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Physical Abuse of Children: 
Identification, Evaluation,  

and Management

This article is adapted from one that originally appeared in the July 2012 issue of 
Pediatric Emergency Medicine Reports.

According to one study, as many as one in five children seen in the emergency 
department (ED) may be missed cases of physical abuse; thus, emergency physi-
cians have a responsibility to consider abuse in the differential of every injured 
child.1 This article reviews the identification, evaluation, and management of a 
child with possible physical abuse.

Background
Physical abuse is most simply defined as injury inflicted on a child by a care-

giver.2 Neglect is defined as harm coming to a child through lack of action by 
a caregiver.2,3 Recognition of child abuse is essential for prevention of further 
injury. The identification of child abuse requires the completion of a medi-
cal and social evaluation, and should be followed by the notification of child 
protective services (CPS). This sensitive and often difficult situation presents 
a unique challenge for both the medical staff and the family, and requires 
thoughtful coordination and cooperation between ED personnel, social work-
ers, CPS, law enforcement personnel, and inpatient hospital staff. 

Epidemiology
The incidence of non-sexual child abuse in the United States is difficult 

to ascertain, but is believed to be much higher than reported. The National 
Incidence Study (NIS) of Child Abuse and Neglect reports that maltreated chil-
dren who are investigated by CPS represent only the “tip of the iceberg.”5

According to NIS-4 data, more than 1.25 million children experienced mal-
treatment (abuse or neglect) during 2005–2006. This corresponds to one child 
in every 58 in the United States. A large percentage (44%) suffered at least one 
type of abuse (including physical, sexual, or emotional abuse or neglect), while 
most (61%) were neglected. Most abused children (58%) experienced physical 
abuse.5 The range of injuries, in order of frequency of occurrence, includes: 
bruises, skeletal fractures, central nervous system (CNS) injuries, and burns.5,7,8 

Research shows that very young children (ages 4 and younger) are most 
likely to be physically abused and are the most frequent victims of child fatali-
ties. Victims in the age group of birth to 1 year had the highest rate of victim-
ization at 20.6 per 1,000 children of the same age group.6 Children younger 
than 1 year accounted for 46.2% of fatalities, and children younger than age 4 
accounted for 80.8% of fatalities.6 The oldest children (ages 12-17 years) were 
victimized the least frequently.10

Unlike previous NIS cycles, the NIS–4 found strong and pervasive race dif-
ferences in the incidence of maltreatment. African American, American Indian 
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or Alaska Native, and multiple 
racial descent had the highest rates 
of victimization at 15.1, 11.6, and 
12.4 victims, respectively, per 1,000 
children in the population of the 
same race or ethnicity. These dif-
ferences occurred in rates of overall 
maltreatment, overall abuse, overall 
neglect, and physical abuse for chil-
dren with serious or moderate harm 
from their maltreatment.5,6 There is 
some concern that rates of reporting 
may differ between these popula-
tions; poverty is also a potential 
confounder.5,6

While victimization was split 
evenly between the sexes, boys were 
more likely to incur serious injury.3,5-7 

Sequelae of Physical 
Abuse

The abused child is at risk for both 
the physical and the psychological 
ramifications that occur as a result of 
battering. It is estimated that 37% of 
children with maltreatment injuries 
develop future special medical needs, 
most often from disability, and par-
ticularly from CNS injuries and ther-
mal burns.  

Another unfortunate consequence 
of battering is the risk that the chil-
dren themselves may grow up to 
become perpetrators, acting out 
the violence that was once mod-
eled as normal problem-solving 
behavior.11 Studies looking at long-
term outcomes (the Adverse Child 
Experiences study or ACE) found 
that these children also have a higher 
risk of developing psychological 
sequelae, including psychiatric dis-
orders such as depression, suicidal 
impulses, and post-traumatic stress 
disorder (PTSD), as well as risk-
taking behaviors such as an earlier 
age of sexual activity and drug and 
alcohol use.12,13

Scope of the Problem: 
Risks for Abuse and 
Neglect

Factors that put children at risk for 
physical abuse involve characteris-
tics of both the perpetrator and the 
child, and are commonly exacerbated 
by social and environmental stress-
ors. Perpetrators, in order of fre-
quency, are most commonly fathers, 
mothers’ boyfriends, babysitters 
(female), and mothers.14,15 In 2009, 
parents were responsible for 75.8% of 
child abuse or neglect fatalities. More 
than one-fourth of cases were per-
petrated by the mother acting alone. 
Fathers and mothers’ boyfriends are 
most often the perpetrators in abuse 
deaths; mothers are more often at 
fault in neglect fatalities.9 

Risk factors for the perpetrator 
include history of abuse or neglect 
as a child, lower level of education, 
young or single parenthood, and 
unstable social situations.5,9,16 A 
caretaker also may be more likely to 
perpetrate abuse when suffering from 
a psychiatric illness, when under the 
influence of drugs or alcohol, or 
when inexperienced and unprepared 
for parenthood.11,12,16,17

Innate factors that put the child 
at greater risk for abuse include 
younger age, chronic illness and 
disability, speech and language dis-
orders, learning disability, conduct 
disorders (e.g., hyperactivity), and 
psychological illness.11,18 

Most importantly, history of previ-
ous abuse is a significant risk factor 
for future abuse: A physically abused 
child has a 50% chance of suffer-
ing further abuse and a 10% chance 
of dying from the abuse if it is not 
identified and addressed at initial 
presentation.1 Also, children whose 
mothers suffer from domestic vio-
lence are up to 15 times more likely 

to be abused; thus, screening and 
intervening on behalf of the battered 
parent may be an effective abuse pre-
vention strategy.3,21,22

Environmental and social factors 
increasing a child’s risk for abuse 
include acute and chronic problems 
such as financial and family stressors 
(divorce, separation, conflict) and 
illness, all of which may contribute 
to instability and violence in the 
home. Cultural factors may include 
social isolation, lack of support from 
extended family, and the modeling 
and acceptance of violence (such as 
corporal punishment and domestic 
violence) for resolving conflict.11,17 
Recent studies highlight the con-
nection between socioeconomic 
stressors and physical child abuse. 
One study found increased incidence 
between abusive head trauma in 
infants and the economic recession,23 
and another found that children 
without private insurance (both 
uninsured and with public insurance) 
had a 3.8 higher odds of dying even 
after controlling for factors such as 
injury severity and ethnicity.24

Types and Biomechanics 
of Injuries to Children

Abusive injuries to infants and 
children have unique characteristics 
due to their immature physiology, 
especially with regard to skeletal 
and CNS injuries. Orofacial injuries 
also are unique to children, and are 
found in up to one-half of physically 
abused children.25

Bruises. Bruises, including ecchy-
moses, petechiae, and hematomas 
are the most commonly found inju-
ries in abusive trauma, accounting 
for up to 40% of injuries. Bruises 
are caused by direct blunt force 
to the skin, with resulting rupture 
of capillaries and leakage of blood 

 z Use the red flags to suspect potential physical abuse.

 z Use the social worker or allied medical personnel to 
assist in obtaining the history.

 z Use a structured form to document your findings.

 z Contact Child Protective Services for all encounters 
with suspected child abuse, even if the patient and fam-
ily have been reported before. 

Executive Summary
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into the subcutaneous tissue.25,27 
Discoloration may appear imme-
diately, or hours to days after the 
injury is sustained.28 As bruises heal, 
the discoloration progresses through 
a spectrum of colors as the hemoglo-
bin from extravasated blood is bro-
ken down and removed.3 Healing of 
bruises may take place over a period 
of 1-3 weeks, depending on factors 
that include the victim’s gender, 
health, medications (aspirin, ibu-
profen) he/she may be taking, skin 
tone, and environmental factors. All 
of these factors may alter the resolu-
tion and color sequence of bruises.29

Although bruises at different 
stages of healing have been described 
as characteristic of abusive injury, 
caution should be used when 
attempting to determine the age of 
bruises because of a wide variability 
in bruise development.30 A study by 
Langlois and Gresham attempted the 
first analysis of how accurately the 
age of a bruise can be determined 
by its color. Data on color and age 
were analyzed in 89 photographs of 
bruises. Their conclusions suggested 
that the development of bruise color 
is variable, and although yellow is the 
color of a relatively older bruise, it 
may appear much earlier than foren-
sic charts have suggested.31

Although the age of a bruise can-
not be accurately determined from 
its color, observations of location, 
size, and color of the bruise can be 
valuable in distinguishing between 
accidental and abusive trauma.31 
For this reason, it is reasonable for a 
clinician to estimate a range of time 
(days to weeks) rather than specific 
dates as to when the bruise devel-
oped, based on its clinical appear-
ance. The estimated age of a bruise 
should never be the sole criterion for 
a diagnosis of child abuse, but rather 
one component of an assessment.30

Distinguishing between normal 
traumatic bruises and inflicted inju-
ries in children can be difficult, but 
recognizable geometric shapes from 
implements such as belts, whips, and 
handprints are highly suspicious for 
abusive injury. Additionally, location 
of bruises may be helpful for deter-
mining if a bruise is due to abuse.32 

Accidental bruising most often 
occurs over bony prominences, such 
as joints (elbows, knees) or pretibial 
areas, the forehead, and the front of 
the body, as a result of play. Bruising 
to the back of the body, inner arms 
or thighs, trunk, genitalia, cheeks, 
ears, eyes, and neck are more sugges-
tive of abusive injury.33,34 

Other important clues include 
bruising in non-ambulatory babies, 
which is rare in unintentional 
trauma.35-37 Multiple and/or clus-
tered bruises, especially bruises of 
different ages and healing stages, 
suggest repeated inflicted inju-
ries.3,26,34 Features of bruises that are 
suggestive of child abuse are listed in 
Table 1.

Bite Marks. Bite marks are associ-
ated with both physical and sexual 
abuse of children.11,39,40 They can 
appear as circular, elliptical, or arrow-
shaped bruises or abrasions, and may 
have central clearing or associated 
erythema and petechiae. Human and 
animal bite marks may be differenti-
ated by their depth. Human bites 
tend to be more superficial, do not 
always leave individual tooth marks, 
and lack the tearing and deep punc-
tures of animal bites.40 Adult bite 
marks may be differentiated from a 
child’s by the adult tooth pattern and 
the maxillary intercanine distance, 

which is at least 2.5-3 cm.39,40

Forensic investigation is an impor-
tant component of bite evaluation 
and documentation. The pattern, 
size, contour, and color of a bite 
mark can be evaluated by a forensic 
odontologist or pathologist.39 If nei-
ther is available, a physician or den-
tist who is knowledgeable in patterns 
of child abuse injuries can evaluate 
the bite-mark characteristics. 

Documentation in the patient’s 
chart of any suspicious bruise or bite 
mark is recommended, using written 
description, drawings, and careful 
photographic evidence with a color 
wheel and ruler.31

Fractures
Fractures in children due to 

inflicted injury can be divided into 
the following three categories:4

• Highly specific injuries include 
metaphyseal fractures, sometimes 
termed classic metaphyseal lesions 
(CMLs), rib fractures, scapular frac-
tures, spinous process fractures, and 
sternal fractures.

• Moderate-specificity fractures 
include multiple fractures (especially 
if bilateral), fractures of different 
ages, epiphyseal separations, verte-
bral body fractures, digital fractures, 
and complex skull fractures. 

• Common but low-specificity 

Table 1: Features of Bruises Suggestive of Abuse3,38

• The pattern of injuries corresponds to infliction with an instrument not 
found in play or the child’s usual environment, such as linear bruises 
and petechiae on the buttocks and gluteal cleft from hitting, spanking, 
whipping, or paddling

• Linear bruising and/or petechiae of the pinna from blows to the skull 
(“tin ear syndrome” is comprised of bruising to the pinna, retinal 
bleeding, and acute traumatic head injury)

• Hand prints or oval marks on cheeks, neck, upper arms, trunk, or 
buttocks (from being punched, slapped, grabbed, shaken, or pinched)

• Belt marks (leaving long bands of ecchymosis, sometimes with a 
u-shape at the end or puncture wounds from the buckle)

• Loop marks from beating with a rope, wire, or electric cord (electric 
cords leave a characteristic “double-track mark”) 

• Ligature marks or circumferential rope burns seen on the neck, wrists, 
ankles, and gag marks at corners of the mouth

• Any history of injury inconsistent with the child’s level of development 
or with the category and extent of the injury should raise suspicion for 
abusive trauma
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fractures include clavicle fractures, 
long-bone shaft fractures, and linear 
skull fractures. Moderate- and low-
specificity fractures become highly 
specific when a credible history of 
accidental trauma is absent, particu-
larly in infants.

Fractures are the second most 
common injury in physical abuse, 
and are detected in 30-55% of 
abused children.34,42 Further, stud-
ies estimate that up to one in five 
children with abuse-related fractures 
are missed during the initial medi-
cal visit.43 A child’s skeleton is more 
porous than an adult’s and is more 
prone to compression injuries that 
may result in greenstick and buckle 
fractures. Further, the periosteum is 
more prone to separation from the 
bone in a child, but a child’s joint 
capsules and ligaments are more 
resistant to mechanical stressors than 
bone and cartilage, making joint 
dislocations less likely in childhood. 
Finally, bone healing is more rapid in 

children than in adults.3,44

Dating of skeletal injuries is impor-
tant in the evaluation of physical 
abuse, as it may assist investigators in 
determining who had access to the 
child during the period of time that 
the skeletal injury is thought to have 
occurred. In general, fractures of 
long bones and ribs heal in relatively 
predictable stages: initial healing, 
soft callus, hard callus, and remodel-
ing.3,45 The timing of metaphyseal 
fractures is more difficult because of 
the relative lack of disruption in the 
periosteum at the time of the frac-
ture. Skull fractures heal differently 
than long bones and ribs, making the 
dating of injury more difficult.3 

Skeletal injuries that are suspicious 
for abusive trauma include diaphyseal 
fractures, which are the most com-
monly found fracture in abuse and 
often result from transverse forces 
applied perpendicularly to the long 
axis of the bone. Spiral fractures from 
rotational forces, such as twisting or 
torquing of the extremity, especially 

in non-ambulatory children, are 
considered by some to be highly 
suspicious for abuse (history must 
be taken into account, particularly 
in ambulatory children).46 Limb 
fractures in non-ambulatory children 
younger than 1 year of age should 
alert clinicians to consider abusive 
injury.47

Metaphyseal fractures are consid-
ered to be pathognomonic for abuse. 
These fractures are subtle findings 
on radiographs, often appearing as 
chips or fractures from the corner of 
the bone known as “bucket handle” 
fractures.37 (See Figure 1.) This type 
of fracture is particularly important 
to detect, as injury to the metaphy-
seal plate may limit future growth 
if not adequately treated in a timely 
manner.3

Rib fractures account for up to 
27% of all abusive skeletal injuries45 
and occur as a result of direct blows, 
as well as anteroposterior com-
pression of the chest wall, such as 
occurs when holding and shaking 
an infant. Most abusive rib fractures 
are posterior and adjacent to the 
vertebral body, due to the leveraging 
of forces over the transverse process 
of the vertebra.37 (See Figure 2.) To 
diagnose these difficult-to-detect 
fractures, skeletal surveys are recom-
mended in children younger than 
age 2 in whom abuse is suspected. 
Radionuclide bone scanning or 
repeat skeletal surveys within two 
weeks may detect new rib fractures 
and subtle long bone fractures not 
evident on skeletal survey.1,49

CNS Trauma
CNS trauma is found in up to one-

fourth of abused children and repre-
sents the most serious form of injury 
in physical abuse.14

Physicians frequently are required 
to differentiate between accidental 
household falls and abusive trauma as 
the cause of head injuries in infants 
and toddlers. The ability to distin-
guish between accidental and abusive 
head injury may be facilitated by an 
understanding of the biomechan-
ics of brain injury. Sudden angular 
deceleration of the brain and cerebral 
vessels from violent shaking results in 

Figure 1: Metaphyseal 
Bucket Handle Fracture

Image used with permission from David 

Pressel, MD, PhD, Nemours/A.I. duPont 

Hospital for Children.

Figure 2: Posterior Rib 
Fracture

Image used with permission from David 

Pressel, MD, PhD, Nemours/A.I. duPont 

Hospital for Children.
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diffuse brain injury, such as subdu-
ral hemorrhage, which is a hallmark 
of inflicted craniocerebral trauma 
(now called abusive head trauma 
or inflicted traumatic brain injury; 
formerly known as “shaken-baby 
syndrome”), rather than specific con-
tact forces applied to the surface of 
the head, as seen in household falls.14 
Thus, this angular type of force is 
distinctly different from those gen-
erated in most cases of accidental 
traumas (household falls) in young 
children, which involve low-velocity 
translational forces.14

Abusive head trauma is the most 
common cause of morbidity and 
mortality in physically abused 
infants;14,15 in one case review study, 
23% of children with inflicted head 
injuries died.15

Abusive head injury may present 
with a wide spectrum of symptoms 
and clinical findings.39 Subsequently, 
children who have more mild forms 
of head trauma and less ominous 
symptoms, such as vomiting and irri-
tability, may not be recognized until 
they present later with a more seri-
ous injury.50 Thus, timely diagnosis 
of abusive head trauma is essential 
for preventing a child from suffering 
further brain injury. 

Sequelae include intracranial 
hemorrhage (subdural and sub-
arachnoid), as well as contusions 
and intraparenchymal bleeding. The 
classic presentation linking CNS 
trauma and abuse is “shaken baby 
syndrome,” (now called abusive head 
trauma) with the findings of subdural 
hematoma; retinal hemorrhages (65-
95% of cases); and skeletal fractures, 
including metaphyseal and poste-
rior rib fractures (30-70% of cases) 
caused when the child is shaken 
violently back and forth.3 It should 
be emphasized that a minority of 
patients will have all three findings.  

Physicians should consider inflicted 
head trauma in infants and young 
children presenting with nonspecific 
clinical signs, including seizures, 
altered mental status, or apparent 
life-threatening events (ALTE). 
Unfortunately, the diagnosis of AHT 
often is challenging for even the 
experienced physician, as caregivers 

rarely provide a history of trauma. 
An analysis of missed cases of AHT 
found that 31.2% of abused children 
with head injuries had been seen by 
health care personnel who had not 
recognized the AHT.51 The average 
time to correct diagnosis for these 
children was seven days, and AHT 
was more likely to be unrecognized 
in very young Caucasian children 
from intact families and in patients 
without seizures. Significantly, 27.8% 
were re-injured after the missed diag-
nosis, and 40.7% suffered medical 
complications related to the missed 
diagnosis. A study by Duhaime and 
Partington found that children pre-
sented with nonspecific symptoms, 
such as vomiting or fussiness, in 57% 
of the patients with AHT. Thus, 
infants presenting with the symptoms 
noted previously deserve careful con-
sideration and screening for AHT.

Retinal hemorrhages observed on 
fundal examination are a key feature 
associated with AHT.54,55 One study 
looking at children presenting with 
ALTE found that the detection of 
retinal hemorrhages in children 
younger than 2 years was a marker 
for AHT and required further 
workup.56 Retinal hemorrhages are 
seen in abusive head injury, are often 
bilateral, and tend to involve the 
pre-retinal layer.53 Further, children 
with abusive head injury are more 
likely to have numerous dot, deep 
blot, and flame retinal hemorrhages 
in multiple layers of the retina, cov-
ering the macula, and extending to 
the periphery of the retina.37,54,57 
These characteristic retinal find-
ings, even if unilateral (in 20%) are 
highly specific for AHT.16 Evidence 
of external injury is often absent.54,55 
Although questions are still raised 
regarding the differential diagnosis 
of retinal hemorrhages and AHT 
(particularly in court), clinicians can 
confidently rely on a large and solid 
evidence base when assessing the 
implications of retinal hemorrhage 
in children with concern of AHT.55,57 
Importantly, unilateral retinal hem-
orrhages can occasionally be seen in 
children with severe accidental head 
injury (e.g., from crushing injuries or 
motor vehicle accidents).30

Burns
Burns, which are found in up to 

20% of abused children, are fre-
quently due to intentional injury.27 
Burns result from contact between 
a heat source and skin, and may be 
caused by liquids (causing scalding 
burns), chemicals, contact with hot 
and/or dry objects, flames (caus-
ing flash burns), and electricity. 
Three concentric zones of tissue 
damage are found in relation to the 
heat source: coagulation, stasis, and 
hyperemia. Skin closest to the heat 
source undergoes coagulation necro-
sis as cellular proteins denature; thus, 
no regeneration is possible. Stasis 
results from less direct heat exposure, 
and cellular repair may be possible. 
Hyperemia is the least direct injury 
to skin cells and has the greatest 
potential for repair.3,58

Burn patterns should raise sus-
picion for intentional injury, and 
include brands or contact burns (grill 
or grid patterns), cigarette burns, 
immersion burns,37 microwave 
oven burns, and stun gun burns. 
Patterned or brand burns from an 
intentional burn, such as a cigarette, 
radiator grill, or curling iron, are uni-
formly deep and leave clear outlines 
of the identifiable object on the skin, 
whereas unintentional burns are shal-
low and leave only part of an out-
line due to the withdrawal reflex.11 
Cigarette burns, for instance, usually 
leave a complete circle, 8-10 mm in 
diameter, often with an indurated 
margin, and are frequently pain-
less due to deep, third-degree tissue 
damage. Microwave burns (inflicted 
by holding a child’s extremity in an 
operating microwave) and stun gun 
burns cause partial- to full-thickness 
burns; abusive stun-gun injuries are 
usually multiple, paired burns 0.5 cm 
in diameter and 5 cm apart.11,59,60

In detail, burn patterns consistent 
with abuse include: forced immer-
sion burns resulting in sharp stock-
ing and glove demarcations with 
sparing of flexural/protected areas 
such as antecubital or popliteal fos-
sae and no splash or drip marks; 
bilateral or “mirror image” burns 
or localized burns to genitals, but-
tocks, and perineum not consistent 
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with accidental trauma; and splash/
spill-type burns attributed to a devel-
opmental level not consistent with 
the child’s age and abilities. Finally, 
evidence of delay in seeking care for 
burns and presence of other injuries 
are highly suspicious, especially when 
the physical examination is incom-
patible with the provided history.3,61

Facial Injuries
Oral and facial injuries are com-

mon in physical abuse, occurring in 
up to one-half of cases.25 As men-
tioned above, facial bruising is the 
most common facial injury. Toddlers 
frequently have injuries to the lips or 
maxillary frenulum due to accidental 
falls. However, these injuries in non-
ambulatory children are suspicious 
for forced feeding, such as when 
the bottle is jammed forcefully into 
the child’s mouth. Lip or frenulum 
injuries may also result from facial 
blows.25

Other types of orofacial injuries 
observed in abuse may include: 
facial fractures (e.g., the mandible or 
other facial bones); deviated septum 
or other damage to the nose from 
direct trauma or foreign body pene-
tration; periorbital injuries (“raccoon 
eyes”); post-auricular ecchymosis or 
blood behind the tympanic mem-
branes; bruising and scarring at the 
angles of the mouth, such as would 

occur when a gag is placed around 
the mouth; traumatic alopecia from 
hair pulling (patchy areas of missing 
hair without the scaling and inflam-
mation seen in tinea capitis, occa-
sionally associated with scalp bruising 
or subgaleal hematoma); and burns 
from forced ingestion of scalding 
liquids or caustic materials, or dental 
fractures and tooth discoloration 
from repeated direct trauma.11,39,63-65

Forced Ingestion  
and Starvation

Forced ingestion may involve 
intentional poisoning of children 
with massive amounts of water, salt, 
pepper, or various drugs and overlaps 
with medical child abuse (formerly 
known as Munchausen syndrome by 
proxy).11,66,67 Although not as com-
monly described, the sequelae can 
be particularly grave.68 Excessive 
water ingestion may be used as a 
form of punishment, and presents 
with hyponatremic seizures, vomit-
ing, coma, and/or death.67 Signs of 
physical abuse also are often present 
and should be assessed. Salt poison-
ing presents as recurrent unexplained 
hypernatremia, with serum sodium 
levels greater than 200, in the first 6 
months of life.69 

Starvation is a less common form 
of child abuse, but may have higher 
mortality rates; one case series 

reported up to 50% mortality.70 Age 
appears to be a significant risk factor 
for death: The median age at which 
children suffer fatalities is 8 months, 
whereas children ages 8 years or 
older usually survive their injuries. 
These children also may be at signifi-
cantly greater risk for fatality from 
starvation due to their isolation from 
relatives and medical and school 
personnel.70

Evaluation for Abuse: 
History

The evaluation of the injured 
child requires a history of the cir-
cumstances and events leading up 
to the injury. Essential questions are 
similar to the usual information gath-
ered in history-taking but require 
more specific data, which is usually 
gathered by a trained interviewer 
(social worker and/or child abuse 
consultant). (See Table 2.) History 
particularly concerning for abuse 
may include no explanation for an 
injury, the provided story not match-
ing findings on exam, or a changing 
story for an injury. Assessment of the 
developmental level of the child also 
is required in the determination of 
whether the story is compatible with 
the child’s developmental abilities 
(for instance, a 2-month-old gener-
ally will not roll off the table and hit 
his head).

Documentation should be meticu-
lous and legible, as the physician 
might be called to court years from 
the actual examination.3 Classic 
red flags in the history for abusive 
trauma are listed in Table 3.

Clinical Evaluation: 
Physical Exam

When abuse is suspected in the sta-
ble patient, the physical examination 
should be comprehensive, looking 
for contemporaneous as well as prior 
injuries. The abdominal, skin, and 
skeletal systems should be evaluated 
for additional signs of trauma.72 A 
full skin exam including the genitals, 
the ears (interior and exterior), and 
buccal mucosa, teeth, and frenulae 
should be completed. The head, 
extremities, trunk, and spine should 
be palpated for occult fractures. 

Table 2: Documentation of Suspected Abuse

The medical record may be admitted as evidence in court. Accurate, 
detailed, legible records are essential. The record should include:

• Date and time of injury
• When was the child last well
• When first noted injury
• Where the injury occurred
• Who was there and witnessed the injury
• What led up to the injury
• How the child and caretaker responded to the injury
• Delay in time before seeking care for the injury3

• Physical exam findings, evidence collection
• Photographs of all findings with child’s name, record number, ruler, 

color scale (often done by law enforcement)
• Diagrams/detailed drawings in chart if multiple injuries
• Recent or fresh bite marks can be swabbed for saliva with a sterile 

cotton swab moistened in sterile saline, dried, and packaged in an 
envelope from an evidence kit for DNA processing.39
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Other physical signs consistent with 
physical abuse include multiple inju-
ries and types of injuries, as well as 
injuries at different stages of healing, 
presence of pathognomonic injuries 
such as those seen in abusive head 
trauma (SDH, posterior rib fractures, 
and retinal hemorrhages), or pat-
terned injuries such as cigarette burns 
or loop marks (see Table 3).3 Finally, 
evidence of malnourishment (weight 
less than third percentile) and 
neglect, such as caries, poor hygiene, 
and lack of adequate clothing and 
poor (harsh, aloof, or fearful) interac-
tion between caregiver and child, are 
important clues for abuse.

Differential Diagnosis
The diagnosis of accidental vs. 

abusive injuries may be confounded 
by the presence of underlying medi-
cal conditions. Whereas the past 
medical history often will elucidate 
previously diagnosed conditions, 
the exploration of the differential 
diagnosis for physical abuse should 
be undertaken in those cases that 
are unclear or suggest an alternative 
etiology of injury. Often, the workup 
and consults will be completed once 
the child is admitted. Clinicians 
should always consider reasonable, 
alternative medical diagnoses before 
concluding that the child’s injury is 
most likely from abuse.

Differential diagnoses for bruises 
are many, and most commonly 
include slate-gray spots (formerly 
known as “Mongolian spots”). These 
are collections of melanocytes caus-
ing bluish discoloration in patches 
over the sacrum, back, and extremi-
ties present at birth in up to 80% of 
African-American children, as well 
as in high percentages of Hispanic 
and Asian children.76 Hemangiomas 
also are frequently found in infants, 
may be reddish to bluish in color, 
and may have deep as well as super-
ficial components. They tend to be 
present at birth, evolve relatively 
rapidly over the first year of life, and 
then spontaneously regress. Several 
other presentations that may be con-
fused with abusive bruises include 
eczema; phytophotodermatitis (red-
dened areas and erosions from sun 

and citric acid exposure); erythema 
multiforme (variable erythematous 
lesions from drug or sensitivity reac-
tions); idiopathic thrombocytopenic 
purpura and other bruising or pete-
chiae from coagulopathy or malig-
nancy; unusual genetic syndromes 
such as Ehlers-Danlos syndrome 
(loss of normal skin elasticity) or 
osteogenesis imperfecta (OI) type 
I (discussed below in the skeletal 
injury differential); and folk healing 
practices such as cupping (using a 
heated, usually glass, cup to apply 
vacuum suction to one’s back), 
coining (applying heated coins to a 
child’s skin),77 or moxibustion (appli-
cation of incense to skin believed to 
have healing power).3

Cigarette burns may be confused 
with nummular impetigo, phyto-
photodermatitis, or dermatitis her-
petiformis (often associated with 
autoimmune diseases and character-
ized by blistering). Finally, as noted 
above, folk remedies such as cup-
ping, coining, or moxibustion also 
may cause burns that are suspicious 
for abusive trauma, but represent an 
attempt to treat an illness rather than 
an intent to harm.3 If appropriate, 
an accurate history taken with the 
aid of a medical interpreter, when 

necessary, is essential in discernment 
of the latter case.

For skeletal fractures, the differen-
tial diagnosis includes normal vari-
ants of bone structures (which may 
appear suspicious on radiographs), 
congenital syphilis (causing periosteal 
elevation on radiograph), vitamin 
D-dependent rickets, and OI.3

With respect to OI, there are four 
types, of which type IV is the most 
easily confused with abuse. Features 
include easy bruising, short stature, 
abnormal dentition (dentinogen-
esis imperfecta), bluish sclera (types 
I and II), and varying degrees of 
osteopenia.3 Abusive injury can be 
distinguished from OI types I and 
II due to their characteristic blue 
sclerae.78 Differentiation between 
abuse and OI types III and IV may 
be more difficult. Although rare, 
type III has normal sclerae but 
severely fragile bones with frequent 
fractures and progressive deformity 
of long bones. However, radio-
graphs of children with mild cases 
of OI will demonstrate Wormian 
bones in the skull and osteoporosis 
characteristics. Distinguishing abu-
sive injury from OI type IV may 
be more challenging, as the clinical 
characteristics may be less severe. It 

Table 3: Red Flags for Abuse

Classic red flags for abusive trauma in the history:
• Changing details with the caretaker’s repetition of the story
• Details inconsistent with findings on physical exam
• Findings of additional injuries or more severe injuries than described
• Injuries described as self-inflicted or inflicted by another child
• Injuries not compatible with developmental stage of the child
• Delay in seeking care for injuries
• Seeking care at different health care facilities with each presentation3

Classic red flags for abusive trauma on physical exam:
• Multiple injuries and multiple types of injuries at different stages of 

healing
• Multiplanar or unusual locations of injuries (neck, ears, perineal area, 

abdomen, upper arms)
• Poor hygiene or poor caretaker-child interaction
• Pathognomonic injuries: SDH, posterior rib fractures, spiral fractures 

(non-ambulatory children), metaphyseal fracture (bucket handle), 
scapular and spinous process fractures, sternal fractures41

• Patterned injuries: hand imprint, cigarette burns, grill marks, or loop 
marks
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often can be identified with careful 
family history and evaluation for the 
radiographic findings of OI, such 
as the presence of Wormian bones, 
osteoporosis, bony deformity, and 
demineralization.46,78

The differential for CNS injuries 
includes severe accidental trauma 
(crushing injuries, MVA), coagula-
tion disorders, vascular malforma-
tions, and rare amino acid metabolic 
disorders such as glutaric aciduria 
type I (associated with acute enceph-
alopathy and SDH). Finally, the 
history should evaluate for the folk 
healing practice “caida de mollera,” 
in which a child with a sunken fon-
tanelle is held upside down by the 
ankles and shaken (in an effort to 
pop out the fontanelle).3

The differential diagnoses for 
retinal hemorrhages include vascu-
litis, vascular obstruction, and toxic 
febrile illness associated with serious 
infections.3 The role of the physi-
cian is to rule out potentially grave 
diagnoses in the differential and to 
contact the pediatrics service for 
admission to protect the child while 
the remainder of the social and med-
ical workup is completed.

Clinical Evaluation: 
Ancillary Studies

If during the history and physi-
cal exam, a concern for abuse has 
developed, appropriate ancillary 
studies can be ordered. In cases in 
which inflicted head trauma is sus-
pected, in addition to those cases in 
which a child presents with seizures, 
altered mental status, and focal 
neurological findings, a head CT 
should be obtained to evaluate for 

skull fractures, intracranial hemor-
rhage, or hydrocephalus.3 During 
in-hospital evaluation, a brain MRI 
with contrast may be useful in dat-
ing CNS injuries, which may assist in 
the identification of the chronicity of 
the injury and the time frame when 
the child was exposed to a potential 
perpetrator.3 (See Table 4.) If there 
is concern for traumatic brain injury 
on exam or imaging, an ophthal-
mologist should also be consulted to 
complete the fundoscopic exam for 
retinal hemorrhages.

Due to the frequency of skeletal 
injury and difficulty in detection of 
fractures in younger children, a skel-
etal survey should be considered in 
the clinical evaluation of all children 
younger than age 2 in whom there is 
a concern for abuse. The skeletal sur-
vey consists of AP views of humeri, 
forearms, hands, femurs, lower legs, 
and feet; chest; pelvis; lateral view 
axial skeleton (infants); and AP and 
lateral views of the skull.3 (See Table 
4.) Finally, a skeletal survey should 
be performed during the evaluation 
of a child with suspected abusive 
head injury, as extracranial abnor-
malities may be detected in 30-70% 
of these children.14

Psychosocial Evaluation 
of Suspected Child Abuse 

When abuse is suspected and/or 
when a young child presents with 
a severe injury, involvement of a 
social worker, especially when they 
are specifically trained in the area 
of child abuse, can add invaluable 
information to the assessment of the 
social situation and the child’s safety. 
Consultation with CPS is crucial 

when abuse is suspected and may be 
especially helpful when it is uncer-
tain: Unusual aspects of the case may 
be discussed with CPS by phone 24 
hours a day. The CPS worker will 
note the details of the case, includ-
ing the assessment of the caretakers’ 
background, abilities, environment, 
and potential risk to other children, 
and advise whether the case merits 
further investigation by CPS and, 
potentially, by local law enforcement 
agencies.3

Sexual abuse is beyond the scope 
of this article, but an accurate and 
thoughtful history (preferably in 
private by a trained interviewer), a 
skilled exam with forensic collec-
tion and photo-documentation (by 
a trained provider), and involvement 
of social services, CPS, and a child 
abuse consultant are crucial in both 
accurate diagnosis and optimal dis-
position of the child. The emergency 
physician is responsible for ruling out 
life-threatening injuries, then calling 
appropriate personnel for timely col-
lection of forensic evidence and mak-
ing a safety plan for disposition.18 

In many cases, the child must be 
admitted to the hospital for protec-
tion while the social and medical 
evaluations are completed. The fam-
ily’s understanding and cooperation 
with the investigative process may be 
facilitated by a preliminary and dip-
lomatic conversation with the child’s 
family, communicating concern for 
possible inflicted injury, manda-
tory reporting, and the consequent 
necessity for discussion with CPS. 
Subsequent admission for the child’s 
appropriate medical management 
and safety, as well as any additional 
studies is strongly recommended. 
(See Table 5.)

Medico-legal 
Considerations

The mandated reporting law, 
which exists in all states, requires that 
a physician make a report to CPS 
when there is a reasonable suspi-
cion that a child’s injury was caused 
by abuse. The physician should be 
familiar with the laws for reporting 
in their respective state. A reason-
able suspicion for abuse is defined 

Table 4: Imaging Considerations3,73

Imaging
• Skeletal survey (for children < age 2), 20 views
• AP views of humeri, forearms, hands, femurs, lower legs, and feet; 

thorax; pelvis; lateral view axial skeleton (infants); and AP and lateral 
views of skull (usually done post admission)

• Radionuclide bone scanning for identification of new rib fractures 
and occult fractures, as indicated (usually by recommendation of 
radiologist or child abuse consultant)

• Fundoscopic exam by ophthalmologist if concern for TBI on imaging or 
exam (with photodocumentation; usually done post admission)
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as when the information gathered 
by the physician leads to the conclu-
sion that a child’s injury or medical 
condition is most likely due to child 
abuse. Once a report is made (usu-
ally by calling the 24-hour emer-
gency state or county hotline) and 
written documentation is provided, 
CPS workers evaluate the provided 
information, investigate the report 
if deemed appropriate, and provide 
support to the family per the state’s 
established timeline.3

Finally, a physician making a 
report “in good faith” is able to 
claim immunity from liability if an 
angry caregiver and/or family files 
suit against that physician if it is 
determined that no maltreatment 
occurred. Additionally, a physician 
who fails to make a report of sus-
pected abuse may be liable for pros-
ecution for failure to report child 
abuse under the state’s statutes. In 
cases of physical abuse, the physi-
cian may be subpoenaed to testify in 
court. Thus, the most effective way a 
physician can advocate for the child 
in question is to accurately and thor-
oughly document the medical evalu-
ation and refer the child to CPS.3

Conclusion

While there is a vast spectrum 
in the presentation of physical 
abuse, ranging from mild bruising 
to acute intracranial hemorrhage, 
even mild injuries may be sugges-
tive of more extensive and long-term 
battering. The evaluation of child 
abuse requires cooperation and col-
laboration among many different 
disciplines, such as the physicians, 
ED providers, social workers, CPS 
investigators, and law enforcement 
personnel. Meticulous documenta-
tion of the child’s medical evalu-
ation is the most effective way to 
advocate for the child and to protect 
the child from further abusive epi-
sodes. Several studies have found 
that implementation of a checklist 
with warning signs for child abuse, 
uniform screening guidelines, and/
or a provider educational program 
may improve detection rate of child 
abuse.79,80 
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CME Questions

1. Child abuse statistics state that: 
A. Child abuse is likely greatly over-

reported and overestimated.

B. A minority of abused children are 
neglected.

C. Most abused children suffer physical 
abuse.

D. Injuries in order of frequency include: 
burns, CNS injuries, bruises, and  
skeletal fractures.

2. Child fatalities from abuse:
A. can result from multiple forms of  

maltreatment
B. seem to be decreasing over the past 

few years
C. most commonly occur in children 

older than 4 years of age
D. occur more commonly from physical 

abuse than neglect

3. What is the sequelae of child abuse?
A. Nearly 40% of children with injuries 

develop special medical needs from 
disability, particularly from CNS inju-
ries and thermal burns.

B. Abused children are not at greater risk 
of becoming abuse perpetrators than 
non-abused children.

C. Studies have not found a higher risk 
of developing psychological sequelae 
(psychiatric disorders such as depres-
sion, suicidal impulses, and post-
traumatic stress disorder).

D. Abused children are at no greater risk 
of increased risk-taking behaviors such 
as an earlier age of sexual activity and 
drug and alcohol use.

4. What are characteristics of perpetrators of 
child abuse? 
A. Fathers and mothers’ boyfriends are 

most often the perpetrators in neglect 
deaths; mothers are more often at 
fault in injury fatalities.

B. Male caretakers and babysitters are at 
lower risk for abusing infants.

C. Risk factors include history of abuse 
or neglect as a child, lower level of 
education, young or single parent-
hood, unstable social situations, psy-
chiatric illness, and/or when under 
the influence of drugs or alcohol.

D. In order of frequency, are most com-
monly babysitters (female), fathers, 
mothers’ boyfriends, and mothers.

5. Risk factors for being abused do not  
conclusively include:
A. younger age (67% are younger than 

age 1 and 80% are younger than age 
3)

B. chronic illness and disability, speech 
and language disorders, learning  
disability

C. socioeconomic status and ethnicity
D. conduct disorders (e.g., hyperactivity) 

and psychological illness

6. Which of the following statements is true?
A. Bruises are the least common form of 

injury in physical child abuse.
B. Bruises are highly suspicious for 

inflicted injury when there is a dis-
tinct pattern of injury (recognizable 
imprints on skin); this is also true for 
burns.

C. Bruises can be accurately dated to the 
date of injury based on color.

D. The location is not helpful for deter-
mining if a bruise is due to abuse.

7. Which fracture is considered highly  
specific for physical abuse?
A. linear skull fractures
B. clavicle fractures
C. digital fractures
D. metaphyseal fractures

8. Which statement concerning abusive head 
trauma is true?
A. Retinal hemorrhages are common, 

seen in 65-95%.
B. It is not associated with intracranial 

hemorrhage.
C. It is not associated with skeletal  

fractures.
D. It is not the most common cause of 

mortality for physically abused  
children.

9. Which of the following is not characteris-
tic of immersion burns?
A. They are associated splash or drip 

burns.
B. Flexural areas are spared.
C. Sharp stocking and glove demarcation 

is seen.
D. There are bilateral burns to the  

buttocks.

10. What differentiates burns sustained from 
cupping from those due to physical abuse?
A. location
B. number
C. intent
D. age of patient
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CME Objectives

Upon completion of this educational activ-
ity, participants should be able to:

• recognize specific conditions in 
patients presenting to the emergency 
department; 

• apply state-of-the-art diagnostic and 
therapeutic techniques to patients with 
the particular medical problems dis-
cussed in the publication; 

• discuss the differential diagnosis of the 
particular medical problems discussed 
in the publication; 

• explain both the likely and rare compli-
cations that may be associated with the 
particular medical problems discussed in 
the publication.
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Exclusive to our subscribers Rapid Access Management Guidelines

Physical Abuse of 
Children: Identifi-
cation, Evaluation, 
and Management

Features of Bruises Suggestive of Abuse

• The pattern of injuries corresponds to infl iction with an instrument not 
found in play or the child’s usual environment, such as linear bruises 
and petechiae on the buttocks and gluteal cleft from hitting, spanking, 
whipping, or paddling

• Linear bruising and/or petechiae of the pinna from blows to the skull 
(“tin ear syndrome” is comprised of bruising to the pinna, retinal 
bleeding, and acute traumatic head injury)

• Hand prints or oval marks on cheeks, neck, upper arms, trunk, or 
buttocks (from being punched, slapped, grabbed, shaken, or pinched)

• Belt marks (leaving long bands of ecchymosis, sometimes with a 
u-shape at the end or puncture wounds from the buckle)

• Loop marks from beating with a rope, wire, or electric cord (electric 
cords leave a characteristic “double-track mark”) 

• Ligature marks or circumferential rope burns seen on the neck, wrists, 
ankles, and gag marks at corners of the mouth

• Any history of injury inconsistent with the child’s level of development 
or with the category and extent of the injury should raise suspicion for 
abusive trauma

The medical record may be admitted as evidence in court. Accurate, 
detailed, legible records are essential. The record should include:

• Date and time of injury
• When was the child last well
• When fi rst noted injury
• Where the injury occurred
• Who was there and witnessed the injury
• What led up to the injury
• How the child and caretaker responded to the injury
• Delay in time before seeking care for the injury3

• Physical exam fi ndings, evidence collection
• Photographs of all fi ndings with child’s name, record number, ruler, 

color scale (often done by law enforcement)
• Diagrams/detailed drawings in chart if multiple injuries
• Recent or fresh bite marks can be swabbed for saliva with a sterile 

cotton swab moistened in sterile saline, dried, and packaged in an 
envelope from an evidence kit for DNA processing.

Classic red fl ags for abusive trauma in the history:
• Changing details with the caretaker’s repetition of the story
• Details inconsistent with fi ndings on physical exam
• Findings of additional injuries or more severe injuries than described
• Injuries described as self-infl icted or infl icted by another child
• Injuries not compatible with developmental stage of the child
• Delay in seeking care for injuries
• Seeking care at different health care facilities with each presentation3

Classic red fl ags for abusive trauma on physical exam:
• Multiple injuries and multiple types of injuries at different stages of 

healing
• Multiplanar or unusual locations of injuries (neck, ears, perineal area, 

abdomen, upper arms)
• Poor hygiene or poor caretaker-child interaction
• Pathognomonic injuries: SDH, posterior rib fractures, spiral fractures 

(non-ambulatory children), metaphyseal fracture (bucket handle), 
scapular and spinous process fractures, sternal fractures41

• Patterned injuries: hand imprint, cigarette burns, grill marks, or loop 
marks

Documentation of Suspected Abuse

Red Flags for Abuse

Imaging Considerations

Imaging
• Skeletal survey (for children < age 2), 20 views
• AP views of humeri, forearms, hands, femurs, lower legs, and feet; 

thorax; pelvis; lateral view axial skeleton (infants); and AP and lateral 
views of skull (usually done post admission)

• Radionuclide bone scanning for identifi cation of new rib fractures 
and occult fractures, as indicated (usually by recommendation of 
radiologist or child abuse consultant)

• Fundoscopic exam by ophthalmologist if concern for TBI on imaging or 
exam (with photodocumentation; usually done post admission)
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1. Call social work: They can assist with interview of family, discussion 
with CPS.

2. Call child protective services: They will take a report and decide 
whether they will pursue an investigation. Often, CPS is involved in 
assisting with disposition of child if child is not admitted (they will 
make a safety plan) or when child goes home from hospital.

3. Call child abuse consultant: They are key in suggesting studies for 
workup as well as discussing appropriate disposition. Regional child 
abuse centers often have a consultant on call if there is not one 
available in your system.

4. General rule for disposition: If there is any question of the child’s 
safety at home (e.g., unexplained injury, uncertain perpetrator), and/
or further workup is required (such as a skeletal survey, etc.), these 
children should be admitted to the hospital for observation and 
protection until the workup can be completed and safe disposition 
decided between admitting provider, child abuse consultant, social 
services, and CPS. 

5. Inform family diplomatically that it is routine to involve social services, 
CPS, and a child abuse consultant in cases of unexplained injury.

What To Do When Considering  
a Diagnosis of Abuse

Metaphyseal Bucket Handle 
Fracture

Posterior Rib Fracture
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