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Objectives

• Recognize multiple manifestations of child 
abuse

• Understand the diagnostic workup and 
documentation of child abuse cases 

• Understand potential outcomes of child 
abuse cases

Bruising

Why talk about bruising?

• Most common direct sign of physical 
abuse to be missed

• Bruises are a high risk prognostic 
indictor 

• 80% of victims of fatal abuse were 
known to a medical provider who did 
not act 

• Failure to recognize bruising as a sign of 
abuse is an error in medical, social, and 
legal decision making that contributes to 
poor outcomes

Sentinel injuries

• Bruising can be first sign that abuse is 
occurring

• Pierce, et al found 39% of fatal or near fatal 
abuse cases had prior unexplained bruising 
that was specifically noted by a physician, 
but no further action taken

Pierce, et al. Bruising Missed as a Prognostic Indicator of Future 
Fatal and Near-Fatal Physical Child Abuse E-PAS 2008:634469.46

Sentinel 
Injuries

Case control 
retrospective 
review of 410 
infants less than 
12 months old 
who were 
evaluated for 
child abuse
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• 200 definitely abused infants

– 27.5% with previous sentinel injury

• 100 intermediate concern infants

– 8% with sentinel injuries

• 101 non-abused infant controls

– 0 sentinel injuries

• Type of injury

– bruising (80%)

– intraoral injury (11%)

– fracture (7%) 

• 71% injuries occurred at < 3 months of age

• 94% < 7 months

Medical providers were aware of the 
sentinel injury in 41.9% of cases

• Often the injury was simply noted as a finding 
on examination, or the injury was diagnosed 
as accidental, self-inflicted, or a condition 
unrelated to injury. 

• Some medical providers suspected abuse but 
concluded there was no abuse because no 
other injuries were found on the work-up.

The purpose of a child abuse 
medical evaluation such as a 
CT or skeletal survey is to 
detect occult injury, not to rule 
out abuse. 

Bruising and age of the child
• Myth: baby’s are delicate and bruise more easily

• The greater the skin elasticity, the greater the 
capacity to absorb injury forces and energy without 
actual damage

• Injury threshold is thus less likely to be exceeded 
than in older tissues

• Myth: even a little bump will cause a bruise
• Infants don’t move about enough or with enough 

force to injure their deep subcutaneous tissues
• If you don’t cruise, you don’t bruise

• Truth: Unexplained bruising in the non-cruising infant 
predicts future injuries and some will be fatal

Sugar, et al. Archives of Ped and Adolescent Medicine, 1999; Pierce, et al. Pediatric Emergency Care. 2009 

Facial Bruising

– Facial bruising highly 
correlated with 
abuse

– Accidental facial 
bruising is 
EXTREMELY rare

Body Region Matters

Accidental

• Shins

• Lower arms

• Under chin

• Forehead

• Hips

• Elbows

• Ankles

• Bony 
prominences

Inflicted

• Upper arms

• Anterior 
thigh

• Trunk

• Genitalia

• Buttocks

• Face

• Ears 

• Neck
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TEN 4 Bruising Model
• Torso: 

– A lot of cushion to absorb injury forces
– Direct abdominal blows can cause internal injury with minimal external 

bruising

• Ears: 
– Difficult to bruise
– Not very vascular

• Neck: 
– Protected by the shoulders with short falls
– Usually neck bruising is in the form of petechiae

• 4: 
– Bruising to T-E-N regions for children under 4 yrs of age
– >4 bruises in very young 
– Any bruising on an infant < 4 months of age

• This bruising clinical prediction rule had a 97% sensitivity and 87% 
specificity for predicting abuse

TEN 4
Torso
Ears
Neck
Any bruise in a child younger than 4 months

FACES
Frenulum
Angle of Jaw
Cheek
Eyelid
Subconjunctival Hemorrhage

Patterned Injury

TEN 4 FACES P

Mary Clyde Pierce et al. Bruising Characteristics Discriminating Physical Abuse 
From Accidental Trauma. Pediatrics 2010; 125:67

Photo Examples

Body planes 
front and back - top and bottom - round surfaces

• Facial bruising in multiple planes doesn’t occur in 
household injury

• Multiple simple impacts do not cause multiple bruises

• Multiple inflicted strikes can result in multiple contusions

Patterns
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Photo Examples

Myths: 
You can generally tell if a bruise is old or new

You can date a bruise by its color

• The bruise appearance is related to 
• Location on the body

• Hemoglobin breakdown

• Skin color 

• Depth of the bruise

• Lighting in the room

• Age of the observer

• State of the patient’s metabolism and circulation

• If a deep bruise takes days to surface, 
changes in color are already occurring 
before becoming visible on the surface

Hand/Foot Squeeze

• Usually an injury seen only in infants

• May be missed due to the infant’s tendency 
to keep their hands tightly fisted

• May be associated with difficult to detect 
metacarpal and metatarsal fractures

• Does not result from routine handing

• 2890 children < 10 years, 40% < 6 months

• Infants with apparently isolated bruises

• 71% tested for bleeding disorders with 0 
found

• 23% had a fracture found on skeletal 
survey

• 27% had a head injury found on CT or MRI
• Face and head bruises highly correlated with 

head injury on CT

• 3% had an abdominal injury

• 60% of all children with a single bruise had 
at least one additional serious injury

Differential Diagnosis 
of Bruising

• Accidental

• Inflicted

• Dermatalogic

• Coagulation disorders

• Folk therapies

• Genetic/Metabolic
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Oral Injuries
Photo Examples

Burns

Incidence and Prevalence

• 40,000 children <15 yrs. hospitalized yearly

• >2000 children die yearly from burns

• Approximately 20% of burns are inflicted

• Abusive burns typically occur in children 
under age 6

• Scald burns - 85% of all burns in children

• Flame burns - 13%

• Electrical, chemical - 2%

Necessary History

• Date/time the burn injury reportedly occurred
• Location of the child at the time of the burn
• Presence or absence of clothing
• Presence or absence of witnesses to the burn
• Time from burn occurrence to presentation for 

medical care
• Child and parent’s reaction to the burn
• Developmental level of the child
• Prior injury or accidents
• Family composition and home environment
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Time required to sustain a full 
thickness burn from hot liquid

Degrees Time

120 10 minutes

122 5 minutes

127 1 minute

130 30 seconds

140 5 seconds

150 2 seconds

158 1 second

Photo Examples

Knox B, Starling SP. Inflicted burns. In, Jenny C, ed. Child Abuse and Neglect. Elsevier Press 2010

Contact Burns

• Result in thermal injury to the skin secondary 
to prolonged contact with the hot or 
smoldering source 

• Typically produce a injury characterized by
– Distinct margins

– Grouped burn lesions

– Clearly inscribed patterns

– Injuries on parts of the body normally covered 

• The pattern left on the skin can help in 
differentiating accidental from abusive injury 
mechanisms

Photo Examples
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Stun Guns

Electrical burns from stun 
guns have been reported 
as a pair of small (0.5 cm) 
superficial circular burns

Other Types of Burns

• Radiation burns – commonest is sunburn

• Chemical burns – acid, alkali, peppers, 
garlic

• Electrical burns – combination of heat and 
electrical forces

• Microwave burns 

Chemical Burns
• Adult drug use is a risk factor for pediatric 

chemical burns and caustic ingestions

• Can result in deep burns and the agent 
continues to damage tissue until properly 
removed from the skin

• Concentrated bleach does not immediately 
produce pain and therefore causes skin lesions 
that develop slowly and worsen with prolonged 
contact

• Laxative-induced buttock dermatitis frequently 
is confused with abusive immersion burns of 
the buttocks

Fractures
Fractures are second only to bruising as a 
presentation of child abuse

Indicate the child is being subjected to 
extreme and potentially life-threatening 
violence

In 50% of cases, the fracture is the only 
finding
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Identifying which fractures are 
caused by child abuse

Required elements to take into consideration

• The history
• Fracture characteristics

– The location of the  fracture
– The type of fracture
– Acute or healing?

• The mechanism that causes the particular type of 
fracture

• The presence of other injuries such as bruises
• The presence of psychosocial risk factors
• Other possible causes

Biomechanical Concepts

compression tension bending torsion shear

Mechanical properties of 
mature and immature bone

• Children’s bones have lower mineral 
content than adult bone and are more 
elastic

• Children’s bones can absorb relatively 
more energy before permanent 
deformation and fracture occurs

• Explains some fractures that are unique to 
children (e.g. greenstick and buckle 
fractures)
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Mechanism of injury  
rib fractures

Spinal compression fracture
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Differential diagnosis of 
skeletal trauma

• Accidental injury
• Obstetric trauma
• Osteopenia of prematurity
• Nutritional and metabolic
• Infection
• Neuromuscular defects
• Skeletal dysplasia
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Inflicted
Thoracoabdominal

Trauma

liver
spleen

pancreas
kidneys

HOLLOW

stomach, duodenum, 
jejunum, small 
intestine, large 
intestine, bladder, 
ureters

SOLID

*Large and small blood vessels and nerves supply all of the 
organs & these are subject to injury as well

Abdominal trauma causes injury by:
Direct blow – disrupts integrity of solid organs

Impingement – hollow organs forced against spine

Abdominal/thoracic trauma

• Tremendous force can be generated, 
especially with kicking

• Traumatic forces transmitted internally, so 
often no external markers of injury

• Injury often extensive, with late 
recognition; lethality high

Abdominal/thoracic trauma

• Can be slow symptom evolution

• May take hours to days to develop symptoms 
specific for abdominal trauma

• Child can present in shock

• Children often die before injury detection

• Thoracoabdominal trauma is an infrequent 
cause of pediatric trauma (<1%), but as many as 
20% may be inflicted

Photo Examples

Distinguishing Between 
Accidental and Inflicted Injuries

Median Age 7 yrs. 8 mo. 2 yrs. 6 mo.

History Motor vehicle Discrepant history

Medical Care Prompt Delayed

Organ Involved Solid Hollow

Mortality Rate 21% 53%

Accidental Inflicted

Ledbetter et al-156 children <13 yrs with abdominal injuries
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Abusive Head Trauma

Abusive Head Trauma

• Radiologic evidence of intracranial injury-
intracranial bleed with or without brain swelling

• Retinal hemorrhages in approx 80%

• 50% show associated non-cranial injuries

• Age range 2 weeks to several years- average 
age 6.6 months

• Slight predominance of male victims

• Death rates equal for males and females

Most Common Histories for AHT
Abusive HT Accidental HT

No explanation 51 (64%) 0

Shake to revive 3   (4%) 0
Shake intentional 2   (2.5%) 0

Unknown 1   (1.3%) 0

Fall 12  (15%) 15   (21%)

Dropped 6    (7.5%) 8     (11%)

MVC/peds 0 38   (53%)

Fall with parent 0 2     (3%)

Other 5    (6%) 4     (6%)

Characteristics of inflicted and non-inflicted traumatic brain injury. Keenan et al. Pediatrics 2004;114:633-639

AHT Clinical presentation
Variable, depending on extent of injury:

• Sleepiness, lethargy
• Irritability
• Poor feeding
• Vomiting
• Loss or alteration of consciousness
• Seizures
• Apnea
• Coma
• Death 

Missed Abusive Head Trauma

Jenny 1999 JAMA
• 173 AHT patients;  criteria:  seen by MD 

with SBS symptoms; not diagnosed; later 
presented for medical care

• 31% of cases had been unrecognized

• Most often missed were white children with 
2 parents in the home and milder 
symptoms

• Most often diagnosed with gastroenteritis, 
accidental head injury, and rule out sepsis

• Detailed history and physical exam

• Skeletal survey

• Laboratory data: complete blood count, 
liver and pancreatic enzymes, clotting 
studies 

• Head CT and/or MRI

• Retinal exam by a pediatric 
ophthalmologist
– Get detailed description in writing

Work-up for Infant with Injuries
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Head Injury Concepts

• Focal vs. Diffuse Injury

• Primary vs. Secondary Injury

Contact (Focal) Head Injuries

• Skin/scalp/subgaleal contusion
• Skull fracture
• Epidural hematoma
• Focal subdural hematoma
• Cortical contusion

Injuries at deeper tissue layers were 
caused by greater force

Epidural HematomaNormal CT

Diffuse Brain Injury

• Concussion

• Diffuse axonal injury

• Deep brain hematoma

• Deep brain contusion

• Gliding contusion

• Diffuse subdural hemorrhage

• Subarachnoid hemorrhage

Results from rotational acceleration forces with 
or without impact

Subdural Hematoma
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Primary Brain Injury

• Cortical Injury
– Contusions

– Lacerations

• Axonal injury

• Hemorrhage

Secondary Brain Injury

• Hypoxic-Ischemic Encephalopathy
– Metabolic alterations in ion homeostasis 

and membrane function

– Pathologic changes in microvasculature

• Cerebral Edema
– Leads to increased intracranial pressure, 

ischemia, herniation

• Altered Neurochemistry
– Increased release of excitatory amino acids 

leading to edema  

Children are not little adults

• Large head relative to the 
body

• Weaker neck muscles

• Shallow flat skull

• Most models saying 
shaking is not harmful 
only consider a single 
shake rather than 
repetitive events (effects 
of tissue fatigue)

Retinal Hemorrhages

• Diffuse hemorrhages generally not 
caused by accidental injuries, can rarely 
be seen when significant forces 
involved (i.e. MVC)

• Hemorrhages can be seen in 
coagulopathies, meningitis, vasculitis, 
sepsis, and birth

• Not caused by CPR
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Shaking produces traction on the tightly adherent vitreous causing retinal injury

Retinal Hemorrhages
Retinal Hemorrhages

Normal eye Retinal hemorrhages

Differential Diagnosis of AHT

• Accidents

• Bleeding disorders

• Metabolic diseases such as GA1

• Infection

• Birth trauma

• Intracranial pathology

The False Controversy
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48 Citations

50 Citations

4 Citations in 
common

Current Defense Testimony in AHT
• Unique theories of causation

– Minor unrecognized injury leads to subsequent re-
bleed

– Lucid interval
– Undiagnosed illness/birth trauma/metabolic disease in 

child
– Vitamin deficiencies
– Delayed birth trauma
– DTP and other vaccinations

• Biomechanics of inflicted brain injury- shaking 
does not cause injury

• Falls and other accidental means of injury
– Minor falls cause major injury

Irresponsible Medical Testimony

• Absence of proper qualifications

• Unique theories of causation

• Unique interpretations of medical findings

• Alleging non-existent medical findings

• Flagrant misquoting medical literature

• False statements

• Omission of important facts or knowledge

-Chadwick Articles written by a board certified CAP/lawyer, and 
other child abuse specialists outlining the entire 
debate and offering scientific evidence useful for 

the courts 

Conclusion

There is substantial evidence to support the 
fact that abusive head trauma is a 
devastating condition that affects both 
individuals and society as a whole.
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