parenting 

Skills 
 

Unmet Emotional Needs 

Unrealistic 

Expectations 

Anger and 

Frustration 



Hand-Slap Bruises to Face 
Identify Children at High Risk for Future Injury 



Hand-Slap Bruises to Face 
Identify Children at High Risk for Future Injury 



Bruises Are Injuries  
Blood in Tissues from Torn 

Vessels  



Bruises 

 A bruise with any yellow must be older than 18 
hours. 

 Red, blue, and purple or black may occur anytime 
from 1 hour of bruising to resolution. 

 Red has no bearing on the age of the bruise 
because red is present in bruises no matter what 
their ages; and 

 Bruises of identical age and cause on the same 
person may not appear a same color and may not 
change at the same rate. 

 Langolis NEI, Gresham GA. The aging of bruises: a review and study 
of the color changes with time. Forensic Sci Int.1991;50:227-228 

 



Bruises can not be dated except 

at autopsy 

 

 Bruises are new and fresh 

 Older: days to weeks 

 Permanent: scarring and disfigurment 



Bruises from Belts and Cords 
Identify Children at High Risk for Future Injury 



Patterns of Abusive Bruises 
Some Objects Leave “Smoking Gun” 

Imprints 

Johnson, CF.  Pediatric Clinics of North America 37:803, 1990. 



Child Abuse:  “Easy Bruising 

Studies” 

 CBC 

 Platelet count 

 PT and PTT 

 Platelet Aggregation 
test-measures 
functionality 

Most Abusive Parents Claim Their Children Bruise Easily 



Additional Bleeding Studies 

 Fibrinogen levels 

 Factors VIII, IX, XI 

 Von Willebrand’s  

 VIII and Ristocen Co Factor  

 Von Willebrand Antigen 

 Multimeric assay 



Hemorrhagic Disease of the 

Newborn  Incidence 

 Before the routine use of Vitamin K was initiated 

in 1961, 0.5 to 1 percent of newborns would 

exhibit some degree of spontaneous bleeding 

Nathan and Oski.  Hematology of Infancy and Childhood, 

3rd Edition,  1987; page118. 

 The rate of Hemorrhagic Disease of the Newborn in 

infants treated with Vitamin K 1 mg IM at the time of 

birth is 0.25/100,000. 

McMillan DD.  Administration of Vitamin K to Newborns:  

Implications and Recommendations.  CMAJ 996, 

154:307-15. 



Immersion Burns 
Hard to Understand 

 



Immersion Burns 
Hard to Understand 

From:  Giardino AP and Alexander R.  Child Maltreatment:  A Clinical 

Guide and Reference.  G.W. Medical Publishing, Inc.  2005 



Immersion Burns 
Hard to Understand 

 



Immersion Burn 



Immersion Burn 



‘Ostensive’ Immersion (Stocking distribution)  

Burn 



Iron Burns 
Often Result from Negligent Supervision 



‘BIC’ Cigarette Lighter 



Patterns of Abusive Burns 
Some Objects Leave “Smoking Gun” 

Imprints 

Johnson, CF.  Pediatric Clinics of North America 37:807, 1990. 



Abuse vs. Excessive Corporal 

Punishment 
 13 year old female sustains a ‘night’ stick 

fracture (fracture of the ulna). 

 Warned by mother repeatedly not to go out 
after dark. 

 Lives in a neighborhood with a high rate of 
crime and drug use. 

 Mother caught her sneaking out and beat her 
with a broom stick. 



Teaching Moment: PA v Neglect 

 Mother was at wits end, truly fearful for her 

daughter’s well being, very remorseful 

 She cared enough to try and stop her 

 She did not have the resources to use an 

alternative method and resorted to survival 

mode 

 Many parents give up and neglect their 

children leaving more them vulnerable 



Neglect: Inadequate Supervision 

 3 ½ year old male playing alone outside in 

rural Okeechobee 

 Mother claims she left him alone for only 10 

minutes 

 Found by uncle- no one heard any crying 

 Mother history of mental illness and possible 

substance abuse  



Neglect versus Abuse 



Physical Abuse versus Neglect 



Domestic Violence: 

Why does it matter? 



Toxic Stress: A True Silent Killer 

 A poorly controlled response to stress can 

be damaging to health and well-being if 

activated to often and for too long. 

 Sustained activation of the stress response 

system can lead to impairments in learning, 

memory, and the ability to regulate certain 

stress responses.  
 © 2005, 2009, 2014, National Scientific Council on the Developing Child, Center 

on the Developing Child at Harvard University 



 

Relationship between the HPA axis, immune systems, and other body systems. 

Sara B. Johnson et al. Pediatrics 2013;131:319-327

©2013 by American Academy of Pediatrics



Mediating role of the NEI network in linking early life experiences to individual differences in 
health and functioning. 

Sara B. Johnson et al. Pediatrics 2013;131:319-327

©2013 by American Academy of Pediatrics



Shift the Paradigm 

 The relationships children have with their 

caregivers play critical roles in regulating stress 

hormone production during the early years of life. 

 The scientific understanding of how children cope 

with stress should be used to strengthen a range of 

informal supports and formal services to bolster 

parents who are struggling to manage the 

challenges of raising their children.  
 © 2005, 2009, 2014, National Scientific Council on the Developing Child, Center 

on the Developing Child at Harvard University 









The ACE Study 
Adverse Childhood Experiences 

 Study involving more than 26,000 adults in the Kaiser-Permanente 
Health plan 

 Investigated association between adult health status and adverse 
childhood events, awarding one point for each 

 Personal Abuse:  Recurrent physical abuse, recurrent emotional 
abuse and sexual abuse 

 Dysfunctional Household: Drug or alcohol using parent or parent in 
prison;  parent chronically depressed, mentally ill or suicidal;  
mother treated violently;  or parents separated, divorced, or 
otherwise lost to patient during childhood  

 Average age of participants was 57 years of whom 70% Caucasian 
and  68% had college degrees. 

Felitti V.  The Relationship Between Adverse Childhood Experiences and 

Adult Health.  The Permanente Journal, Winter 2002. 















Tough Love vs Spanking 

 In America, there is a difference of opinion on 

the use of corporal punishment in Kids 

 When my son gets out of control, I find that 

taking him for a ride in the car has been a most 

effective way in getting him to regain his 

composure 

 Let me know what you think  





Failure to Provide Supervision 

Common Cause of Death and Injury 



Preventing Fall Injuries 

 Parents should never 
to leave infant of any 
age unattended on a 
changing table, bed 
or couch 

 Carry or place in crib 
or playpen, or on the 
floor  

“I Didn’t Know He Could Roll Over” 



 Parents should keep 
medications in a 
locked cabinet 

 Keep medications in 
child-proof containers 

 Ipecac syrup no longer 
recommended 

 

 

Young Children Explore by Tasting 

Supervision for Injury Prevention: Poisonings  

 



 Pools must be protected 
by fences and latched 
gates 

 Children must be 
continually supervised 
around water 

 “Drown-proofing” 
doesn’t 
AAP Committee on Injury Prevention.  Swimming Programs for 

Infants and Toddlers.  Pediatrics 105:868, 2000 

Supervision for Injury Prevention: Drownings  
A Constant Danger in Florida 



Supervision for Injury Prevention: Burns  
Kitchen Hazards 



 Keep small objects off floor 

 Use safety latches on cabinets 

 Put plug covers in electric outlets 

 Run electric cords behind furniture 

 Put breakable things out of reach 

 Install barrier gates to limit access 

 Crawl around to check work 

Supervision for Injury Prevention:  Overview 

 





 Hot dogs 

 Round candies 

 Peanuts or nuts 

 Grapes 

Harris CS.  JAMA 251:2231, 1984. 

Common Causes of Death by Asphyxiation  

Supervision for Injury Prevention: Choking  

 



Teaching Moment 

 Instruction on accident and injury prevention 

 Home Safety check List 

 When a parent or caregiver expresses an  

“ah-ha” moment, they are generally listening and 

wanting to correct the situation or behavior 

They are open to learning and less likely to be 

defensive as they already feel guilty and terrible 

for what has transpired. 

 



Skeletal Injuries   
Degrees of Specificity for Abuse 

 High specificity  

 

 Moderate specificity 

 

 Low specificity 

Kleinman, Paul.  Diagnostic Imaging 

of Child Abuse.  Williams and 

Wilkins, 1998, page 9. 

 



Baby J 
Highly Specific 

Fracture  

 One month old infant 

brought to ED with C/O 

swollen right knee 

 New boyfriend caring 

for baby;  mom noted 

swelling shortly after 

return 

 X-ray shows chip 

fracture of distal right 

femoral metaphysis   



Baby JC  

 One month old infant 
brought to ED with 
C/O swollen right 
knee 

 New boyfriend 
caring for baby;  
mom noted swelling 
shortly after return 

 X-ray shows chip 
fracture of distal 
right femoral 
metaphysis   



Right Leg Left Leg 

Baby J 
Highly Specific 

Fracture  



Dynamics of Posterior Rib 

Fractures 

Newsletter of the American Academy of Pediatrics Section on Chld 

Abuse, Volume 9:1, 1997. 

They’re No Accident 



Posterior Rib Fractures 



Posterior Rib Fractures 
Highly Specific for Abuse 



3 Femur Fractures in 

Infants 



Baby 1 

 6 week old presents with swelling of the right 

leg 

 History changed several times 

 ‘Biomechanics’ were sketchy at best 

 Leg caught in crib rail  

 Fell while holding baby 

 Some delay in seeking medical care 

 Additional old clavicular fracture 



Baby 1 

          8/10/05                8/23/05 



Baby 1 

                   August 23, 2005 



Baby 2: 2 month old 

 Acute spiral fracture of femur mid shaft 

 Clear unwavering and complete history 

 Details of biomechanics 

 Parent tripped baby fell and grabbed leg 

 Immediate medical care sought 

 No additional injuries 

 





Femur fractures and Walkers 

 

 1 year old is walking 

behind the walker 

 

 Foot gets caught under 

walker and he falls 

backwards 



Femur Fracture and Walkers 

 1 year old fall back and 

foot remains tangled 

underneath the walker 

 Babysitter calls mother 

who immediately goes 

to hospital 



Walkers-Safe? 

Adding steps=potential lethality 





Elbow Fractures 

 3 ½ month old male presents with decreased 

movement of the left arm 

 History changes- 

  a) rolled over in crib 

  b) hit arm on crib rail  

  c) ‘maybe’ I picked her up too hard 

 There was a delay in seeking medical attention 

 



Elbow fracture: Salter IV  

Subperiosteal  

New Bone Formation 



Case Presentation 

 3 month old baby presents with a swelling of 

the arm. 

 Father stated that he heard a ‘pop’ when trying 

to pick up the baby. 

 

 Journal of Pediatric Emergency Medicine: 

 Case File 









“I picked him up.”  “I heard a pop.” 

Abuse or Bad Form?? 



Head injuries 
 Primary brain injuries occur at the moment of 

injury  
 Diffuse-IMMEDIATE LOSS/ALTERATION 

Consciousness-DAI 

 Secondary brain injuries  
  hypoxia-eschemia, manifesting as cerebral edema. 

 Primary and/or secondary brain injuries in shaken 
impact syndrome can be classified further as 
focal and/or diffuse. 

 





Non-Accidental Head Trauma 
Medical Terms 

 Contusion = Bruise (Bleeding 

into soft tissues) 

 Cerebral Contusion = Bruise 

of the brain 

 Cephalhematoma = Collection 

of blood under the scalp 

(outside the skull) 

 Subdural Hematoma = Blood 

from torn veins over the 

surface of the brain (inside the 

skull) 

 Epidural Hematoma = Blood 

from a torn artery over the 

surface of the brain (inside the 

skull) 



Shaken Baby Syndrome 
Factors Contributing to Brain Damage and 

Death 

 Diffuse axonal injury 

 Impact trauma 

 Hemorrhage 

 Anoxia 

 Cerebral edema 



Non-Accidental Head 

Trauma 

A Range of Outcomes 



Non-Accidental Head Trauma 
Late Consequences 

 Partial or total blindness 

 Mental retardation 

 Developmental delays 

 Seizures 

 Paralysis 

 Cerebral palsy 

 Hearing loss 

Florida Hospital Association.  Children’s Network 

Special Report, January 1998. 



Shaken Baby Syndrome Controversy 
Summary 

 There is no question as to the fact                    

that people seriously injure and kill                  

infants by inflicting head and brain injuries 

 Many infants who initially appear to have been 

shaken are found to have also been impacted 

 Many sources of information support the fact 

that some shaken infants have only been 

shaken 

 Using the term “Non-Accidental Head 

Trauma” or “Abusive Head Injury” avoids the 

controversy 





The Meninges 
Three Layers of Membrane Covering the 

Brain 

Gray H.  Anatomy of the Human Body.  Lea & Feiger, Philadelphia, 1966. 



Subdural Hematoma 
Common Finding in Head-Injured Children 





A Bizarre History 





HEAD INJURIES 

 Focal-local damage to brain or vascular 

structures 

 subdural hematomas 

 epidural hematomas 

 cerebral contusions 

 contre-coup contusion 
 

 Hymel,Abusive Head Trauma A Biomechanics-Based Approach;Child Maltreatment, 

May 1998 

 



HEAD INJURIES 

 Diffuse brain injury 

 Concussion 

 Diffuse axonal injury 

 

 Concussion is the beginning of a continuum of 

primary diffuse brain injury 
 Hymel,Abusive Head Trauma A Biomechanics-Based Approach;Child 

Maltreatment, May 1998 







Subdural Hematoma<2 years 

Accident or Abuse? 

 

 Non-accidental- 21 cases; mean age:5.3months 

 Accidental-15 cases; mean age: 12.4 months 

 Non-traumatic- mean age no reported 

 

 Tzioumi et al. 

 

 

 



Retinal Hemorrhages 

 Amount 

 Type 

 Flame 

 Dot/blot 

 Subretinal  

 Preretinal 

 Location/Distribution- 

 Posterior pole to ora serratia 





Retinal Hemorrhages:   
Readily Apparent Conditions 

 Occur in 20-49% of normal newborns, but usually 
resolve with in 10 days. 

 

 May occur in serious accidents resulting in head 
injury, e.g. automobile accidents and falls from great 
heights. 

 

 May result from severe high blood pressure, severe 
infections, blood clotting abnormalities and 
conditions causing inflammation of small blood 
vessels. 

Eisenbrey, Arthur.  Retinal Hemorrhages in the Battered 

Child.  Child’s Brain 5:40, 1979. 



RETINAL HEMORRHAGES 

 NEONATAL RH ARE COMMON-30% AT 24 
HOURS. 

 15% AT 72 HOURS 

 FOLLOWS ANY TYPE OF DELIVERY. 

 MAJORITY DISAPPEAR BY 8 DAYS. 

 DOME SHAPED MAY PERSIST FOR UP TO 3 
MONTHS. 

 
 OPHTHALMOLOGY CHILD ABUSE WORKING PARTY, EYE 1999;13:3-

10.(FROM LONDON,UK) 

 

 

 



Retinal Hemorrhages  

CANNOT 

Determine Time and Date  

of Injury 





RETINAL HEMORRHAGES 

 

 CPR RARELY IF EVER CAUSES RH 

 CPR RARELY IF EVER CAUSES RIB 

FRACTURES 

 

 
 GUILLAND ET AL. 





   

Force 

 

Time 

Shaking 

MVA 

Shearing Forces 



Accidental Fatal Short Fall Injuries 

 Review of the literature indicates that 

 Epidural Hematomas 

 Large Subdural Hematomas with mass effect 

 Cervical Fractures 

 These are predominantly Contact injuries 

rather than inertial injuries 

 There are no reports of diffuse retinal 

hemorrhages or retinoschisis 



Case Presentation 

 19 day old 

 Father was carrying the baby and 3 year old 

sibling 

 3 year old squirmed out  

 Father tried to hold on and baby fell out of his 

arms onto the tile floor 



Case Presentation 

 Nondepressed skull 

fracture 

posteriofrontal/temporal 

bone extending across 

vertex to temporal lobe 

 Nondepressed right 

occipital fracture 

 Cephalohematomas 

 



Case Presentation 

 Subarachnoid 

Hemorrhage 

 Cortical Contusion 

 Subdural Hematoma 

 No retinal Hemorrhages 

 Negative Skeletal 

Survey 



Abuse or Birth Related? 

 6 day old fell 2 feet onto floor 

 No LOC or vomiting-local ER 

 Baby became pale and ‘apneic’ in ER and 

intubated 

 BW 7lb 13oz NSVD with Pitocin 

 Large cephalohematoma in occipitoarietal area 

noted at birth 

 



Birth related injury 

 Blood along falx 

cerebelli/base of 

tentorium 

 Small subarachnoid cyst 

posteriorly 

 Large right parietal 

cephalohematoma 

 



Is Crying a Trigger for Shaking? 

 Parallel between the “normal crying” curve 
and age-specific occurrence of shaking 

 Begins at 2 to 3 weeks 

 Peaks 2 to 3  months  

 Declines 4 to 6 months 

 Important point for SBS Prevention Programs 

 Age-related incidence of publicly reported SBS: 
CnythiaLee, et al, J Devel Behav Pediatr 
2007;28:228-293. 

 



Fatal Head Injury 

 13 month old found unresponsive by the 

mother 

 Interview with the siblings were inconsistent 

and suggested that the baby may have fallen 

off the bed. 

 Declared brain dead and organs were harvested 



CT Scan 

 Massive infarct 

 Subdural  

 Midline Shift with 

herniation 

 Cerebral Edema 





Optic Nerve Sheath Hemorrhages 



Too Much TV 



Controversies in Shaken Impact 

Syndrome-’Lucid Interval’ 

 Anecdotal evidence from perpetrators 

 3 articles  

 Adams et al.: Ann Neurol 1882;12:557-563  

 45 cases in which there was no lucid interval 

 Willman et al: Child Abuse Negl 1999;21 929-940 

 No Lucid interval 

 Duhaime et al:NEJM 1999:39:1822-1829 

 Lucid intervals do not occur based on literature 

 



The Lucid Interval 

 Most studies predate Ct scans 

 Terminology is inconsistent-”lucid 

interval”,’talk and deteriorate”, “talk and 

deteriorate or die” 

 Talk may mean 

 Talk appropriately or inappropriately 

 Talk incoherently 

 Make any vocalization 



Patterns seen in TADD 

 Post-traumatic seizures 

 Focal mass lesion (EDH, large SDH) 

 Diffuse edema, respiratory compromise 

 Vast majority deteriorated in 24 hours 

 No axonal/white matter lesions (DAI) 



AHT vs. TADD 

 There is no basis in literature to support 

fatal/severe deterioration days or weeks after 

injury 

 Focal mass lesions are common in TADD and 

rare in AHT.  In AHT with focal masses, time 

of injury based on presentation is difficult 

 1/3 of AHT, diagnosis may be delayed and 

initial injury uncertain 



The Short Fall Defense 
The Current Leading Proponent 

 Review of 1988-1999 U.S. Consumer Product Safety 

Commission data base for head injuries associated with use 

of playground equipment 

 Identified 18 fall-related deaths due to head injury 

 Ages: 12 months - 13 years 

 Heights:  2 - 10 feet 

 Twelve of 18 witnessed by non-caretakers 

 Twelve had lucid intervals 

 Four of 16 examined had bilateral retinal hemorrhages 
Plunkett J.  Fatal Pediatric Head Injuries Caused by Short-Distance 

Falls.  American Journal of Forensic Medicine and Pathology 22:1-

12, 2001. 



Plunkett’s Short Fall Defense 
Characteristics of Cited Cases 

 History of significant fall from playground 

equipment 

 Death resulting from effects of mass lesions 

 Vascular accidents 

 Abnormalities of blood coagulation system 

 Uncorroborated history 
Plunkett J.  Fatal Pediatric Head Injuries Caused by Short-

Distance Falls.  American Journal of Forensic Medicine and 

Pathology 22:1-12, 2001. 





Whose your Chaperone? 



Nanny Cam 


