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IMPORTANCE Physical abuse is a common but preventable cause of long-term childhood
morbidity and mortality. Despite the strong association between abuse in an index child and
abuse in contact children, there is no guidance outlining how to screen the latter, significantly
more vulnerable group, for abusive injuries. Consequently, the radiological assessment of
contact children is often omitted, or variably performed, allowing occult injuries to go
undetected and increasing the risk of further abuse.

OBJECTIVE To report an evidence-based and consensus-derived set of best practices for the
radiological screening of contact children in the context of suspected child physical abuse.

EVIDENCE REVIEW This consensus statement is supported by a systematic review of the
literature and the clinical opinion of an internationally recognized group of 26 experts. The
modified Delphi consensus process comprised 3 meetings of the International Consensus
Group on Contact Screening in Suspected Child Physical Abuse held between February and
June 2021.

FINDINGS Contacts are defined as the asymptomatic siblings, cohabiting children, or children
under the same care as an index child with suspected child physical abuse. All contact
children should undergo a thorough physical examination and a history elicited prior to
imaging. Contact children younger than 12 months should have neuroimaging, the preferred
modality for which is magnetic resonance imaging, and skeletal survey. Contact children aged
12 to 24 months should undergo skeletal survey. No routine imaging is indicated in
asymptomatic children older than 24 months. Follow-up skeletal survey with limited views
should be performed if abnormal or equivocal at presentation. Contacts with positive findings
should be investigated as an index child.

CONCLUSIONS AND RELEVANCE This Special Communication reports consensus
recommendations for the radiological screening of contact children in the context of
suspected child physical abuse, establishing a recognized baseline for the stringent evaluation
of these at-risk children and providing clinicians with a more resilient platform from which to
advocate for them.
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P hysical abuse, defined as the neglectful, intentional, or reck-
less use of force against a child that causes or has the poten-
tial to cause physical injury, is a significant yet preventable

cause of long-term childhood morbidity and mortality (prevalence, 4%
to 20%).1-8 As evidenced in perpetrator confessions, early detection
of child physical abuse is protective due to its escalating nature.9-11

However, this is difficult to achieve given the significant number of
abusive injuries that remain occult despite physical examination.12

Even in children with examination findings, severe abusive injuries,
including abusive head trauma (AHT), may remain occult.13,14 There-
fore, comprehensive evaluation of the contacts of children who
experience abuse should be undertaken regardless of the form of
abuse, particularly since the same type of abuse tends to recur be-
tween siblings.

The Need for Consensus
Radiological screening of high-risk populations can increase the de-
tection of occult injuries and initiate appropriate intervention.15 The
best characterized of these high-risk groups are the contacts—ie, the
siblings, cohabiting children, and children under the same care—of
an index child presenting with suspected or confirmed physical
abuse. Numerous observational studies report an increased preva-
lence of physical abuse in the contacts of children who experience
abuse, with abuse directed toward all children rather than solely
toward the index child in up to 37% of cases.15-20 Multiple-birth sib-
lings are at greatest risk of concomitant abuse and are at particu-
larly high risk of positive findings on radiological screening for
occult injury.17,18,20

Despite the strong association between physical abuse in an in-
dex child and in contact children, there is a lack of guidance and con-
sensus on the radiological evaluation of contact children.14,17,21 In the
absence of this guidance, rates of clinical and radiological screen-
ing are highly variable, and published surveys of child abuse pedia-
tricians report disparate and/or incomplete assessment of contact
children in up to 40% of cases.15,22,23 Even in centers that accept
contact screening as a standard of care, screening is not completed
in a significant proportion of children (approximately 24%), often
due to resistance by frontline medical professionals.17 This worry-
ing clinical heterogeneity risks unstructured decision-making, missed
diagnoses, and the perpetuation of physical abuse.21

The World Health Organization has identified the need for clear,
accessible guidelines for the early detection of physical abuse as piv-
otal to the prevention of child maltreatment.6 With this goal in sight,
our group proposed a guideline for sibling screening in the context
of suspected AHT.24 We now build on this work via an established
consensus group and, based on a review of the literature and our
collective clinical experience, outline a standardized international
consensus protocol for the radiological screening of contact chil-
dren in the context of suspected physical abuse.

Current Guidelines
The American College of Radiology Appropriateness Criteria for sus-
pected child physical abuse notes that “pediatric contacts of abused
children may also need to be screened by skeletal survey”25 but
offers no guidance on which contacts would benefit most from
screening or on how and when screening should be performed.
Similarly, a recent consensus statement on AHT, endorsed by
numerous international societies, makes no mention of contact

children.26 Guidelines from the Royal College of Radiologists and
Royal College of Paediatrics and Child Health (later adopted by the
European Society of Paediatric Radiology27) are more comprehen-
sive, recommending that “any multiple birth sibling(s) of an index
case less than two years of age should have the same recom-
mended imaging as the index case [and that] age-appropriate
imaging should be considered in all siblings and children less than
two years old living in the same household or in the household of
the alleged or suspected perpetrator(s) on a case-by-case basis.”28

This, therefore, does not consider children aged 2 to 5 years and
remains vague with regards to which imaging modalities should be
used for screening. Given this variation, there is a strong mandate
for standardization.

Methods
Literature Review
PubMed was systematically searched for articles reporting (1) ra-
diological protocols for the investigation of suspected child physi-
cal abuse and (2) radiological findings in the contacts of index chil-
dren with suspected physical abuse. Search methodology is reported
in the eMethods in the Supplement. Literature review confirmed a
lack of guidance on the radiological screening of contact children and
informed the construction of each consensus statement.

Consensus Process
This consensus statement is derived from 3 meetings of the Interna-
tionalConsensusGrouponContactScreeninginSuspectedChildPhysi-
cal Abuse, a panel of 26 experts invited to participate in this modified
Delphi consensus process.29 Participating board-certified (or equiva-
lent) experts included 9 child abuse pediatricians, 9 pediatric radiolo-
gists, 7 pediatric neuroradiologists, and 1 emergency medicine physi-
cian with a minimum postqualification experience of 10 years in the
management of children with suspected physical abuse. Delphi pan-
elists are listed in the eAppendix in the Supplement.

Meetings were held on February 26, March 5, and June 11, 2021.
Preceding each meeting, experts voted electronically on a series of
consensus statements. The first round of consensus statements was
informed by literature review and a survey of the Delphi panel aim-
ing to (1) gauge the clinical need for consensus and (2) define areas
of greatest discrepancy and uncertainty. All Delphi participants re-
viewed identical literature, as defined above. During meetings, the
panel discussed consensus statements and agreed on new or modi-
fied recommendations for the radiological screening of contact chil-
dren. Consensus statements were subsequently accepted or re-
vised and the process iterated until consensus achieved. Results from
Delphi rounds are available in eResults 1 in the Supplement. Follow-
ing Delphi rounds, the consensus document was internally reviewed
and endorsed by all panel members prior to external review by 8 in-
ternationally recognized child abuse pediatricians (eAppendix in the
Supplement). The outcome of external consultation on each consen-
sus statement is available in eResults 2 in the Supplement. Consulta-
tion recommendations and the revised consensus statement were
reviewed, discussed, and endorsed by all authors.

Consensus was defined as 80% or more agreement. Unless oth-
erwise stated, we report recommendations exceeding this level of
consensus.
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Consensus Recommendations

This consensus statement should be applied for the radiological
screening of asymptomatic contact children younger than 5 years
secondary to the presentation of an index child with suspected physi-
cal abuse. Index children are defined as children presenting with signs
and/or symptoms of suspected physical abuse, most of whom are
younger than 2 years.28 Irrespective of findings in the index case,
once the threshold for investigation is reached, all contact children
should be screened as outlined. Contacts are defined as the asymp-
tomatic siblings, cohabiting children, or children under the same care
as an index child with suspected physical abuse. Screening applies
only to asymptomatic contacts; contacts with signs and/or symp-
toms of physical abuse should be investigated as an index case.
Hence, in the first instance, all contact children should undergo
thorough physical examination, with careful attention paid to the
skin, ears, oropharynx, genitalia, and growth parameters to con-
firm the absence of physical signs indicative of abuse.30-32 A clini-
cal history should also be elicited using age-appropriate tech-
niques tailored to the child’s speech and cognitive abilities.30

Despite being more common in children younger than 2
years, physical abuse is a dynamic entity, with different patterns
of injury at different ages reflecting the unique physical vulner-
abilities of the developing child.17,33,34 In consequence, we recom-
mend an age-stratified and, by virtue, a risk-stratified approach to
screening contact children for physical abuse, with younger chil-
dren undergoing more intensive investigation, as summarized in
the Figure.

Standardized Screening Skeletal Survey
Radiographic skeletal survey is the optimal modality for investigat-
ing potential fractures in children.35 At ascertainment, a full skel-
etal survey should be performed for all contact children younger
than 2 years, as established in the protocol in Table 1.28,35 Radio-
graphs should be coned to the area of interest and specific views
acquired.25,28 Inclusion of coned views of the joints may be depen-

dent on national guidance.25 Suspected fractures equivocal on the
initial skeletal survey should be further evaluated with additional pro-
jections, follow-up skeletal survey, and/or computed tomography
(CT).21,25,28,36 A multicenter observational cross-sectional study re-
ports the yield of skeletal survey for abusive injuries in contact chil-
dren younger than 2 years as 9.4% to 11.9%, with twin contact chil-
dren significantly more likely than nontwin contact children to have
a fracture identified on skeletal survey.15,17

We do not recommend routine screening skeletal survey in con-
tact children aged 24 to 36 months despite similar rates of fracture
identification on skeletal survey in children aged 12 to 24 months
(12.0%) and 24 to 36 months (10.3%) in a multicenter observa-
tional study of 2609 index children younger than 60 months evalu-
ated for suspected physical abuse, with comparable yields repli-
cated in other, smaller studies.37-41 This is because of the rapid
development of a child’s verbal abilities during this time and, with
this, the increasing ability of the child to self-report trauma, pain, and
other symptoms indicative of abusive fractures.42 This ability to self-
report, in combination with the need to minimize radiation expo-
sure in young children, as per the as low as reasonably achievable
(ALARA) principle, mitigates the need for ipso facto radiological
screening in favor of clinical screening.43 However, the physician
should have a lower threshold to perform a skeletal survey in con-
tact children up to age 36 months based on the developmental stage
of the contact child and the injuries sustained by the index child. Con-
tact children aged 3 to 5 years should not undergo skeletal survey
given the significantly lower likelihood of detecting occult frac-
tures, unless in exceptional circumstances—namely, if children are
unable to self-report injuries, as may be the case with certain neu-
rodisabilities or neurodevelopmental disorders, or if children have
medical conditions that predispose to fractures.44

Neuroimaging of the Contact Child
When imaging an asymptomatic contact child, the physician must
balance the protective benefits of detecting occult head injury with
the risks of radiation and sedation. We recommend neuraxial mag-
netic resonance imaging (MRI) at 1.5T or 3.0T over CT as the pre-

Figure. Consensus Guideline for the Screening of Contacts of Index Children With Suspected Child Physical Abuse

Index child 
with suspected 
physical abuse

Identify all 
contact 
children

Physical 
examination 
and history 
of contact
children

No findings
indicative
of abuse

Findings 
indicative
of abuse

Screen as a 
contact child

Investigate as 
per national 
guidelines for 
an index case

Age <1 y

Age 1-2 y

Age 2-5 y

Full skeletal survey
Limited-view skeletal survey at 
11-14 d if skeletal survey findings 
abnormal or equivocal at presentation

Brain MRI. Add spine
MRI if brain MRI
findings abnormala

Full skeletal survey

Limited-view skeletal survey at 
11-14 d if skeletal survey findings 
abnormal or equivocal at presentation

Neuroimaging within 3 mo if neuro-
imaging abnormal at presentation

No radiological screening

At follow-upAt presentation

Positive findings on radiological screening

a Head computed tomography may be performed if magnetic resonance imaging (MRI) is unavailable.
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ferred screening modality given the absence of ionizing radiation and
greater soft tissue resolution.45-47

Although CT is the optimal modality for skull fracture detec-
tion, MRI is the most sensitive modality for identification of the low-
volume extra-axial (subdural) hemorrhages, parenchymal injuries,
cerebral edema, and spinal ligamentous injuries commonly seen in
AHT.26,48,49 Several studies have described children with occult AHT
and normal findings on head CT but abnormal findings on brain
MRI.50,51 In the study by Boehnke et al51 of 714 neurologically intact
index children younger than 2 years investigated for suspected physi-
cal abuse, 100 underwent both CT and MRI, of whom 5 (5%) had
imaging findings suggestive of AHT detectable on MRI but unde-
tectable on CT. Advanced sequences, such as diffusion-weighted
imaging and susceptibility-weighted imaging, further increase the
sensitivity for diffuse axonal injury, cerebral microhemorrhage, and
retinal hemorrhage.48,52,53 Given the existence of conditions that
may mimic AHT and the significant medicolegal implications of a
diagnosis, MRI also helps exclude some differential diagnoses.54

Fast MRI, defined as the acquisition of motion-tolerant se-
quences in a nonsedated child, has been proposed as an alterna-
tive to CT for the screening of clinically stable infants with trau-
matic brain injury.47 Although sensitive for intracranial hemorrhage
and soft tissue injuries, the limited sequences by protocol—in par-
ticular, the omission of spinal sequences—renders it less sensitive
than both noncontrast CT and standard MRI when imaging an asymp-
tomatic contact child with occult AHT.55 In, to our knowledge, the
only study reporting the diagnostic accuracy of fast MRI compared
with standard MRI, Kralik et al55 retrospectively evaluated 24 chil-
dren with suspected AHT, reporting a decreased interobserver re-
liability for fast MRI compared with standard MRI as well as a lower
sensitivity (50%) and negative predictive value (31%) of fast MRI
compared with standard MRI for findings indicative of intracranial
trauma. Thus, the increased sensitivity of standard MRI justifies the
potential need for sedation in some children.56 The yield of screen-
ing neuroimaging is unknown given the overly restrictive threshold
criteria at which neuroimaging is performed in current studies, pre-
cluding extrapolation and estimation of the true incidence of AHT
in contact children.15,17

Standardized Screening Craniospinal MRI Protocol
Contact children younger than 1 year should undergo brain MRI, un-
less in exceptional circumstances. Imaging of the whole spine should
be performed in the same session if brain imaging findings are ab-
normal, given the forensically valuable information provided by spi-
nal MRI, including suggestion of potential injury mechanisms, fur-
ther evidence of trauma in the setting of nonspecific intracranial
findings, and identification of additional injuries inconsistent with
the presenting history, particularly given the high sensitivity of spi-
nal injuries for an abusive rather than accidental etiology.49,50,57-60

MRI of the whole spine is recommended, as isolated thoracolum-
bar injuries are commonly seen in children with AHT.60 Spinal MRI
is not recommended in contact children with normal brain imaging
findings because spinal injuries, in particular, ligamentous injuries
and spinal subdural hemorrhage, very rarely present without brain
findings, alter clinical management, or persist beyond the acute
phase (rendering yield low in an asymptomatic population).49,60 Con-
tact children older than 1 year should not undergo neuroimaging for
screening purposes, unless in exceptional circumstances.

The standardized brain and whole-spine MRI protocol for con-
tact screening is presented in Table 2.49 A combination of simple and
advanced sequences safely maximizes the yield of the study while
minimizing study duration and ensuring the protocol is achievable
in most children younger than 1 year without the need for sedation.61

The inclusion of specific sequences may be dependent on national
guidance. Inclusion of a T2-weighted fluid-attenuated inversion re-
covery (FLAIR) sequence is optional, having reached 68.75% agree-
ment in the final Delphi round. The rationale for this is 2-fold: (1) there
are no data on the relative yield of T2 FLAIR for the detection of sub-
dural hemorrhage in MRI studies that, by protocol, include T1-
weighted and T2-weighted sequences despite anecdotal evidence
suggesting high sensitivity for small subdural hemorrhage and pa-
renchymal injuries and (2) the relatively long acquisition time of T2
FLAIR increases scan time and the potential need for sedation.48,62-64

Imaging Guideline Adaptations and Further Considerations
The challenges of imaging contact children vary depending on
(1) management of the index child and (2) resource availability, given
the expense of additional imaging and the cost and risk of seda-
tion, if required. The principal adaptation to this consensus state-
ment is for clinical settings without routine access to MRI, in which
we recommend contact children undergo a CT scan of the head with
3-dimensional reconstructions in an identical, age-appropriate man-
ner to MRI. CT may also be performed in adjunct to MRI if concerns
persist surrounding the presence of an isolated skull fracture, which
may raise the suspicion for abuse or an anatomical variant, either of
which may alter management.65,66

Although contact children should be imaged as soon as pos-
sible, it is acceptable to delay imaging for up to 7 days following pre-
sentation of the index child. This may be unavoidable if the index
child presents out of hours, at which time access to MRI is delayed
for the contact child. If imaging is delayed, contact children should

Table 1. Recommended Skeletal Survey for the Assessment
of Contacts of Children With Suspected Child Physical Abuse

Region Views Comments
Axial skeleton

Skulla AP; lateral None

Spinea Lateral For children <1 y, it may be possible to
obtain 1 radiograph; for larger children
and for children >1 y, 2 separate views
may be required of (1) the cervicothoracic
spine and (2) the lumbosacral spine

Thorax AP; right oblique view of
the ribs; left oblique
view of the ribs

AP to include the clavicles; oblique to
include all ribs (1-12) and both sides
(right and left)

Pelvisa AP To include the midlumbar spine

Appendicular skeleton

Limbs

Upper AP humeri; AP forearms;
PA hands; coned lateral
elbows; coned lateral
wrists; coned PA wrists

Bilateral

Lower AP femora; AP lower
legs; DP feet; coned AP
knees; coned lateral
knees; coned AP ankles;
coned lateral ankles

Bilateral

Abbreviations: AP, anteroposterior; DP, dorsoplantar; PA, posteroanterior.
a Radiographs should be omitted from the follow-up skeletal survey.

Consensus Statement on Radiological Screening of Children With Suspected Physical Abuse Special Communication Clinical Review & Education

jamapediatrics.com (Reprinted) JAMA Pediatrics May 2023 Volume 177, Number 5 529

© 2023 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by UFMG user on 07/16/2024

http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2022.6184


be kept in a place of safety to remove doubt as to the chronicity of
potential findings.

A final caveat is that imaging may be indicated outside of the
age ranges recommended in this consensus statement in the sole
instance that evidence is produced during an investigation that raises
the possibility of prior traumatic injury to the head or skeleton in a
now asymptomatic, older contact child.

Standardized Screening CT Head Protocol
If performed as the primary screening modality, we recommend con-
tact children undergo a low-dose noncontrast CT head (slice thick-
ness of 1 mm or less), from the vertex to the skull base. Multiplanar
3-dimensional reconstructions in bone and soft kernel should be per-
formed to increase the diagnostic accuracy of skull fractures and in-
tracranial hemorrhage.67,68 Given the greater sensitivity and speci-
ficity of 3-dimensional–reconstructed CT head for skull fractures, skull
radiographs should be omitted from the skeletal survey if a head CT
is performed as the primary neuroimaging modality.69

Spinal CT is not recommended as it is less sensitive than MRI,
particularly for the identification of occipitocervical ligamentous
injuries.57,58 If findings from a screening head CT are positive, spi-
nal MRI should be considered for completeness.

Follow-up Imaging
Follow-up skeletal surveys are not mandatory for contact screen-
ing, as asymptomatic children are likely to have experienced
historic abuse with older, occult fractures identified on the first skel-
etal survey.17 Thus, we recommend that a follow-up skeletal survey
with limited views is considered on a case-by-case basis for contact
children younger than 2 years and is performed routinely if the first
skeletal survey is abnormal or equivocal. Although the yield of fol-
low-up skeletal survey is unknown in both index and contact chil-
dren, it increases diagnostic sensitivity and specificity, aids identi-
fication of previously radiographically occult fractures, and assists
injury dating.25,28,70 If indicated, follow-up skeletal survey should
be performed within 11 to 14 days and no later than 28 days after the

first skeletal survey. The specificity of this time frame is 2-fold: (1) the
earliest calcified periosteal reaction seen at neonatal fracture sites
is at 7 days and (2) some fractures, in particular thin bucket-handle
metaphyseal fractures, may heal completely after 14 to 21 days.71,72

Limited views suffice for follow-up skeletal survey, as they confer a
lower radiation dose and have no significant difference in fracture
detection.36,73 If neuroimaging yields positive findings in a contact
child, follow-up neuroimaging should be performed within 3 months
as per national guidelines for the management of index children with
suspected AHT.64

Future Work
Our framework offers the vital first steps toward a standardized, in-
ternationally adopted, evidence-based guideline for the screening
of these at-risk children. The main limitation of our work is the lack
of literature reporting the yield of neuroimaging and follow-up skel-
etal surveys in contact children. This is, in part, due to inadequate
implementation of contact screening but also due to the inherent
difficulties of studying child physical abuse, with the vast majority
of evidence derived from retrospective observational studies and
with no comparative multinational prospective studies.2,74

Following adoption by our group, this consensus statement will
provide the recognized baseline for a planned prospective multina-
tional, multicenter study on the prevalence and distribution of abu-
sive injuries in contact children. The additional insights provided will
permit evidence-based adjustments to this guideline and will sig-
nificantly further our epidemiological knowledge of how physical
abuse affects children around the world.

Conclusions
Radiological screening plays a central role in the multidisciplinary
identification of suspected and occult abusive injuries. It is our hope
that this international consensus statement will provoke a shift in
clinical practice such that the routine screening of contact children

Table 2. Recommended Magnetic Resonance Imaging Sequences and Parameters for the Assessment
of Contacts of Children With Suspected Child Physical Abuse

Sequence

Slice
thickness,
mm

Gap,
%

In-plane
resolution, mm Plane

Scan time,
min:s

Brain: mandatory

1. 3-D T1-weighted fast-field echo
or turbo-field echo

1.0-1.2 0 1.0 × 1.0 × 1.0
isotropic voxel
resolution

Axial acquisition;
coronal and sagittal
reformats

4:30

2. T2-weighted 2-D spin echo,
turbo-spin echo, or fast-spin echo

≤4.0 0 ≤1.0 × 1.0 Axial 3:05

3. SWI ≤2.0 0 NA Axial 3:48

4. DWI (b = 0 and b = 1000) with
ADC 2-D echo-planar imaging

≤4.0 0 2.0 × 2.0 Axial 2:48

Brain: optional

5. T2-weighted FLAIR 2-D
turbo-spin echo or fast-spin echo

≤4.0 0 ≤1.0 × 1.0 Coronal 4:02

Whole spine

1. T2-weighted STIR, fat saturated,
or Dixon

≤3.0 0 Minimum matrix
frequency of 256
voxels

Sagittal 3:40

2. T1-weighted 2-D turbo-spin echo
or fast-field echo

≤3.0 0 Minimum matrix
frequency of 256
voxels

Sagittal 2:11

Abbreviations: 2-D, 2-dimensional;
3-D, 3-dimensional; ADC, apparent
diffusion coefficient;
DWI, diffusion-weighted imaging;
FLAIR, fluid-attenuated inversion
recovery; NA, not applicable;
STIR, short tau inversion recovery;
SWI, susceptibility-weighted imaging.
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is incorporated as a standard of care reflective of society’s obliga-
tion to the young and vulnerable, providing clinicians with a more

resilient platform from which to advocate not only for the index child
but for all at-risk children.
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