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B Abstract

Sentinel injuries are often found incidentally on infants
presenting with medical concerns or minor trauma as the
chief complaint. Failure to recognize these findings as a
potential indicator of child physical abuse may result in
devastating outcomes including disability and death. This
issue reviews the most common sentinel injuries including
bruises, subconjunctival hemorrhages, oral injuries, and burns.
Evidenced-based strategies are provided for evaluation

and management of infants presenting to the emergency

department with sentinel injuries.
Prior to beginning this activity, see the “CME
Information” on page 2.
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Case Presentations

A 9-week-old girl presents with constipation and fussiness...

-
7l ¢ On examination, she is found to have a subconjunctival hemorrhage. The girl’s parents state that this
g appeared earlier that day due to excessive crying and straining to stool.
*  What workup, if any, is warranted at this time?
A 4-month-old boy presents with fever and fussiness...
M *  The boy’s parents say they believe these symptoms are due to teething.
MY ¢ On examination, he is found to have an upper labial frenulum tear. The parents tell you that it is a self-
v inflicted injury from a teething toy. His mother says that he has had bleeding from the mouth before.
* How should you further evaluate this patient? Should you consider calling Child Protective Services?
A 7-week-old girl presents with fussiness...
3 *  On physical examination, she is found to have a bruise on her abdomen. Her parents say they believe
g it is from the mother accidentally rolling onto her while co-sleeping. The girl's parents also say that the

infant rolled off the bed onto carpeted flooring, and this may have caused the injury.

*  What are the next steps in the management of this infant?

H Introduction

Infants aged <1 year present to emergency de-
partments (EDs) at higher rates than any other age
group. Infants are a particularly vulnerable popula-
tion, because they are nonverbal and rely on parents
or caregivers as the primary source of history. This
may be multiple individuals with varying levels of
knowledge of the related event(s). Sentinel injuries
are seemingly minor visible injuries that are unex-
plained or inadequately explained; these injuries can
be concerning for child physical abuse and are often
found incidentally in the ED.>* Common sentinel
injuries include bruises, subconjunctival hemorrhages,
intraoral injuries, and minor burns. Recognizing these
subtle findings is critical, since sentinel injuries may
not only represent current child physical abuse, but
often precede more severe forms of child physical
abuse and may represent the earliest opportunity

for clinicians to intervene and protect the child from
future harm.>® Notably, 11.5% to 31.2% of infants
with later-confirmed severe child abuse or child abuse
leading to death had previously been evaluated by
clinicians for sentinel injuries.>’ This issue of Pediatric
Emergency Medicine Practice reviews the evaluation
of infants with sentinel injuries and provides evi-
dence-based recommendations for the workup and
management of these patients.

B Critical Appraisal of the Literature

A literature search was performed using PubMed,
with the search terms: sentinel injuries in child abuse,
bruising in pre-mobile infants, subconjunctival hem-
orrhage in infants, oral injuries in infants, burns in
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infants, history taking in child abuse, laboratory
evaluation for suspected child physical abuse, im-
aging in infants of suspected child physical abuse,
healthcare costs associated with child abuse, report-
ing child abuse, and mandated child abuse reporting
in medicine. A similar search was conducted in Ovid
MEDLINE®. The literature was largely retrospective
chart reviews, systematic reviews, and retrospective
secondary analyses. Clinical guidelines and consensus
statements from the American Academy of Pediatrics,
American College of Radiology, and the United States
Centers for Disease Control and Prevention (CDC)
were included. Research on child abuse is inherently
limited by ethical and practical constraints, resulting
in most studies being retrospective in nature.

H Etiology and Pathophysiology

For nonambulatory infants, injuries such as bruising
and intraoral injuries are uncommon accidental in-
juries.g'10 At this developmental stage, infants have
limited independent mobility and lack the coordination
to generate sufficient force to cause most soft tissue in-
juries. Consequently, sentinel injuries (bruises, subcon-
junctival hemorrhages, oral injuries, and burns) should
prompt careful evaluation of the reported mechanism
of injury and the infant’s developmental capabilities.

Bruises

Bruising is recognized as the most common sentinel
injury.? Bruising is an uncommon finding in infants,
particularly those who are not yet pulling to stand or
cruising. A multicenter study examining the preva-
lence of bruising among infants presenting to the
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ED with medical complaints found that only 1.3% of
infants aged <12 months and 0.2% of infants aged
<5 months had bruising noted on physical examina-
tion.? In several studies, it was shown that >50% of
nonambulatory infants with bruises were ultimately
diagnosed with child physical abuse.""'? Among
infants aged <6 months for whom bruising was identi-
fied, 23.3% had identified injuries on skeletal survey,
27.4% had injury on neuroimaging, and 2.7% had
abdominal injuries.’

The TEN-4-FACESp clinical screening tool pro-
vides an evidence-based framework for assessing
bruising patterns concerning for abuse.® (See Figure
1.) Investigators found that for children aged <4
years, bruising becomes concerning for child physical
abuse if it is located on the torso (including the geni-
tals and buttocks), ears, or neck; if the child is aged
<4 montbhs; if there are injuries to the frenulum, angle
of the jaw, cheeks, eyelids, or subconjunctivae; or if
the child has patterned bruising (TEN-4-FACESp). Any
injury found in this distribution should raise concern
for child physical abuse and prompt further evalua-
tion. When used, this tool demonstrates an overall
95.6% sensitivity and 87.1% specificity for detecting
abuse.' Any bruise on an infant aged <4 months is
highly concerning for physical abuse; recognition and
action in the ED is critical.”™'* The TEN-4-FACESp
tool supports early identification, appropriate diag-
nostic evaluation, and timely involvement of multi-
disciplinary and child protection teams for children

with bruising. However, a balanced clinical approach
is essential, as uncommon medical conditions (eg,
bleeding disorders or certain cultural practices) may
occasionally present with similar findings.

Subconjunctival Hemorrhages
Subconjunctival hemorrhages are associated with a
similar rate of occult injuries as bruising and should
be regarded as sentinel injuries that raise concern for
possible child physical abuse.’™ In a cross-sectional
study of 33,990 pediatric patients presenting for oph-
thalmologic evaluation, only 0.4% were found to have
subconjunctival hemorrhages. Among infants aged 0
to 12 months, the prevalence was even lower at 0.2%,
and these cases were attributed to known trauma or
ocular surface inflammation.'® These findings indi-
cate that subconjunctival hemorrhage in children is
uncommon (particularly in those aged <1 year) and
should prompt careful consideration of nonaccidental
trauma when no clear medical or accidental expla-
nation is identified."®!” Although more common in
adults, subconjunctival hemorrhages resulting from
coughing, vomiting, or straining are exceedingly rare
in children aged <3 years, and the presence of sub-
conjunctival hemorrhages in this population should
heighten clinical concern for child physical abuse.®
For neonates, birth-related trauma should be
considered as a potential explanation for an observed
subconjunctival hemorrhage, which can be present
for days to up to 3 weeks following delivery.'” The

Figure 1. The TEN-4-FACESp Clinical Decision Tool

TEN-4-FACESp

Bruising Clinical Decision Rule for Children <4 Years of Age
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- Unexplained bruises in these areas most often result from physical assault.
See the Slg nS TEN-4-FACESp is not to diagnose abuse but to function as a screening tool to improve the
recognition of potentially abused children with bruising who require further evaluation.

TEN-4-FACESp was developed and validated by Dr. Mary Clyde Pierce and colleagues. It is published and available for FREE download at luriechildrens.org/ten-4-facesp.

4 months and younger

Any bruise, anywhere

INFANTS

When is bruising concerning for abuse in children <4 years of age?
If bruising in any of the three components (Regions, Infants, Patterns)
is present without a reasonable explanation, strongly consider evaluating
for child abuse and/or consulting with an expert in child abuse.

Patterned bruising

Bruises in specific patterns
like slap, grab or loop marks

PATTERNS

Q") Ann & Robert H. Lurie
Children’s Hospital of Chicago®

© Ann & Robert H. Lurie Children’s Hospital of Chicago

Material provided courtesy of Ann & Robert H. Lurie Children’s Hospital of Chicago. © 2022 Ann & Robert H. Lurie Children’s Hospital of Chicago. All

rights reserved. Contact for permission to use.
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subconjunctival hemorrhage will be present immedi-
ately following delivery, and any new subconjunctival
hemorrhage that was not present at delivery remains
concerning for inflicted trauma.

Oral Injuries

Oral injuries represent another form of sentinel injury
frequently identified incidentally during routine

oral examinations performed for a variety of clinical
indications. Abusive injuries to the oral cavity may
result from forceful covering of the mouth, insertion
of objects, or blunt facial trauma.2 Forceful inser-
tion of objects such as force-feeding with a bottle or
spoon, or forceful insertion of medication syringes are
common causes of oral injuries. (See Figure 2.) A his-
tory of even minor oral bleeding in an infant should
prompt careful evaluation for potential intraoral in-
jury.?" A retrospective secondary analysis of data from
a multicenter database showed that 25% of children
aged <10 years with oral injuries were found to have
positive skeletal surveys, and 38% demonstrated
abnormal findings on neuroimaging, indicating a high
likelihood of associated occult injuries.?? The majority
of these cases were ultimately assessed as having a
significant concern for physical abuse.??

Oral injuries frequently occur in the context of
accidental trauma. Careful assessment of the child’s
developmental abilities, together with the caregiver's
history, is important. For example, a 12-month-old
who is beginning to walk independently may fall
face-first into a cabinet corner or step, resulting in a
frenulum injury.

Burns

Burns represent another important form of sentinel in-
jury in young children. Scald burns are the most com-

Figure 2. A Torn Frenulum

[/

Reprinted from: Journal of Pediatric Health Care. Volume 26, Issue 3.
Gail Hornor. Medical evaluation for child physical abuse: what the PNP
needs to know. Pages 163-170. Copyright 2012, with permission from
the National Association of Pediatric Nurse Practitioners and Elsevier.
https://www.sciencedirect.com/journal/journal-of-pediatric-health-care
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mon type of burn injury; however, distinguishing acci-
dental from intentional scalds can be challenging.?®2°
Burns that are more concerning for child physical
abuse are those that are uniform in depth, lack splash
marks, are in a glove and stocking distribution, spare
the flexor surfaces, or otherwise suggest immersion
types of burns.?* Scald burns to the buttocks, perine-
um, or lower extremities are more commonly abusive
injuries; however, these can also be accidental in
nature.?3?* Contact burns are another common type
of burn injury and may be either accidental or abusive
in nature. Contact burns that are sharply demarcated
and/or uniform in depth raise greater concern for
inflicted injury. For example, small, circular sugerficial
burns may be concerning for cigarette burns.?>2¢ Chil-
dren aged <2 years are more likely to sustain abusive
burns compared with accidental mechanisms.?* Burns
that raise concern for potential child physical abuse
lack an adequate explanation, are not compatible with
the child's developmental ability, are symmetric or
patterned, or present as immersion scald burns.2¢2¢
Delay in seeking care can also raise concern that a
burn is abusive in nature; however, there are several
social factors that may contribute to delay in seek-
ing medical attention. A retrospective chart review
demonstrated that 14% of patients with abusive burns
were found to have positive skeletal surveys, under-
scoring the potential for associated occult injury.??
Although children with abusive burns are less likely to
have positive skeletal surveys than those with bruises
or subconjunctival hemorrhages, the burns them-
selves have a higher risk for more extensive tissue
damage and long-term morbidity.?®

Chemical burns, contact dermatitis, senna-related
burns, phytophotodermatitis, and severe sunburn
can all present with physical examination findings
concerning for a burn without a specific history from
parents regarding how the injury may have occurred.
When the cause of the burn is unclear, obtaining a
detailed history from the caregiver and attempting
to elicit potential exposures to chemicals, laxatives,
citrus fruits, or new substances can help distinguish
accidental burns from nonaccidental burns.

B Differential Diagnosis

Injuries in infants may result from either accidental

or nonaccidental mechanisms, and the presence or
absence of a plausible history as well as develop-
mental consistency are often key factors in determin-
ing whether the injury was accidental. For neonates,
birth-related trauma should be considered as a
potential explanation for observed findings. Similarly,
birthmarks such as congenital dermal melanocytosis
or nevus simplex can be mistaken for acute injury.
History from caregivers as to when the lesion was
first noticed can guide the level of concern. Bleeding
disorders, coagulopathies, metabolic diseases, and
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genetic disorders should be included in the differen-
tial diagnosis, although these conditions are rare.30?'
Evaluation of these rarer conditions should be guided
by a child abuse pediatrician, if available. If no child
abuse pediatrician is available, geneticists, pediatric
hematologists, or general pediatricians can provide
insight for further evaluation.

H Prehospital Care

Sentinel injuries are often first identified in the pri-
mary care setting and may be subsequently referred
to the ED for further evaluation.'? Effective communi-
cation between primary care and ED clinicians is es-
sential. Timely sharing of information regarding prior
concerns or documented injuries may help prevent
missed opportunities for early recognition and inter-
vention in cases of potential abuse. When prompted,
caregivers may provide photographs of prior injuries
or recall a history of previous injuries.

Sentinel injuries are clinically minor in nature, so
emergency medical services (EMS) involvement is
uncommon. However, in cases in which EMS is called,
their observations can offer valuable contextual infor-
mation regarding the home environment, including
potential concerns relating to intimate partner vio-
lence or illicit drug use or manufacturing in the home.
EMS staff are mandated reporters and should report
any concerns to Child Protective Services.

B Emergency Department Evaluation

Sentinel injuries are frequently identified incidentally;
infants presenting to the ED with sentinel injuries may
exhibit a wide range of chief complaints. A thorough
history and physical examination are essential to
guide the level of concern and determine the need
for further diagnostic evaluation.

Nonambulatory infants, typically aged <6 months,
are at the highest risk for abuse. Developmental ability
varies substantially between 6 and 12 months, and an
infant’s developmental stage plays a critical role in as-
sessing the plausibility of reported injury mechanisms.

History

Obtaining a thorough and objective history from
parents or caregivers is a critical component of
evaluating potential sentinel injuries. The history
should be obtained using a neutral, nonaccusatory
tone asking open-ended questions when feasible.
Any injury found incidentally on physical examina-
tion should be discussed. The reported mechanism,
timing, and progression of any injury and how the
caregiver knows the reported mechanism occurred
(eg, if it was visually witnessed by the caregiver, heard
by the caregiver, or based on presumptive history)
should be elicited and documented. Witnesses to
the event are helpful to report for corroboration if
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Child Protective Services or law enforcement become
involved in the case. Inconsistencies in the history,
vague explanations, or large differences between
caregivers’ histories, as well as discrepancies between
the reported history and the infant’s developmental
abilities, should heighten concern for possible child
physical abuse.

A review of prior medical encounters, within the
institution or seen on electronic medical records, can
provide valuable context, helping identify patterns of
repeated visits or injuries that may suggest ongoing
maltreatment. Frequent ED utilization has been asso-
ciated with higher rates of abuse.??3* A retrospective
chart review of 26 infants admitted for abusive head
trauma found the majority of parents had previously
contacted a medical provider due to concerns of
excessive crying prior to the admission.*® Similarly, a
significant association was observed between previ-
ous medical visits for infant distress and subsequent
encounters for child physical abuse.*

While maintaining objectivity during history-tak-
ing is essential, caregiver attitudes and descriptions
of the child can also provide insight. Infants who were
described negatively by parents or whose parents
demonstrated an unrealistic developmental expecta-
tion have been shown to have a higher incidence of
abuse than infants who were described positively by
their caregivers.?” While this aspect of the history may
be helpful, it should not be used exclusively to deter-
mine risk for abuse.

Accurate and objective documentation of the his-
tory provided by caregivers is essential, particularly if
Child Protective Services or law enforcement become
involved. Noting who was present during the history-
taking, whether a language interpreter was offered
or utilized, and using quotation marks when directly
citing the caregiver enhances clarity and the reliability
of the documentation.

Physical Examination

A comprehensive skin examination should be com-
pleted for all infants presenting to the ED as part of
routine screening for possible child physical abuse. Al-
though a full examination may initially seem invasive,
studies have shown that parents generally support a
complete head-to-toe assessment for children aged
<2 years as a screening tool for abuse.3® Because sen-
tinel injuries may appear subtle or minor (see Figure
3 and Figure 4, page 7), a meticulous and systematic
examination is essential. While detailed written docu-
mentation is important, photographic documentation
of all identified injuries provides an objective record
and serves as a vital component in any subsequent
child abuse investigation.®’ In addition, photographs
can assist in differentiating true injuries from birth-
marks or other benign lesions, providing further clarity
and objectivity in the evaluation.
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B Diagnostic Studies

There is currently significant variability in the evalu-
ation of children for whom physical abuse is sus-
pected.?? Although several efforts have been made
to develop consensus statements based on expert
opinion, establishing standardized protocols has
been challenging.*! Some individual hospital systems
have successfully implemented institutional protocols
to improve consistency in the assessment of chil-
dren with suspected physical abuse and in an effort
to decrease implicit bias in these evaluations.*?43
Despite variability in evaluation practices, imaging
and laboratory studies remain essential components
in the assessment of children with sentinel injuries, as
occult injuries are frequently identified in this popula-
tion.**% See Table 1 for a summary of recommended
laboratory and imaging studies for infants aged <1
year with an injury concerning for physical abuse.
While the initial injuries may appear minor and
prompt hesitation to pursue an extensive workup,
evidence suggests that up to half of infants aged
<6 months who present with a sentinel injury have
underlying occult fractures or intracranial injury.***’
This reinforces the importance of maintaining a low
threshold for a comprehensive evaluation when as-
sessing infants with seemingly minor injuries.

Laboratory Studies

Initial laboratory evaluation in the ED can be tailored
to the specific injury type identified. However, all
infants presenting with any type of sentinel injury
should be screened for occult abdominal trauma us-
ing serum aspartate aminotransferase (AST), alanine
aminotransferase (ALT), amylase, and lipase levels,

Figure 3. Ear Bruising

Pinna bruising suggestive of physical abuse. The presence of petechiae
is a concerning feature.

Reprinted from: Surgery (Oxford). Volume 36, Issue 10. Emma McNeill,
Kim Barrett. Non-accidental injury of the head and neck. Pages 578-
581.© 2018 Published by Elsevier Ltd., with permission from Elsevier.
https://www.surgeryjournal.co.uk/
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Table 1. Diagnostic Studies for
Assessment of Occult Injuries in Infants
With an Injury Concerning for Physical
Abuse

Laboratory Studies

Imaging Studies

¢ Liver enzymes (aspartate e Skeletal survey
aminotransferase, alanine * Noncontrast head computed
aminotransferase) tomography®

e Pancreatic enzymes 3
e Complete blood cell count?
¢ Coagulation studies?

¢ Urinalysis®

¢ Urine drug screen?

Abdominal and pelvis
computed tomography®

@See discussion in the “Laboratory Studies” section; may not be
indicated or necessary for all patients.
PRecommended for all children aged <6 months; strongly consider for
children aged 6 to 12 months.
°Recommended if a relevant abnormality of abdominal laboratory
studies is found.
www.ebmedicine.net

Figure 4. Infant Oral Injuries Suggestive
of Abuse

F

A. A torn frenulum with the presence of slough, suggesting the injury is recent.

B. Lacerations to the soft palate caused by forced insertion of an object
into the mouth. Note the presence of slough.

Reprinted from: Surgery (Oxford). Volume 36, Issue 10. Emma McNeill,
Kim Barrett. Non-accidental injury of the head and neck. Pages 578-
581.© 2018 Published by Elsevier Ltd., with permission from Elsevier.
https://www.surgeryjournal.co.uk/
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with abnormal thresholds defined as AST >80 U/L,
ALT >70 U/L, amylase >90 U/L, and lipase >50
U/L.#84? Urinalysis may also be performed to assess
for hematuria as a potential indicator of renal or uri-
nary tract injury. Recent studies suggest that urinalysis
has limited additional utility, as patients with hematu-
ria consistent with abdominal injury also demonstrat-
ed elevated liver or pancreatic enzyme levels.>%'

For infants presenting with bruising or found to
have an intracranial hemorrhage, complete blood
cell count, prothrombin time, activated partial throm-
boplastin time, von Willebrand factor antigen, von
Willebrand factor activity, factor VIII level, and factor
IX level should be obtained to evaluate for a bleeding
disorder as the etiology for bruising.3! For infants with
intracranial hemorrhage with neurologic compromise,
D-dimer and fibrinogen should also be obtained.®’

Laboratory screening for illicit substances may
be considered, particularly when there is concern for
caregiver substance use, as this places the infant at
increased risk for physical abuse and/or neglect.>?>3

Imaging Studies

When there is a concern for physical abuse, a skeletal
survey should be performed for all children aged <2
years.>*>> Specifically, infants presenting with sentinel
injuries should be screened with a skeletal survey,
since occult fractures are common.*4%¢ (See Fig-

ure 5.) A skeletal survey should include frontal and
lateral views of the skull; lateral views of the cervical
and thoracolumbar spine; single views of the long
bones, hands, feet, chest, and abdomen; and oblique
views of the ribs.>® A “babygram” is not sufficient for

Figure 5. Multiple Acute and Healing Rib
Fractures on X-Ray

A 3-month-old with a facial bruise was found to have multiple rib
fractures, both acute (black arrows) and healing (white arrow).

Used with permission of Cambridge University Press & Assessment
(UK), from Diagnostic Imaging of Child Abuse. Paul K. Kleinman,
3rd edition. Copyright 2015; permission conveyed through Copyright
Clearance Center, Inc.
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screening for occult fractures, due to its limited sensi-
tivity for subtle or early injuries.

Noncontrast head computed tomography (CT)
should be completed for all infants aged <6 months
with suspected physical abuse, since there is a high
incidence of occult intracranial injury.>'"%7-7 (See
Figure 6.) For infants aged 6 to 12 months, noncon-
trast head CT should be strongly considered, particu-
larly for those with facial bruising or intraoral injuries,
as these patients are at higher risk for underlying
intracranial injury.>'"?2 The Pediatric Emergency Care
Applied Research Network (PECARN) rules are less
sensitive in child physical abuse cases and should not
be used when determining the need for head CT.%°

B Management Considerations

Sentinel injuries are inherently minor and often do not
require treatment. Medical management should focus
on identifying and treating occult injuries and ensur-
ing the child’s safety.

Figure 6. Parenchymal Hemorrhage on
Head Computed Tomography

A 5-week-old infant presented to the emergency department with
“breathing problems” and lethargy. The patient was found to have a
bruise on the abdomen. Head computed tomography was completed
and showed a parenchymal hemorrhage (arrow).

Used with permission of Cambridge University Press & Assessment
(UK), from Diagnostic Imaging of Child Abuse. Paul K. Kleinman,
3rd edition. Copyright 2015; permission conveyed through Copyright
Clearance Center, Inc.
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Reporting

In the United States, all clinicians are mandated
reporters to Child Protective Services and/or law en-
forcement, and they are legally required to report any
suspected child abuse.®’ Familiarity with the specific
reporting laws in the state in which you practice is
essential, since requirements and procedures vary
regionally. (See the World Population Review website
for more information on reporting laws by state, avail-
able at: https://worldpopulationreview.com/state-
rankings/mandatory-reporting-laws-by-state)

Despite this legal obligation, not all suspected
cases of child abuse are reported.®> Multiple barriers
to reporting have been identified. Clinicians may be
uncertain whether a case is truly abuse, have concern
regarding personal anonymity and confidentiality, or
experience confusion regarding the reporting pro-
cess.%3%% |n addition, lack of feedback or follow-up
from Child Protective Services can discourage report-
ing.®* While these barriers are understandable, con-
ducting a thorough evaluation of infants with sentinel
injuries, including timely involvement of Child Protec-
tive Services and/or law enforcement for concerns of
abuse or neglect, is critical.®® Reporting is warranted
when there is reasonable suspicion for abuse and/or
neglect; definitive proof is not required.

Injuries that are considered severe, such as intra-
cranial hemorrhage or fractures, are more likely to be
reported to Child Protective Services.®> When initial
injuries such as bruises, subconjunctival hemorrhages,
oral injuries, or burns are concerning for child physical
abuse and subsequent laboratory and imaging evalu-
ations are negative for occult injury, the initial injury
itself remains concerning and must still be reported
to Child Protective Services or law enforcement.

Cost

utilization among adults with a history of childhood
maltreatment.®”®® Recognizing the economic and
public health impact highlights the importance of
early identification and intervention, even when initial
injuries appear minor.

B Special Populations

Children with developmental delays and dis-

abilities are significantly more likely to be victims of
abuse.®””! Developmental ability should be assessed
in the history and physical examination, since workup
should be completed to match the developmental
age of the |oatient.10 For example, a 4-year-old non-
verbal child who is bed-bound and cannot sit unsup-
ported or roll in either direction should be evaluated
similarly to an nonambulatory infant, since that is
their developmental age. If this 4-year-old presented
with a forehead bruise, with no reasonable or de-
velopmentally plausible history of trauma to explain
this finding, it would be concerning for child physi-
cal abuse and would warrant laboratory and imaging
workup for potential occult injuries.

Although a comprehensive evaluation for suspected
abuse may seem costly and resource-intensive, the
economic burden of child maltreatment is substan-
tial. Based on CDC incidence data from 2015, the
estimated lifetime cost per victim of nonfatal child
abuse is between $210,012 and $830,928, and the
cost associated with fatal cases was estimated to

be between $1.3 million and $16.6 million.® The
discrepancy is driven by the application of value per
statistical life methodology, which includes the eco-
nomic impact of lost future productivity in fatal cases.
The total economic burden of child maltreatment in
the United States in 2015 was estimated to exceed
$2 trillion.®® Although this represents the most recent
national estimate, the present-day economic burden
is likely considerably higher due to inflation and rising
healthcare costs since 2015.

These estimates do not account for the long-
term personal and societal costs associated with child
abuse, including reduced economic productivity,
mental health sequelae, and increased healthcare
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@/ 5 Things That Will Change

Your Practice

1. Any bruising on a nonambulatory infant,
found incidentally or as part of the chief com-
plaint, with no clear and corroborated expla-
nation is concerning for child physical abuse.

2. Always perform a full skin and intraoral
examination on nonambulatory infants who
present to the ED, regardless of the present-
ing chief complaint.

3. Document all physical examination findings
and provide an unbiased account of the
caregiver’s history in both the medical record
and in communication with Child Protective
Services and/or law enforcement.

4. Any child aged <2 years with injuries con-
cerning for child physical abuse should
undergo an occult injury evaluation including
laboratory and imaging studies.

5. Injuries concerning for child physical abuse
should be reported to Child Protective
Services and/or law enforcement, even if
laboratory and imaging studies for occult
injuries return negative.
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Case Conclusions

For the 9-week-old girl who presented with constipation and fussiness and was found to have a
subconjunctival hemorrhage...

Since the subconjunctival hemorrhage was deemed minor and assumed to be caused from straining to
stool, no laboratory or imaging workup was performed in the ED. A Child Protective Services referral was
not placed, and the infant was discharged home to the parents. Three weeks later, the infant presented via
emergency medical services in full arrest. She was found to have acute-on-chronic subdural hemorrhages,
retinal hemorrhages, and rib fractures at various stages of healing. The patient was transferred to a chil-
dren’s hospital where she eventually progressed to brain death.

CASE 1

For the 4-month-old infant who presented with fever and fussiness and was found to have a
frenulum tear...

The boy had a full laboratory and imaging evaluation in the ED for concern for child physical abuse. He

was found to have 3 posterior rib fractures, a distal femur classic metaphyseal lesion, and a parietal skull
fracture on skeletal survey. Head CT showed the parietal skull fracture with no intracranial abnormalities.
Laboratory workup was unremarkable. Child Protective Services was contacted, and the patient was dis-
charged to his grandparents.

CASE 2

For the 7-week-old who presented with fussiness and was found to have a bruise on her abdomen...

A skeletal survey was completed and was negative. Head CT was completed and was within normal limits
for the patient's age. Laboratory evaluation, including coagulation studies, AST, ALT, lipase, amylase, and
urinalysis, were unremarkable. Since the infant was immobile and the abdomen was an atypical area to
sustain accidental bruising, you called a referral in to Child Protective Services and informed them that the

CASE 3

bruise on the abdomen was concerning for child physical abuse. Child Protective Services responded to
the ED to develop a safety plan with the parents prior to discharge.

H Controversies and Cutting Edge

Overreporting and underreporting child abuse to
Child Protective Services remains a challenge in the
ED and primary care settings. Studies have shown
that children from Black or Hispanic families are dis-
proportionately reported to Child Protective Services,
even when presenting with injuries similar to those of
White children.”?7¢ Similarly, children from higher so-
cioeconomic backgrounds are reported to Child Pro-
tective Services significantly less than children from
lower socioeconomic backgrounds.”®’”” These dispari-
ties reflect structural inequities within the healthcare
system and highlight the need for a uniform evalua-
tion protocol for children presenting with suspected
child physical abuse.”®7?

M Disposition

When managing infants with sentinel injuries, consul-
tation with a child abuse pediatrician or child protec-
tion medical team, when available, is strongly recom-
mended to guide disposition and follow-up plans.8%#
For infants who have negative laboratory and imag-
ing workup for occult injuries, discharge home may
be appropriate only if a safe discharge plan can be
established with the support of Child Protective
Services. Although the workup may be negative, the
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presence of a sentinel injury itself is concerning for
physical abuse, and returning an infant to the same
environment without appropriate interventions is as-
sociated with a risk for additional injuries.>® Collabo-
ration with Child Protective Services to ensure a safe
discharge plan is essential.

A repeat skeletal survey should be obtained 10
to 14 days after the initial skeletal survey, since acute
fractures can be missed on initial imaging.82%° The
yield of follow-up skeletal surveys has been shown to
vary considerably, with newly identified findings re-
ported in 8.5% to 21.5% of cases.®*#385 When a child
abuse pediatrician or child protection medical team is
involved, they can assist in arranging follow-up imag-
ing and coordination with Child Protective Services.
In settings in which child abuse pediatricians or child
protection medical teams are unavailable, transfer to
a children’s hospital for a higher level of care should
be considered.

For infants with occult injuries, disposition will
depend largely on the severity of the injury/injuries.
Early and ongoing communication with Child Pro-
tective Services, along with consultation from child
abuse pediatricians, is key to ensure appropriate
management and discharge planning.
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Risk Management Pitfalls for Emergency Department

Management of Infants With Sentinel Injuries

1. “An 11-month-old was brought in for right arm
pain and was found to have bruises on the right
forehead and right arm after being left unsu-
pervised for 5 to 10 minutes on the living room
floor. While he was in the ED, he was not mov-
ing much; he would not sit unsupported and did
not crawl or roll around the gurney. | assumed
it was because he was in pain.” It is important
to elicit details regarding the child’s developmen-
tal abilities. While some children are ambulatory
at this age, this injury would be concerning in an
11-month-old infant who is significantly delayed
and cannot roll or sit unsupported. Injuries in such
children would be concerning for physical abuse,
since those who do not cruise rarely bruise.

2. "The 5-week-old boy came in for vomiting. |
thought a focused physical examination was
enough, so | didn't do a full skin evaluation.”
Every infant presenting to the ED should have a
full physical examination, since these patients are
unable to communicate what may be occurring.

3. "The 9-week-old infant had a few bruises on
her shins, but | didn't think it was a big deal.
Kids get bruises all the time.” Any bruise on
a nonambulatory infant (typically those aged <4
months) is concerning for child physical abuse
and warrants a thorough evaluation.

4. "The mother brought her 6-month-old son in
with a scald burn. The mother also had burns
to her body and bruising to her face and neck.
| thought the history of hot water falling onto
the mother and infant was a plausible explana-
tion, so | didn’t ask further questions.” Signs
of intimate partner violence such as bruising,
injuries to the caretaker and infant, or not allow-
ing another caretaker to speak or be alone with
the clinician should be addressed in the ED, since
they are risk factors for child physical abuse.

5. "I called Child Protective Services, and they
indicated that they would respond immedi-
ately to the ED to see the 5-week-old with a
facial bruise. The bruise was really small, and
we needed the bed space, so | discharged the
child to the parents and thought Child Protec-
tive Services could follow up at the home in-
stead.” This is not a safe discharge plan. Waiting
for Child Protective Services or law enforcement
to respond to the bedside when they are request-
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ing to do so will increase the length of stay, but it is
important in developing a safe discharge plan.

"The 7-week-old infant had a subconjunctival
hemorrhage. The parents were so nice and co-
operative, and the injury was so minor, | didn't
think it was necessary to do the rest of the
workup or call Child Protective Services.” Any
infant with a concerning injury should have a full
workup and Child Protective Services referral. Bias
toward the parents’ race, demeanor, or socioeco-
nomic status should not play a role in this decision.

"Child Protective Services was here and wanted
to discuss a case that | called in 3 weeks ago. |
couldn’t remember the details, and there was
minimal information in the documentation.” Child
Protective Services and law enforcement are likely
to request medical documentation following an ED
visit for concern for child physical abuse, along with
an interview of the clinician. Accurate and complete
documentation of the history provided by the care-
givers, physical examination findings, and pertinent
negatives and positives are the gold standard for
good medical practice and are important to inves-
tigative agencies, should they become involved.
Photographic documentation is also helpful when
dealing with visible injuries.

"The family comes in often with their 4-month-
old. | thought the mother was just anxious, so |
just got a brief history and did a focused physical
examination.” Frequent ED visits are common in
children who are eventually diagnosed with physical
abuse. Thorough physical examination of all infants
presenting to the ED is critical to not miss injuries.

"The 10-week-old baby had a bruise to the abdo-
men. | obtained a skeletal survey, head CT, and
laboratory evaluation. They were all negative.
There was no need to call Child Protective Servic-
es for just a bruise.” The initial injury was concern-
ing for physical abuse, and therefore, reportable to
Child Protective Services and/or law enforcement.

“Last time | called Child Protective Services for

an infant with a subconjunctival hemorrhage they
did nothing about it, so I'm not going to call this
time.” Clinicians are mandated reporters and are re-
sponsible for reporting all injuries concerning for child
physical abuse to Child Protective Services and/or law
enforcement, regardless of previous responses.
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B Summary

Sentinel injuries are seemingly minor injuries that may
serve as a warning sign for child physical abuse. Inju-
ries accompanied by vague or implausible explana-
tions require a comprehensive laboratory and imag-
ing evaluation along with referral to Child Protective
Services and/or law enforcement. Failure to recognize
and appropriately address sentinel injuries can result
in missed opportunities for early intervention of child
physical abuse and potentially devastating outcomes.

B Time- and Cost-Effective Strategies

e When available, early consultation with a child
abuse pediatrician or child protection medical
team to guide management and potential trans-
fer to a children’s hospital can decrease repeated
laboratory and imaging studies and streamline
the care of an infant.

e Evaluation and identification of sentinel injuries
and appropriate intervention can prevent esca-
lating abuse and the costs associated with more
severe and fatal forms of child maltreatment.

B References

Evidence-based medicine requires a critical appraisal
of the literature based upon study methodology and
number of subjects. Not all references are equally
robust. The findings of a large, prospective, random-
ized, and blinded trial should carry more weight than
a case report.

To help the reader judge the strength of each
reference, pertinent information about the study will
be included in bold type following the reference,
where available. In addition, the most informative
references cited in this paper, as determined by
the authors, are noted by an asterisk (*) next to the
number of the reference.

1. Cairns C, Ashman JJ, Kang K. Emergency department visit
rates by selected characteristics: United States, 2022. NCHS
Data Brief. 2024(503):10.15620/cdc/159284. (CDC data brief)

Sheets LK, Leach ME, Koszewski IJ, et al. Sentinel injuries

in infants evaluated for child physical abuse. Pediatrics.
2013;131(4):701-707. (Retrospective case-control; 200 pa-
tients) DOI: 10.1542/peds.2012-2780

3. Kim HB, Noh H. Defining sentinel injuries of suspected child
abuse by age using International Classification of Diseases-10:
a Delphi study. Pediatr Emerg Care. 2023;39(12):918-922.
(Review)

4. Henry MK, Wood JN. What's in a name? Sentinel injuries in
abused infants. Pediatr Radiol. 2021;51(6):861-865. (Review)

5. Oral R, Yagmur F, Nashelsky M, et al. Fatal abusive head trauma
cases: consequence of medical staff missing milder forms of
physical abuse. Pediatr Emerg Care. 2008;24(12):816-821.
(Retrospective chart review; 38 cases)

2.

6. Jenny C, Hymel KP, Ritzen A, et al. Analysis of missed cases of
abusive head trauma. JAMA. 1999,281(7):621-626. (Retrospec-
tive chart review; 173 patients)

MAY 2026 ¢ www.ebmedicine.net

12

20.

21.

22.

23.

Harcombe H, Aldabe D, Davie G, et al. Concordance between
sentinel and subsequent injuries: a prospective study of injured
New Zealanders. Injury. 2019;50(2):301-307. (Prospective
outcomes of injury study; 2856 patients)

Letson MM, Cooper JN, Deans KJ, et al. Prior opportunities
to identify abuse in children with abusive head trauma. Child
Abuse Negl. 2016;60:36-45. (Multicenter secondary analysis;
232 patients)

Pierce MC, Magana JN, Kaczor K, et al. The prevalence of
bruising among infants in pediatric emergency departments.
Ann Emerg Med. 2016;67(1):1-8. (Multicenter prospective
observational; 2488 patients)

Sugar NF, Taylor JA, Feldman KW. Bruises in infants and
toddlers: those who don't cruise rarely bruise. Puget Sound
Pediatric Research Network. Arch Pediatr Adolesc Med.
1999;153(4):399-403. (Cross-sectional survey; 973 patients)
DOI: 10.1001/archpedi.153.4.399

Harper NS, Feldman KW, Sugar NF, et al. Additional injuries in
young infants with concern for abuse and apparently isolated
bruises. J Pediatr. 2014;165(2):383-388. (Prospective second-
ary analysis; 2890 patients)

Feldman KW, Tayama TM, Strickler LE, et al. A prospective
study of the causes of bruises in premobile infants. Pediatr
Emerg Care. 2020;36(2):e43-e49. (Multicenter prospective
descriptive study; 46 patients)

Pierce MC, Kaczor K, Lorenz DJ, et al. Validation of a clini-

cal decision rule to predict abuse in young children based on
bruising characteristics. JAMA Netw Open. 2021;4(4):e215832.
(Prospective cross-sectional; 21,123 patients)

Raut A, Pierce MC, Kaczor K, et al. Single bruise character-
istics associated with abusive vs accidental injury. Pediatrics.
2025:€2024067932. (Secondary analysis; 349 patients)
Wolford JE, Berger RP, Eichman AL, et al. Injuries suggestive of
physical abuse in young children with subconjunctival hemor-
rhages. Pediatr Emerg Care. 2022;38(2):e468-e471. (Case-
control; 2890 patients)

Parikh AO, Christian CW, Forbes BJ, et al. Prevalence and
causes of subconjunctival hemorrhage in children. Pediatr
Emerg Care. 2022;38(8):e1428-1432. (Retrospective cross-
sectional; 33,990 patients)

DeRidder CA, Berkowitz CD, Hicks RA, et al. Subconjunctival
hemorrhages in infants and children: a sign of nonaccidental
trauma. Pediatr Emerg Care. 2013;29(2):222-226. (Case series;
14 patients)

Koti AS, Brown ECB, Campbell KA. Subconjunctival hemor-
rhages are rare among infants with cough and gastrointestinal
conditions. Pediatr Emerg Care. 2025;41(2):127-130. (Prospec-
tive cross-sectional secondary analysis; 4717 patients)
Karademir Z, Semerci SY, Ozdemir FE, et al. Subconjunctival
hemorrhage in the newborn: experience of a tertiary care hos-
pital. North Clin Istanb. 2023;10(1):74-78. (Retrospective chart
review, observational; 172 patients)

Spiller LR. Orofacial manifestations of child maltreatment: a
review. Dent Traumatol. 2024;40 Suppl 2:10-17. (Review)

Starr M, Klein EJ, Sugar N. A perplexing case of child abuse:
oral injuries in abuse and physician reporting responsibilities.
Pediatr Emerg Care. 2015;31(8):581-583. (Case report; 1
patient)

Dorfman MV, Metz JB, Feldman KW, et al. Oral injuries and
occult harm in children evaluated for abuse. Arch Dis Child.
2018;103(8):747-752. (Retrospective secondary analysis of
prospective observational; 2890 child abuse consultations,
96 evaluated for oral injuries)

Maguire S, Moynihan S, Mann M, et al. A systematic review of
the features that indicate intentional scalds in children. Burns.
2008;34(8):1072-1081. (Systematic review; 26 studies)

© 2026 EB MEDICINE


https://doi.org/10.1001/archpedi.153.4.399
https://doi.org/10.1542/peds.2012-2780

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Hodgman El, Pastorek RA, Saeman MR, et al. The Parkland
Burn Center experience with 297 cases of child abuse from
1974 to 2010. Burns. 2016;42(5):1121-1127. (Prospective/ret-
rospective chart review; 297 patients)

Gasteratos K, McCarthy M, Chatziathanasiou D, et al. A sys-
tematic review of pediatric nonaccidental burns: protecting the
children through knowledge, vigilance, and prevention. Ann
Plast Surg. 2023;90(6):551-558. (Systematic review; 12 stud-
ies, 39,693 patients)

Pawlik MC, Kemp A, Maguire S, et al. Children with burns
referred for child abuse evaluation: burn characteristics and
co-existent injuries. Child Abuse Negl. 2016,55:52-61. (Retro-
spective secondary analysis; 2890 children, 215 with burn
injuries)

Ojo P, Palmer J, Garvey R, et al. Pattern of burns in child abuse.
The American Surgeon™. 2007,73(3):253-255. (Retrospective
chart review; 155 patients)

Daria S, Sugar NF, Feldman KW, et al. Into hot water head first:
distribution of intentional and unintentional immersion burns.
Pediatr Emerg Care. 2004;20(5):302-310. (Retrospective chart
review; 195 patients)

Hicks RA, Stolfi A. Skeletal surveys in children with burns caused
by child abuse. Pediatr Emerg Care. 2007;23(5):308-313. (Ret-
rospective chart review; 335 patients)

Hultman L, Doswell A, Puls HT, et al. Testing for bleeding disor-
ders in child abuse: AAP recommendation adherence and test-
ing results. Child Abuse Negl. 2025;163:107431. (Multicenter,
descriptive; 2491 patients)

Anderst JD, Carpenter SL, Abshire TC, et al. Evaluation for bleeding
disorders in suspected child abuse. Pediatrics. 2013;131(4):e1314-
e1322. (AAP clinical report) DOI: 10.1542/peds.2013-0195
Wang LY, Wu CY, Chang YH, et al. Health care utilization pattern
prior to maltreatment among children under five years of age in
Taiwan. Child Abuse Negl. 2019;98:104202. (Case-control; 382
patients)

Kuang X, Aratani V, Li G. Association between emergency de-
partment utilization and the risk of child maltreatment in young
children. Inj Epidemiol. 2018;5(1):46. (Nested case-control;
3772 patients)

Negriff S, DiGangi MJ, Sharp AL, et al. Medical visits from birth
to 6 months predict child maltreatment diagnoses up to age

5. Clin Pediatr (Phila). 2020;59(14):1258-1264. (Retrospective
chart review; 96,462 patients)

Talvik I, Alexander RC, Talvik T. Shaken baby syndrome and a
baby’s cry. Acta Paediatr. 2008;97(6):782-785. (Retrospective
chart review; 26 patients)

Rabbitt AL, Olson NL, Liegl MN, et al. Caregiver reports

of infant distress and injury in abused infants. J Pediatr.
2022;245:190-195. (Retrospective case-control; 314 patients)
Young A, Pierce MC, Kaczor K, et al. Are negative/unrealistic
parent descriptors of infant attributes associated with physi-
cal abuse? Child Abuse Negl. 2018;80:41-51. (Multicenter
prospective observational; 185 patients)

Teeuw AH, Hoytema van Konijnenburg EM, Sieswerda-Hoogen-
doorn T, et al. Parents’ opinion about a routine head-to-toe
examination of children as a screening instrument for child
abuse and neglect in children visiting the emergency depart-
ment. J Emerg Nurs. 2016;42(2):128-138. (Anonymous survey;
372 participants)

Ricci LR. Photographing the physically abused child. Principles
and practice. Am J Dis Child. 1991;145(3):275-281. (Review)
Blangis F, Allali S, Cohen JF, et al. Variations in guidelines for
diagnosis of child physical abuse in high-income countries: a
systematic review. JAMA Netw Open. 2021;4(11):e2129068.
(Systematic review; 20 guidelines)

Campbell KA, Olson LM, Keenan HT. Critical elements in the

MAY 2026 ¢ www.ebmedicine.net

13

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

medical evaluation of suspected child physical abuse. Pediat-
rics. 2015;136(1):35-43. (Expert panel)

Yaphockun K, Hatt D, Nienow S, et al. Standardization of the
child physical abuse evaluation in a pediatric emergency de-
partment. Hosp Pediatr. 2025;15(4):291-299. (Quality improve-
ment, chart review)

Peterson AC, Yealy DM, Heineman E, et al. Barriers to adoption
of a child-abuse clinical decision support system in emergency
departments. West J Emerg Med. 2024;25(6):1011-1019.
(Quality improvement)

Thackeray JD, Crichton KG, McPherson P, et al. Identification of
initial and subsequent injury in young infants: opportunities for
quality improvement in the evaluation of child abuse. Pediatr
Emerg Care. 2022;38(6):e1279-e1284. (Retrospective chart
review; 682 patients)

Eismann EA, Shapiro RA, Thackeray J, et al. Providers’ ability
to identify sentinel injuries concerning for physical abuse in
infants. Pediatr Emerg Care. 2021;37(5):e230-e235. (Survey;
565 providers)

Crumm CE, Brown ECB, Thomas-Smith S, et al. Evaluation of an
emergency department high-risk bruising screening protocol.
Pediatrics. 2021;147(4):e2020002444. (Retrospective observa-
tional study; 49,726 patients)

Eismann EA, Shapiro RA, Makoroff KL, et al. Identifying
predictors of physical abuse evaluation of injured infants:
opportunities to improve recognition. Pediatr Emerg Care.
2021;37(12):e1503-e1509. (Retrospective chart review; 378
patients)

Henry MK, Bennett CE, Wood JN, et al. Evaluation of the abdo-
men in the setting of suspected child abuse. Pediatr Radiol.
2021;51(6):1044-1050. (Review)

Lane WG, Dubowitz H, Langenberg P. Screening for occult
abdominal trauma in children with suspected physical abuse.
Pediatrics. 2009;124(6):1595-1602. (Retrospective chart re-
view; 244 patients)

Fortin K, Wood JN. Utility of screening urinalysis to detect
abdominal injuries in suspected victims of child physical abuse.
Child Abuse Negl. 2020;109:104714. (Retrospective chart
review; 237 patients)

Singh NV, Lichtsinn K, Ray M, Lawson KA et al. Urinalysis in
suspected child abuse evaluation in the emergency depart-
ment. Pediatr Emerg Care. 2024,40(7):547-550 (Retrospective
cohort; 613 patients)

Petska HW, Porada K, Nugent M, et al. Occult drug exposure
in young children evaluated for physical abuse: an opportunity
for intervention. Child Abuse Negl. 2019,88:412-419. (Cross-
sectional study; 453 patients)

Farst K, Bolden BB. Substance-exposed infants and children:
forensic approach. Clin Pediatr Emerg Med. 2012;13(3):221-
228. (Review)

Wood JN, Fakeye O, Mondestin V, et al. Development of hos-
pital-based guidelines for skeletal survey in young children with
bruises. Pediatrics. 2015;135(2):e312-e320. (Expert opinion)
Wood JN, Henry MK, Berger RP, et al. Use and utility of skeletal
surveys to evaluate for occult fractures in young injured chil-
dren. Acad Pediatr. 2019;19(4):428-437. (Retrospective chart
review; 1769 patients)

Expert Panel on Pediatric Imaging, Wootton-Gorges SL, Soares
BP, et al. ACR Appropriateness Criteria® suspected physical
abuse-child. J Am Coll Radiol. 2017;14(55):5338-5349. (Clinical
guideline)

Fingarson A, Fortin K. Yield of neuroimaging in infant physi-

cal abuse evaluations: do infant age and injury type matter? J
Emerg Med. 2019;57(2):195-202. (Retrospective observational
study; 170 infants)

Rubin DM, Christian CW, Bilaniuk LT, et al. Occult head injury

© 2026 EB MEDICINE


https://doi.org/10.1542/peds.2022-059276

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

in high-risk abused children. Pediatrics. 2003;111(6 Pt 1):1382-
1386. (Retrospective chart review; 65 patients)

Kemp AM, Rajaram S, Mann M, et al. What neuroimag-

ing should be performed in children in whom inflicted brain
injury (IB) is suspected? A systematic review. Clin Radiol.
2009;64(5):473-483. (Systematic review; 18 studies, 367
patients)

Ide K, Uematsu S, Tetsuhara K, et al. External validation of the
PECARN Head Trauma Prediction Rules in Japan. Acad Emerg
Med. 2017,24(3):308-314. (Retrospective cohort study; 2208
patients)

Geiderman JM, Marco CA. Mandatory and permissive report-
ing laws: obligations, challenges, moral dilemmas, and op-
portunities. J Am Coll Emerg Physicians Open. 2020;1(1):38-45.
(Review)

Flaherty EG, Sege RD, Griffith J, et al. From suspicion of physi-
cal child abuse to reporting: primary care clinician decision-
making. Pediatrics. 2008;122(3):611-619. (Prospective obser-
vational; 1683 patients)

Tiyyagura G, Gawel M, Koziel JR, et al. Barriers and facilitators
to detecting child abuse and neglect in general emergency
departments. Ann Emerg Med. 2015;66(5):447-454. (Qualita-
tive interview)

Lee D, Lee JH, Kwak YH, et al. The barriers to recognizing and
reporting child physical abuse by emergency physicians and
associated factors. Pediatr Emerg Care. 2024;40(9):674-680.
(Multicenter cross-sectional survey; 240 clinicians)

Kellogg ND, American Academy of Pediatrics Committee on
Child Abuse and Neglect. Evaluation of suspected child physi-
cal abuse. Pediatrics. 2007;119(6):1232-1241. (AAP clinical
report)

Peterson C, Florence C, Klevens J. The economic burden of
child maltreatment in the United States, 2015. Child Abuse
Negl. 2018,86:178-183. (CDC data brief)

Currie J, Widom CS. Long-term consequences of child abuse
and neglect on adult economic well-being. Child Maltreat.
2010;15(2):111-120. (Prospective cohort; 807 patients)
Thielen FW, Ten Have M, de Graaf R, et al. Long-term eco-
nomic consequences of child maltreatment: a population-based
study. Eur Child Adolesc Psychiatry. 2016,25(12):1297-1305.
(Observational population-based; 7076 patients)

Perrigo JL, Berkovits LD, Cederbaum JA, et al. Child abuse and
neglect re-report rates for young children with developmental
delays. Child Abuse Negl. 2018;83:1-9. (Representative and
longitudinal survey; 2683 patients)

Sullivan PM, Knutson JF. Maltreatment and disabilities: a
population-based epidemiological study. Child Abuse Negl.
2000;24(10):1257-1273. (Population-based epidemiologic
study; 50,278 patients)

Committee on Child Abuse and Neglect and Committee on
Children With Disabilities. Assessment of maltreatment of
children with disabilities. Pediatrics. 2001;108(2):508-512. (AAP
consensus statement)

Diyaolu M, Ye C, Huang Z, et al. Disparities in detection of
suspected child abuse. J Pediatr Surg. 2023;58(2):337-343.
(Population-based cohort study; 798,353 patients)

MAY 2026 ¢ www.ebmedicine.net

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.*

83.

84.

85.

Dakil SR, Cox M, Lin H, et al. Racial and ethnic disparities in
physical abuse reporting and child protective services inter-
ventions in the United States. J Natl Med Assoc. 2011;103(9-
10):926-931. (Retrospective bivariate analysis; 3,477,988
reports of child maltreatment)

Kim H, Wildeman C, Jonson-Reid M, et al. Lifetime prevalence
of investigating child maltreatment among US children. Am

J Public Health. 2017;107(2):274-280. (Population-based;
2,666,677 children with maltreatment reports evaluated)
Salimi-Jazi F, Liang NE, Huang Z, et al. Racial and ethnic dispari-
ties in child abuse identification and inpatient treatment. JAMA
Netw Open. 2024;7(12):e2451588. (Multicenter retrospective
cross-sectional; 634,309 patients)

Rebbe R, Sattler KM, Mienko JA. The association of race, eth-
nicity, and poverty with child maltreatment reporting. Pediat-
rics. 2022;150(2):e2021053346. (Retrospective cohort study
using secondary analysis; 3907 patients)

Putnam-Hornstein E, Prindle JJ, Rebbe R. Community dis-
advantage, family socioeconomic status, and racial/ethnic
differences in maltreatment reporting risk during infancy. Child
Abuse Negl. 2022;130(Pt 4):105446. (Population-based cohort
study; 1,227,485 patients)

Chan A, Feller MD, Dawson K, et al. Protocolized abuse screen-
ing to decrease provider bias and increase capture of potential
events. Inj Epidemiol. 2024;11(1):11. (Retrospective cohort
study; 851 patients)

Lane WG, Seltzer RR. How should clinicians and health care
organizations promote equity in child abuse and neglect suspi-
cion, evaluation, and reporting? AMA J Ethics. 2023;25(2):E133-
E140. (Policy analysis)

Raz M, Gupta-Kagan J, Asnes AG. Using child abuse specialists to
reduce unnecessary Child Protective Services reports and investi-
gations. JAMA Pediatr. 2023;177(12):1249-1250. (Observational)

Lane WG, Dubowitz H. Primary care pediatricians’ experience,
comfort and competence in the evaluation and management
of child maltreatment: do we need child abuse experts? Child
Abuse Negl. 2009;33(2):76-83. (Observational)

Kleinman PK, Nimkin K, Spevak MR, et al. Follow-up skeletal
surveys in suspected child abuse. AJR Am J Roentgenol.
1996,167(4):893-896. (Prospective diagnostic; 181 patients)
DOI: 10.2214/ajr.167.4.8819377

Bennett BL, Chua MS, Care M, et al. Retrospective review to
determine the utility of follow-up skeletal surveys in child abuse
evaluations when the initial skeletal survey is normal. BMC Res
Notes. 2011,4:354. (Retrospective review; 47 patients)

Powell-Doherty RD, Raynor NE, Goodenow DA, et al. Examin-
ing the role of follow-up skeletal surveys in non-accidental
trauma. Am J Surg. 2017;213(4):606-610. (Retrospective
cohort; 110 patients)

Harper NS, Eddleman S, Lindberg DM. The utility of follow-up
skeletal surveys in child abuse. Pediatrics. 2013;131(3):e672-
e678. (Prospective secondary analysis; 2049 patients, 796
completed follow-up skeletal survey)

© 2026 EB MEDICINE


https://doi.org/10.2214/ajr.167.4.8819377

B CME Questions
Current subscribers receive CME credit
absolutely free by completing the follow-

g ing test. Each issue includes 4 AMA PRA
Category 1 Credits™, 4 ACEP Category |
credits, 4 AAP Prescribed credits, and 4

AOA Category 2-B credits. Online testing is avail-

able for current and archived issues. To receive your

free CME credits for this issue, scan the QR code
below or visit www.ebmedicine.net/P0526

1. Using the TEN-4-FACESp clinical decision rule,
which bruise found incidentally on physical
examination is the most concerning for
suspected child physical abuse?

a. Asingle bruise on the shin of a 10-month-old
infant who is cruising around the gurney

b. A bruise on the fatty aspect of the cheek of a
3-month-old infant who is unable to roll

c. A bruise on the knee of a 14-month-old infant
who is just learning to walk

d. A bruise on the forehead of a toddler who is
running around the examination room

2. Which of the following statements regarding
subconjunctival hemorrhages in infants is
TRUE?

a. They are common benign findings in infants
aged <1 year.

b. They can be caused by coughing, crying, or
straining in infants.

c. They are rare in infants and may be sentinel
injuries.

d. They do not require further evaluation.

3. Which of the following histories is the most
concerning in a child presenting with an upper
labial frenulum tear?

a. A 2-year-old boy who tripped while running,
falling onto concrete

b. A 5-month-old who hit her mouth with a
bottle while trying to feed

c. A 10-month-old who pulled to stand and fell,
striking her face on a coffee table

d. A 10-day-old infant who presented with
bleeding following a frenotomy
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4. A 7-month-old boy presents with bilateral
lower extremity scald burns with a clear line of
demarcation. The mother states that the child
pulled a pot of hot water over his legs. The
patient is medically stable for discharge. What
is the next best step?

a. Discharge home with instructions to follow up
with the child’s pediatrician in 3 to 4 days.

b. Discharge home with instructions to follow up
with burn surgery in 2 to 3 days.

c. Obtain a skeletal survey and call Child
Protective Services only if there is an
identified fracture.

d. Initiate a full workup for child physical abuse
(laboratory studies, skeletal survey, and
head computed tomography [CT]), and call
in a Child Protective Services and/or law
enforcement report.

5. When documenting suspected child physical
abuse, which of the following would allow for
the best communication between the medical
and legal teams?

a. Describing the injury using objective
language and providing caregivers" history
using quotes

b. Using subjective descriptors for the physical
examination such as “appears abusive”

c. Avoiding the mention of any caregiver
history, to prevent bias

d. Summarizing the findings without many
details or a photograph of the injury

6. A 5-week-old infant presents for fussiness. On
examination, you identify 3 round bruises on
the right thigh. What imaging is indicated?

a. Right femur x-ray

b. Right pelvis, femur, tibia fibula, and foot x-ray
c. Skeletal survey

d. Skeletal survey and noncontrast head CT

7. You are seeing a 10-week-old boy with a
subconjunctival hemorrhage. Following a
complete laboratory and imaging workup,
there are no occult injuries found. What is the
best next step?

a. Discharge with instructions to follow up with
the child’s pediatrician in 2 to 3 days.

b. Discharge with instructions to return for a
repeat skeletal survey in 10 to 14 days.

c. Place a referral to Child Protective Services
and/or law enforcement to arrange a safe
discharge plan.

d. No further action is needed, since no injuries
were found on laboratory or imaging studies.
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8. A 3-year-old bed-bound, tracheostomy- and 9.
gastrostomy-dependent boy presents for
increased secretions. On examination, you find
bruising to the bilateral upper extremities.
What workup, if any, is required for suspected
child physical abuse?
a. No workup is required, since bruising is a
common finding in this patient population,
and therefore, not concerning for child
physical abuse.
b. No workup is required, since the child is
aged >2 years.
c.  Only laboratory workup is required. Imaging 10.
is not indicated, since the child is aged >2
years.
d. Laboratory workup and a skeletal survey are

required, since the child is developmentally
delayed and unlikely to have unexplained
bruising.

Which of the following is an effective strategy
to reduce racial and socioeconomic bias in the
medical evaluation of children with sentinel
injuries?

a. Rely on clinical intuition when deciding
whether to report.

b. Implement standardized, evidence-based
occult injury guidelines.

c. Limit reporting to only severe injuries.

d. Delegate the decision to report to another

member of the care team.

What is the recommended timeline for a
follow-up skeletal survey in infants evaluated
for abuse?

a.  Within 24 hours of the initial survey

b. 3to 5 days following the initial survey

c. 10 to 14 days following the initial survey

d. 21 to 30 days following the initial survey
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@+H= Clinical Pathway for Emergency Department

Management of Infants With Sentinel Injuries

Click or scan for interactive pathway J

Nonambulatory child presents to the
emergency department

4

Perform a full skin and intraoral
examination and obtain detailed history
from parent/caregiver

Sentinel injuries noted on

Proceed with medical workup < NO - . -
physical examination?

Perform workup for occult injury/all sentinel

injuries:

¢ Laboratory studies: AST, ALT, lipase, amylase,
and consider urine drug screen (Class II)

* Imaging studies: skeletal survey and noncontrast
head CT, when appropriate (Class Il)

If bruising is present, perform additional tests:

« Treat occult injuries as medically * Laboratory studies: CBC and coagulation  Report to Child Protective Services
indicated studies (Class Il) and/or law enforcement
¢ Report to Child Protective Services * Contact your hospital’'s medical
and/or law enforcement t child protection team or child abuse
¢ Contact your hospital’s medical pediatrician, if available
child protection team or child abuse ¢ Schedule follow-up appointment for
pediatrician; if not available, consider <-m— Occult injuries found? — NO >  repeat skeletal survey in 10-14 days
transfer to a children’s hospital (Class Il)
A A
Admit or transfer to children's Work with Child Protec.tive Services
hospital for admission to ensure a safe discharge
plan and close follow-up

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBC, complete blood cell count; CT, computed tomography.

Class of Evidence Definitions

Each action in the clinical pathways section of Pediatric Emergency Medicine Practice receives a score based on the following definitions.

Class | Class Il Class lll Indeterminate
* Always acceptable, safe o Safe, acceptable * May be acceptable e Continuing area of research
o Definitely useful © Probably useful ® Possibly useful ® No recommendations until further
e Proven in both efficacy and effectiveness X  Considered optional or alternative research
Level of Evidence: treatments
Level of Evidence: ® Generally higher levels of evidence Level of Evidence:
* One or more large prospective studies ¢ Nonrandomized or retrospective stud-  Level of Evidence: e Evidence not available
are present (with rare exceptions) ies: historic, cohort, or case control ® Generally lower or intermediate levels * Higher studies in progress
* High-quality meta-analyses studies of evidence ® Results inconsistent, contradictory
® Study results consistently positive and  ® Less robust randomized controlled trials ® Case series, animal studies, ® Results not compelling
compelling ® Results consistently positive consensus panels

¢ Occasionally positive results

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual
needs. Failure to comply with this pathway does not represent a breach of the standard of care.
Copyright © 2026 EB Medicine. www.ebmedicine.net. No part of this publication may be reproduced in any format without written consent of EB Medicine.
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Points

Nonambulatory infants have limited independent
mobility and lack the coordination to generate
sufficient force to cause most soft tissue injuries.
Sentinel injuries in nonambulatory infants should
prompt careful evaluation of the reported mecha-
nism of injury and the infant’s developmental
capabilities.

Caregivers' explanations for injuries should be
assessed for developmental plausibility, since
mechanisms that are inconsistent with an infant’s
developmental abilities should raise concern for
child physical abuse.

Children with developmental delays or disabili-
ties should be evaluated based on their devel-
opmental age rather than chronological age,
since injuries inconsistent with their abilities may
indicate potential child physical abuse.
Documentation of the caregivers’ history, includ-
ing timing, reported mechanism, and whether
the event was witnessed or inferred, is critical for
medical and legal evaluation.

Screening for social risk factors, including
intimate partner violence and illicit drug use or
manufacturing in the home, may provide im-
portant context of exposure in the evaluation of
suspected abuse.

Review of electronic medical records may expose
previous injuries or patterns concerning for child
physical abuse.

A complete physical examination of all infants
presenting to the emergency department is es-
sential for identifying sentinel injuries.

Even when injuries appear concerning, alterna-
tive explanations such as bleeding disorders,
dermatologic conditions, or cultural practices
should be considered.

The TEN-4-FACESp clinical decision rule can
help identify bruising patterns concerning for
abuse.’ (See Figure 1.)

Noncontrast head computed tomography should
be considered for infants presenting with sen-
tinel injuries, particularly those with facial or
intraoral injuries, since occult intracranial injuries
may be present.'!2257-59
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Pearls

o

Sentinel injuries may represent the earliest warn-
ing signs of child physical abuse. These injuries
can precede more severe forms of abuse, and
recognition may provide a critical opportunity
for clinicians, Child Protective Services, and/or
law enforcement to intervene before escalation.
Injuries in nonambulatory infants should raise
concern for potential abuse. Bruising, subcon-
junctival hemorrhages, oral injuries, and burns
are uncommon in nonambulatory infants and
should prompt careful history, physical exami-
nation, and further evaluation when indicated.
Occult injuries are frequently identified in
infants undergoing evaluation for a sentinel
injury. Fractures, intracranial hemorrhage, or
intra-abdominal trauma may be present despite
minimal external findings. Appropriate imag-
ing and laboratory evaluation are essential to
detect these injuries.***° (See Table 1.)

Uniform protocols should guide reporting of sus-
pected child physical abuse, as race and socio-
economic factors can influence overreporting or
underreporting.’®7?

Early involvement of child abuse pediatricians,
medical child protection teams, or social workers
can facilitate efficient evaluation, documentation,
and coordination with Child Protective Services
and/or law enforcement.8%8

Discharge planning should include coordination
with Child Protective Services and/or law enforce-
ment, as well as communication with outpatient
clinicians to ensure appropriate follow-up care.
When the initial evaluation for occult injury is
negative but concern regarding the sentinel injury
remains, close follow-up and reassessment are
important, since some injuries or patterns of abuse
may evolve over time.

Repeat skeletal surveys obtained 10 to 14 days
after the initial study can reveal fractures that were
initially not visible.82-85
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