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Abstract

Abusive head trauma (AHT) is the leading cause of death from child abuse in children under the age of 5 years.
It is well documented that the contacts of children presenting with suspected AHT are at an increased risk of
abuse when compared to the general infant population. Despite this association, there is a paucity of literature
stratifying this risk and translating it to the clinic such that this high-risk group is stringently screened for
abusive injuries. In this light, the authors propose a standardised screening method for all contact children of the

index case and call for further consensus on the subject.



Introduction

Abusive head trauma (AHT) as a term represents a constellation of craniospinal injuries precipitated by a
forceful insult to the head, whether by shaking, impaction, or a combination of these. It is a disturbingly
common entity (prevalence 20-30/100,000 children) and the predominant cause of morbidity and mortality in
children under 2 years of age with traumatic brain injury [1]. As such, it weighs a heavy personal and financial

burden on society.

Siblings of abused children under 2 years of age, in particular those of multiple birth, are themselves at an
increased risk of abuse in comparison to the general population. Despite this recognised association, there is a
paucity of literature outlining the degree to which these children are at risk and how they should be assessed by
the physician [2]. Campbell et al. report a survey of 93 respondent child abuse physicians in the United States,
of whom 40% reported routine conflict surrounding the assessment of contact children [3]. This lack of
unanimity, in addition to the poor outcomes associated with missed cases of AHT, furthers the need for the
stringent evaluation of these children [4]. In this light, the authors propose a guideline for the assessment of the

siblings of children with suspected AHT and call for further consensus on the subject.

Siblings and Risk: What is The Evidence?

Several observational studies note the increased prevalence of AHT and wider domestic physical abuse in the
siblings of abused children. Hamilton-Giachritsis and Browne studied 795 siblings of 400 index cases of abused
children and identified that, in 37%, abuse was not focused but directed towards all children whilst, in 20%,
abuse was specifically directed towards one or more children. Importantly, no paternal or infantile risk factors
were characterised that distinguished perpetrators who abused all children from perpetrators who abused
specific children [5]. A better understanding of these influencing factors and the motives of the perpetrator may

permit further risk stratification and improve the identification of high-risk siblings.

Recognised risk factors for abuse related to the child include age, multiple birth siblings, and chronic disease.
Lindberg et al. conducted a study of 134 contacts of abused children who underwent skeletal survey and found

at least 1 abusive fracture in 16 (11.9%) of these contact cases. None of these fractures were evident on external



clinical examination and so these data support the use of skeletal survey in all potentially abused children under
the age of 1 year independent of clinical findings. Importantly, twins of abused children were more likely to be

abused than non-twin siblings; odds ratio 20.1, 95% confidence interval 5.8-69.9 [6]. This notion of twins being
at a relatively increased risk of abuse is furthered in the wider literature [7, 8]. Children with chronic disease are

additionally predisposed to abuse and so particular care should be taken in screening these individuals [9, 10].

Parental vulnerabilities — notably mental health disorders, intellectual disability, substance abuse, and financial
difficulties — have also been documented as risk factors for abuse of both the index case and other children being

cared for in the same environment [11, 12].

Current and Proposed Imaging Guidelines

Despite the well described increased risk of abusive injuries in contacts of abused children, the screening of
these contacts is relatively infrequent and is not risk appropriate. Indeed, a study of 1918 contacts identified
abusive injuries in 9.4% and found that one or more recommended imaging modalities were omitted in greater

than 20% of cases [8].

The United Kingdom’s Royal College of Radiology (RCR) offers the most comprehensive guidance for the
assessment of contact cases, recommending that all multiple birth siblings under the age of 2 years should have
the same indicated imaging as the index case and that age-appropriate imaging should be considered on a case-
by-case basis for all siblings and children under the age of 2 years who are cared for by the suspected
perpetrator, whether in the same household or elsewhere [13]. The RCR also advise that, if these guidelines are
not followed, senior clinicians should document reasons for this in the patient’s medical record. The Royal
College for Paediatrics and Child Health (RCPCH) echoes this guidance and recommends imaging siblings
under the age of 2 years who have external evidence of physical abuse and to consider imaging siblings if there

is any suspicion of abuse for other reasons [14].

Though otherwise comprehensive, the American College of Radiology’s Appropriateness Criteria for Suspected
Physical Abuse of The Child lacks consideration of the siblings of children presenting with suspected AHT [15].

Other guidelines and statements similarly lack recommendations for children other than the index case [16—18].



The assessment guideline proposed by the authors is presented in Figure 1.

In addition to a comprehensive clinical examination of all siblings as per the child protection protocol, we
propose a skeletal survey for all contacts under the age of 2 years. Children over the age of 2 years with
evidence or suspicion of trauma should have targeted imaging as indicated by their clinical findings. Skeletal
survey is not indicated in this age group due to its relatively low yield detection of undiagnosed fractures in light
of the considerable dose of additional radiation [19, 20]. The authors do, however, note that full skeletal survey
may be of benefit in select children over 2 years of age, for example children with communication difficulties
unable to give an accurate history. The potency of skeletal surveys for detecting abusive fractures is well proven
in the literature. A retrospective study of 2036 children under the age of 60 months with skeletal surveys
performed to evaluate for suspected abuse identified fractures in 18% of children [20]. A similar study of 703
skeletal surveys of suspected child abuse victims identified fractures in 10.8% of children, with those under 6
months of age with suspected AHT having the highest rates of positive skeletal surveys [21]. These data
corroborate the use of skeletal survey in the detection of acute and healing fractures in children. If the child is to
have a CT head (see below), then skull radiographs may be omitted from the skeletal survey though this an
emerging view and future studies on this area are warranted [22]. Follow-up skeletal survey is a similarly
powerful though not invariably used tool. In a study of 1470 children, Singh et al. found that only 169
underwent a follow-up skeletal survey but that, when performed, previously unrecognised abusive fractures

were detected in 14% of cases [23].

We additionally recommend a computed tomography (CT) scan and magnetic resonance imaging (MRI) of the
brain and whole spine, as per the AHT protocol, in all contacts where there is evidence or suspicion of trauma
including neurological symptomatology. Contrastingly, even in the absence of neurological signs or symptoms,
children under the age of 1 year in whom abuse is suspected should have a CT scan of the head and a
subsequent MRI if the CT raises concerns. The use of neuraxial MRI in children with likely abuse is advised as
it is the most sensitive modality for the detection of extra-axial (subdural) collections, parenchymal injuries,
cerebral oedema, and the evolving neuroimaging features of acute or preceding AHT [24]. CT scans of the head
are not as specific but they are a faster and less resource intensive modality which permits unrivalled assessment

of the calvarium for potential skull fractures [25, 26]. Due to this, they are best suited to a screening role.



Children over the age of 2 years with no evidence or suspicion of trauma require no skeletal survey or

neuroimaging.

Ongoing Challenges

The challenges of imaging siblings will vary across institutions depending on how they currently manage the
index child with suspected abuse. This is a particular challenge in the setting of a patient presenting after routine
working hours, when the resources of child abuse paediatricians, sedation providers, or radiological expertise

may not be readily available. Points of contention include:

1. In the scenario of a patient presenting after routine working hours, who is admitted for further workup
(including advanced imaging on the next working day), what should be the management and workup of
appropriately aged siblings?

2. If the skeletal survey and/or CT head is performed to exclude abuse at presentation in the emergency
department, but these are negative, and the patient is sent home, when and what should be the workup
of the patient’s siblings?

3. The expense of additional imaging, the cost and risk of sedation if required, and the diagnostic yield of
imaging the siblings: physicians are able to recruit resources for the index patient but, for

asymptomatic siblings, asking for additional resources can prove difficult.

There is preliminary and anecdotal data which suggest there has been an increase in the incidence of AHT
during the prolonged lockdown period enforced in many nations during the severe respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic [27]. This phenomenon is historically reflected in other tumultuous
periods with heavy associated psychosocial and socioeconomic burdens, for example following severe natural
disasters [28]. Whether this is substantiated in more rigorous analyses remains to be seen but these data
highlight the importance of having a protocol for assessing siblings as clinical evaluation may be more

problematic if there is a delay in the presentation of children with suspected AHT.



Conclusion

The involvement of a multidisciplinary team and clear communication with child protection services is
imperative. In this schema, the radiologist plays a central role in identifying the hallmarks of potential abuse and

in conveying this opinion, as well as the degree of certainty with which this position is held.

The assessment of contact children should be performed with the same care and rigour as that given to the index
case. It is our hope that this proposed guideline will aid the evaluation of these children. A consensus driven best
practice approach for siblings of an abused infant will help child abuse paediatricians and radiologists deliver
optimum care and justify the demand for extra resources. We have established the framework and begun the

dialogue upon which this consensus may be built upon.
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