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    Abstract  

  Abusive head trauma (AHT) (e.g. shaken baby syndrome) is the leading cause of death from 
child abuse. Proper diagnosis of AHT is critical; if AHT is not identifi ed, children can be 
inadvertently returned to a violent environment where they can be re-injured or killed. The 
intensivist plays a critical role in the identifi cation, evaluation, and treatment of AHT. This 
chapter will focus on the clinical presentation of AHT, the medical evaluation for cranial 
and non-cranial injuries in cases of suspected AHT as well as the management and treat-
ment of AHT with a focus on the differences between management of children with AHT 
vs. non-abusive TBI. Current data related to the mechanism of injury and pathophysiology 
of AHT will also be discussed. Finally, issues related to mandated reporting and legal pro-
ceedings related to AHT cases will be discussed as will the role of the intensivist in all of 
the above.  
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        Introduction 

 Abusive head trauma (AHT), defi ned as traumatic brain 
injury which is the result of child abuse, is the leading cause 
of morbidity and mortality from traumatic brain injury in 
infants and young children [ 1 – 3 ]. AHT is also the leading 
cause of death from child abuse. The rate of severe or fatal 
AHT is approximately 1 in 3,300 infants <1 year of age [ 2 ], 
although unpublished data from a multi-center AHT study 
suggests that severe or fatal cases may comprise only half of 

the total number of AHT cases (Rachel Berger, unpublished 
data). Even at a rate of 1 in 3,300, AHT is far more prevalent 
than other diseases of childhood which we often consider to 
be “common.” For example, the incidence of acute leuke-
mia, the most common childhood cancer, is approximately 
1 in 28,000, almost 10 times lower than the rate of AHT in 
infants [ 4 ]. 

 While severe and fatal cases of AHT are the ones more 
frequently treated by the pediatric intensivist, it is critical to 
recognize and understand the full spectrum of injury severity 
in AHT in order to better understand issues of biomechanics 
and pathophysiology, as well as the spectrum of clinical 
 presentation, intracranial injuries, ophthalmologic fi ndings, 
and orthopedic injuries. Because of the intense social and 
legal ramifi cations of making a diagnosis of AHT, the overall 
care of a child with possible AHT can be more complex than 
the care of children with non-abusive TBI. Specifi cally, stan-
dard medical care for children with suspected AHT includes 
photographic documentation, screening for non-cranial inju-
ries, evaluation and testing for alternative diagnoses, and 
reporting to Child Protective Services (CPS) – as well as all 
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of the care required to take care of the multiply traumatized 
child outlined in other chapters of this text. The goal of this 
chapter is, therefore, to provide the pediatric intensivist with 
an understanding of medical, social and legal issues related 
to AHT.  

    Terminology 

 In 2009, the American Academy of Pediatrics published a 
policy statement changing the offi cial name from ‘shaken 
baby syndrome’ to abusive head trauma (AHT) [ 5 ]. While 
the previous term implied a single injury mechanism – shak-
ing – the new term takes into account improvements in our 
understanding of the injury in AHT which may include a 
combination of shaking, blunt impact, spinal cord injury, and 
hypoxic ischemic injury. The term AHT is focused on the 
etiology of the injury – abuse – rather than the injury mecha-
nism. While the previous defi nition only included children 
who had been shaken, the term AHT also includes children, 
for example, who sustain TBI during a domestic dispute and 
children with an isolated impact injury (e.g. child hit over the 
head with a baseball bat by an angry adult). Shaken baby 
syndrome is, therefore, a subtype of AHT.  

    Epidemiology 

 AHT has traditionally been thought of as a disease of infants. 
And while infants are at greatest risk, AHT can also occur in 
toddlers and even older children [ 6 ,  7 ]. For example, in a 
recent multi-center study of more than 400 children with 
AHT, 24 % were older than 1 year of age [ 8 ]. Interestingly, 
while children greater than 1 year made up only 24 % of the 
study population, they accounted for 41 % of the deaths in 
this multi-center study; the higher mortality rate in older 
children was also reported among AHT cases in Pennsylvania 
[ 9 ]. Recognizing that AHT can occur in children up to 5 or 
even 6 year of age is important for the pediatric intensivist; 
AHT should be part of the differential diagnosis whenever 
caring for a child whose injuries seem out of proportion to 
the history provided or when an infant or young children’s 
symptoms cannot be well-explained. While there are demo-
graphic, social, child, and parental risk factors for AHT, 
these risk factors clearly cannot be used to diagnose AHT, 
[ 10 – 13 ] cases of AHT clearly occur in children with no rec-
ognized risk factors. Therefore, while the presence of one or 
more risk factors should alert the treating physician that an 
infant or young child may be at increased risk of AHT, the 
lack of these risks factors cannot be used to eliminate AHT 
from the list of differential diagnoses.  

    Clinical Presentation 

 The clinical presentation of children with AHT can be quite 
varied, ranging from non-specifi c symptoms such as irrita-
bility or vomiting to extreme cardiorespiratory instability 
and acute herniation syndromes. In contrast to other disor-
ders that present as critical illnesses, the reliability of the his-
tory provided by the caregiver in cases of AHT is always 
suspect, making the formation of an appropriate diagnosis 
more diffi cult. Specifi cally, in the majority of cases, the care-
taker who is providing the medical history does not give the 
physician any history of trauma [ 14 ,  15 ]. While caretakers 
may purposely be evasive or lie, it is perhaps more frequent 
that the caretaker providing the medical history is not the 
perpetrator and may not know that the child has been abused. 

 The physical examination, including the neurologic com-
ponents, can be normal in children with AHT. While bruising 
can be seen in a subset of children with AHT, children whose 
primary injury is an acceleration-deceleration injury (e.g. 
shaking) without an impact would not be expected to have 
external signs of injury. Even in cases in which there is impact, 
the impact may be against a soft surface (e.g., a couch) or may 
not be signifi cant enough to cause a contact injury. Autopsy 
studies have demonstrated that some infants without bruising 
on physical examination have signs of impact injury which is 
only visible when the scalp is retracted [ 16 ,  17 ]. 

 The importance of a complete dermatologic examination 
in children with suspected AHT cannot be overemphasized. 
While bruises (particularly of the ears and face), petechiae, 
and abrasions have little clinical signifi cance and do not 
require treatment, they can be important for diagnosis. 
Completing and documenting the result of a comprehensive 
physical examination is critical so that it is clear which inju-
ries were present upon arrival to the hospital (e.g. did not 
occur as part of medical care); this is particularly important 
when children are taken to the operating room for a neuro-
surgical intervention. Even in hospitals with a Child 
Protection Team (CPT), the child abuse physician often does 
not examine the child for several hours after admission. The 
initial examination by the CPT physician is therefore often 
after resuscitation and neurosurgical intervention. Injuries 
such as forehead bruising, for example, often cannot be seen 
after operative procedures; early and accurate  documentation 
is therefore important. Bruising to the forehead, for example 
provides evidence of impact which can be critical for diagno-
sis and possibly for subsequent legal proceedings. 

 While the lack of a history of trauma and/or a lack of der-
matologic fi ndings can be barriers to proper diagnosis of 
AHT, perhaps the greatest barrier to diagnosis of AHT is the 
fact that infants and young children with subdural hemor-
rhages and/or other intracranial injuries can be  neurologically 
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normal or have only non-specifi c neurologic signs such as 
irritability. In a classic study by Greenes and Schutzman 
[ 18 ], 19 % of children less than 2 years of age who had a 
subdural hemorrhage, cerebral edema or cerebral contusions 
due to abusive or non-abusive injury had a GCS score of 15. 
Therefore, the challenge for the pediatric intensivist is to rec-
ognize AHT when presented with a history which is inher-
ently unreliable and a physical examination that is normal or 
nonspecifi c. In order minimize missing cases of AHT (which 
may prove fatal to the child), it is prudent to consider AHT in 
the differential diagnosis of any infant or young children 
(1) with an abnormal head CT where it is unclear whether the 
mechanism provided by the caretaker explains all of the 
child’s injuries and (2) who has not had a head CT performed 
and in whom the etiology of the symptoms is not yet clear 
(e.g. an infant with apnea or a young child with altered men-
tal status).  

    Mechanism of Injury and Pathophysiology 

 The mechanism of injury in AHT is among the most contro-
versial issues in all of pediatrics. In his seminal paper, Caffey 
described the unexplained occurrence of 23 long bone frac-
tures in six children who also demonstrated subdural hema-
tomas. In these cases, a nursemaid admitted to shaking the 
victims while holding them by the arms and trunk [ 19 ,  20 ]. 
Since that time, there have been multiple studies which sup-
port the hypothesis that shaking is an important mechanism 
of injury in many cases of AHT [ 7 ,  21 ,  22 ]. In a recently 
published international population-based study by Runyan 
and colleagues, more than 20 % of parents admitted to shak-
ing a child <2 year of age [ 23 ], suggesting that shaking may 
be a more common practice that previously thought. The 
prevalence of extensive multi-later retinal hemorrhages in 
many cases of suspected AHT also supports a shaking-type 
mechanism; retinal hemorrhages rarely occur in even severe 
non-abusive TBI and when present, do not have the same 
characteristics as the retinal hemorrhages in AHT [ 24 ,  25 ]. 

 While shaking is likely an important mechanism of injury, 
in a signifi cant proportion of cases, there is also evidence of 
an impact to the head based on (i) physical examination, 
(ii) radiologic evaluation and/or (iii) autopsy. The relative 
contribution of impact and shaking to the clinical symptoms 
in AHT has been an area of intense discussion. There are 
also data which support the importance of hypoxemia in 
AHT and several studies have suggested that the hypoxic-
type injury in AHT may be more fundamental to outcome 
than direct trauma to the brain/skull [ 26 – 29 ]. 

 The importance of cervical spine injury in the pathophysi-
ology of AHT has also been the subject of debate. Early 

studies by Shannon and colleagues and others suggest that 
injury to the cervical spine is common in fatal cases of AHT 
[ 30 ,  31 ]. More recent studies suggest that spine injury in 
non-fatal cases of AHT may be far more common than previ-
ously thought [ 32 – 35 ]; in a study by Choudhary and col-
leagues [00], spinal canal subdural hemorrhage was present 
in more than 60 % of children with AHT compared with only 
1 % of children with accidental TBI. Even prior to the 
Choudary study, a review article by Kemp and colleagues 
suggest that consideration be given to performing a spine 
MRI in all cases of AHT [ 36 ]. 

 Overall, our understanding of the pathophysiology of 
AHT has been developed from many years of clinical obser-
vations [ 7 ,  37 – 39 ], histopathologic data from children with 
fatal injuries [ 17 ,  30 ,  31 ,  40 ], confessions of perpetrators [ 21 , 
 22 ,  41 ,  42 ], and more recently, cases of AHT accidently 
caught on ‘Nanny-cams’. There has also been a signifi cant 
amount of progress over the past 10 years in the ability to 
model the injuries in AHT using a combination of animal 
models, human and animal tissue models, fi nite element 
analysis, anthropomorphic dummies, and computer simula-
tion [ 43 – 52 ]. Although an in-depth discussion of these stud-
ies is beyond the scope of this chapter, the interested reader 
is referred to two excellent articles [ 53 ,  54 ]. 

 The pathophysiology of AHT is complex and multi- 
faceted and likely different in each patient. While improving 
our understanding of the pathophysiology of AHT is impor-
tant and has improved signifi cantly over the past 10 years, 
the focus for the clinical intensivist should not be on specifi c 
mechanism of injury in each case. Rather, the focus should 
be on the fact that the child’s injuries were caused by an abu-
sive act which was perpetrated by an adult.  

    Evaluation of Suspected AHT 

 In many pediatric hospitals in which children with suspected 
AHT are treated, there is a CPT, a multi-disciplinary team 
which evaluates cases of suspected child maltreatment and 
which often includes a board-certifi ed child abuse physician 
or another physician with expertise in child abuse. The role of 
the CPT physician is often to provide recommendations 
related to evaluation for abuse, provide information to CPS 
about the child’s injuries and the likelihood of abuse, and to 
be in charge of communication between the family, medical 
personnel, CPS and police as it relates to the abuse-specifi c 
issues. In hospitals without a CPT, the pediatric intensivist is 
often the physician who speaks with both families and CPS 
about abuse; in these situations, the intensivist must be able to 
do a comprehensive evaluation for abuse and relay the appro-
priate level of concern to others. It is important to remember 
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that CPS is ultimately responsible for the protection of a child 
who has been abused. If the level of concern about the likeli-
hood of abuse is not properly relayed to CPS, a child may be 
placed back into a violent environment. We recommend that 
the evaluation of AHT be thought of as three evaluations: the 
evaluation of the cranial injuries, the evaluation for non-cra-
nial injuries and the evaluation by CPS which is done based 
on the information from the fi rst two evaluations. 

    Intracranial Injuries 

 Our understanding of intracranial injuries after TBI has 
improved with the increased availability and sophistication 
of MRI imaging. As is described within other chapters of this 
text, newer MRI techniques are now capable of identifying 
subtle white matter injuries that have previously gone unrec-
ognized. This may be particularly relevant in AHT as diffuse 
injuries have not been well-recognized in previous studies. 
In addition to obtaining information regarding white matter 
injuries, MRI is also helpful in evaluating whether extra-
axial collections contain blood products (e.g. chronic SDH) 
or not. 

 Within the last decades, it has been recognized that the 
end-stage of some cases of AHT can be severe loss of corti-
cal and subcortical matter – the so-called “Big Black Brain” 
or multicystic encephalomalacia (MCE). MCE is a well- 
recognized phenomenon in the neonatal period and neonatal 
MCE is thought to be the result of a hypoxic-ischemic event. 
This has led others to hypothesize that unrecognized hypoxia 
may be an important contributor in cases of AHT which 
result in MCE. Animal models [ 55 ,  56 ]as well as clinical 
experience also suggest that a period of maturational vulner-
ability at the time of injury may also be important. [ 57 ,  58 ]  

    Extra-Cranial Injuries 

 The diagnosis of AHT is rarely based solely on the brain 
injury itself. With a few exceptions, the brain injuries dis-
cussed above are not specifi c to AHT. The combination of 
the brain injury and the non-cranial injuries in a patient with-
out a history which adequately explains them is what defi nes 
AHT. As a result, identifying the non-cranial injuries can be 
critical in making the diagnosis of abuse. 

    Fractures 
 Up to 50 % of children with AHT will have either an acute or 
healing non-cranial fracture [ 59 ,  60 ]. In the vast majority of 
cases, these fractures cannot be diagnosed by physical exam-
ination alone. A complete skeletal survey ideally including 
oblique rib fi lms [ 61 ,  62 ] should be performed whenever 
AHT is part of the differential diagnosis. In addition, a fol-
low- up skeletal survey [ 63 ,  64 ] should be performed 

10–14 days after the initial skeletal survey to assess for frac-
tures which can be diffi cult to visualize in the acute setting.  

    Retinal Hemorrhages 
 A dilated ophthalmologic examination should be performed 
as soon as possible by an experienced pediatric ophthalmolo-
gist. While retinal hemorrhages are not specifi c for AHT and 
occur in about 10 % of cases of non-abusive TBI, certain 
patterns of retinal hemorrhages are highly-specifi c for AHT 
[ 65 ,  66 ]. Retinal hemorrhages which are multi-layered and/
or extend beyond the periphery are almost unique to AHT. In 
the absence of signifi cant direct trauma to the eye (e.g. crush 
injury), retinoschisis is virtually pathognomonic of AHT [ 24 , 
 67 ]. In children with severe AHT, a dilated ophthalmologic 
examination is often not possible in the acute setting because 
of concern that the mydriatic will interfere with assessment 
of the pupillary response. The simplest solution to this prob-
lem is to request that the ophthalmologist perform an initial, 
non-dilated exam. Although the view of the retina will be 
limited to the posterior pole, a non-dilated exam can provide 
preliminary information about the presence or absence of 
retinal hemorrhages and a sense of how extensive they are. 
This can be particularly helpful in cases in which the possi-
bility of AHT is raised, but the concern may not be high 
enough to make a report to authorities (e.g. there is a history 
of a fall, but the brain injury seems out of proportion to the 
history). If there are other young children in the home, timely 
reporting to CPS is especially important; though the child in 
the PICU is safe from abuse, other children in the home may 
still be with the perpetrator. An alternative to an undilated 
examination is serial dilation of the pupils.  

   Abdominal Injury 
 Although it is rarer than AHT, abdominal injuries are the 
second leading cause of death from abuse [ 68 ]. All children 
being evaluated for AHT should have liver function tests, 
amylase and lipase. A recent multi-center study evaluating 
the use of these screening labs suggested a low threshold for 
obtaining an abdominal CT [ 69 ].  

   Evaluation for Bleeding Disorders 
 The concern about whether a bleeding disorder could account 
for the intracranial hemorrhage children with AHT needs to 
be a consideration in certain cases. Recent clinical and tech-
nical reports from the American Academy of Pediatrics pro-
vide recommendations for which children with suspected 
AHT should undergo testing for bleeding disorder and what 
that testing should be [ 70 ,  71 ]. Briefl y, the recommendation 
is that a CBC with platelets, PT/PTT, Factor VIII, Factor IX, 
d-dimer and fi brinogen be measured when a bleeding disor-
der is being considered and that a hematologist become 
involved if any testing is abnormal. Testing may not be 
needed when there are other medical fi ndings consistent with 
abuse (e.g. fractures). The details of these reports are beyond 
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the scope of this chapter; the reports should be considered 
required reading for any physicians who evaluates children 
with suspected AHT.  

   Evaluation for Disorders Which Can Mimic AHT 
 The diagnosis of AHT is only occasionally obvious from the 
outset and AHT is often part of the differential diagnosis for a 
many infants and young children with TBI. As with every dis-
ease, identifying the correct diagnosis is paramount importance 
to patient care – in cases of AHT, there are  additional social and 
legal implications of the making a  diagnosis. There are very 
few other diagnoses which can result in children being removed 
from their parents home and/or people going to jail. There are 
also very few other diagnoses which, if missed, can result in a 
child being killed. Both sensitivity and specifi city are therefore 
critical; while one does not want a child to be removed from a 
non-abusive home, one also does not want to return a child to 
an abusive one. 

 The most common differential diagnosis is non-abusive 
TBI. In about 50 % of cases of AHT, the caretaker provides 
a history of trauma as the explanation for the child’s injuries; 
the issue is whether this history can account for the child’s 
symptoms as well as the constellation of cranial and non- 
cranial injuries. It is incumbent upon the physician who is 
evaluating the child to be cognizant of the extensive litera-
ture related to injuries in short falls and stair falls, a common 
history provided by caretakers of children in whom AHT is 
part of the differential diagnosis [ 72 – 75 ]. In addition to the 
knowledge of the literature, one should not underestimate 
the importance of clinical experience. The pediatric intensiv-
ist is in the unique position of also evaluating children with 
non-abusive TBI; assessment of children with non-abusive 
TBI can provide important information which can be used 
when assessing children with possible abuse. It can be very 
instructive, for example, to listen carefully to the histories 
provided in cases of non-abusive TBI, specifi cally, the level 
of detail which the caretaker provides and the consistency 
with which he/she provides it. It can also be helpful to look 
at the non-cranial injuries sustained by children with non- 
abusive TBI – the number and location of bruises (particu-
larly in premobile infants), the prevalence of acute or healing 
non-cranial fractures or a chronic SDH, and the number and 
type of retinal hemorrhages. Using this type of evaluation in 
cases of non-abusive TBI allows the intensivist to better 
assess the likelihood of abuse in cases which may be due 
to AHT. 

 Aside from non-abusive TBI, it is important to consider 
whether there might be a non-traumatic cause for a child’s 
medical fi ndings. These non-traumatic etiologies are often 
referred to as ‘mimics’. A mimic is defi ned by Webster’s dic-
tionary as “something which closely resembles something 
else.” The most common mimics of AHT discussed in the 
literature are glutaric aciduria type I [ 76 ], hemophagocytic 
lymphohistiocytosis [ 76 – 78 ] hemorrhagic disease of the 

newborn [ 79 ] and arteriovenous malformations [ 80 ]. While 
these diseases can resemble AHT, they rarely, if ever, share 
all its characteristics. It is important that the pediatric inten-
sivist consider these mimics and in some cases, it is impor-
tant to test for these mimics. In most cases, however, the 
clinical presentation and/or injuries are inconsistent with the 
mimic (e.g. multiple metaphyseal fractures in hemorrhagic 
disease of the newborn). When a mimic is strongly being 
considered and there are no other children in the home, then 
fi ling a report with CPS can sometimes wait until if the addi-
tional data can be obtained within a day or two. If there are 
other children in the home, however, reporting should not be 
delayed since the other children in the home need to be eval-
uated to ensure their safety; the presence or absence of abu-
sive injuries in contact children can provide important 
information about the probability of abuse in the index child.    

    Management and Treatment of AHT 

 The overall management and treatment of children who have 
suffered AHT is not signifi cantly different from children 
with non-abusive TBI. However, given the relatively younger 
age population (and consequently smaller physical size), 
performance of some of the interventional procedures for the 
AHT population may be more challenging. EMS should be 
activated as soon as it is recognized that the child may be 
injured. Once the child arrives at a trauma center, assessment 
of airway, breathing and circulation (the “ABCs”) is an 
essential part of the primary survey. A secondary survey, 
based on Advanced Trauma Life Support Guidelines, should 
then be performed to assess for systemic conditions and neu-
rological injuries. The “gold standard” for neurological 
assessment is the Glasgow Coma Scale (GCS) score. Though 
there are various adaptations of the GCS score to account for 
developmental age [ 81 ], none have been suffi ciently vali-
dated as measures of disease severity or as prognostic of out-
come and thus the GCS remains the gold standard. 

 Mild and moderate AHT is generally treated expectantly 
with supportive measures, essentially to avoid secondary 
insults (e.g. hypoxia, hypotension, seizures, and hyperther-
mia). For severe AHT, management from a comprehensive 
team that includes trauma surgeons, neurosurgeons, intensiv-
ists and others is essential. In 2003, evidenced-based guide-
lines for the medical management of severe TBI in children 
were published [ 82 ]. While this document represents a syn-
thesis of the TBI literature, none of the articles within the 
document is specifi c to AHT. In addition, the guidelines 
include children across the entire age spectrum – therefore, 
most of the literature includes a subset of children with AHT 
within a much larger population of children with non- abusive 
TBI. Despite these limitations, this document represents the 
best current evidence for caring for children with all types 
of TBI. 
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 As with children with non-abusive TBI, AHT can lead to 
intracranial hypertension if the compensatory mechanisms to 
maintain the volume/pressure relationship within the cra-
nium are overcome. Despite the lack of ossifi cation of the 
skull of young children (and the presence of membranous 
fontanels for the fi rst 18 months of life), critical intracranial 
hypertension leading to cerebral herniation can be observed 
in children of all ages. Therefore, minimizing intracranial 
pressure (ICP) and maintaining cerebral perfusion pressure 
(CPP) is a mainstay of neurocritical care for both  non- abusive 
and AHT. Recent data from a study of young children many 
of whom had AHT suggest that maintenance of CPP may be 
more important than ICP control in this population [ 83 ]. 

 After a rigorous resuscitation and assessment outlined 
above, prompt evacuation of extra-axial hematomas that are 
causing disturbances in cerebrohemodynamics and place-
ment of ICP monitors are the next essential steps. This may 
be accomplished in the operating room with a basic craniot-
omy for simple evacuation of a minimal collection of blood 
or may require a larger craniectomy to decompress the brain. 
Insertion of an ICP monitor may occur at the time of the 
surgical procedure or after admission to the PICU. 
Intraparenchymal monitors or externalized ventricular drains 
are essential to detect periods of intracranial hypertension 
and decreased CPP. Precise therapeutic thresholds for these 
parameters – ICP and CPP (Mean arterial pressure – ICP) – 
have been sought for decades. In general, most studies sug-
gest that an ICP target less 20 mmHg is associated with the 
best outcome. Chambers and colleagues found a relationship 
between age and optimal CPP in children with TBI, with the 
youngest age group exhibiting slightly lower CPP. 
Specifi cally, in the age group of 2–6 years, a CPP threshold 
of 53 mmHg was observed compared to CPP greater than 
60 mmHg for older children [ 84 ]. A recent study in children 
with predominantly AHT (81 % of all subjects) suggests that 
a threshold of CPP less than 45 mmHg is associated with 
poor outcome which, if confi rmed, may suggest a therapeu-
tic target for a larger study [ 83 ]. 

 The high prevalence of seizures in children with AHT has 
been the subject of a signifi cant amount of literature. In a 
large series of children with all severities of AHT, 73 % had 
clinical seizures and an additional 16 % had EEG abnormali-
ties during hospital admission [ 85 ]. It has been hypothesized 
that the high rate of seizures is related to the importance of 
hypoxemia in the pathophysiology of AHT. In a provocative 
case study, Hartings and colleagues found that use of electro-
corticography could detect multiple depolarizations and sei-
zures in the subcortical region that led to severe tissue 
hypoxia in an adolescent after severe TBI – implying that if 
seizures are more frequent after AHT, this mechanism may 
be even more important in that patient population [ 86 ]. 
Further study is required to understand the secondary insults 
that may adversely affect outcome after AHT.  

    Outcomes After AHT 

 While outcome after AHT is variable between different 
series, multiple studies demonstrate that mortality and mor-
bidity after AHT is higher than after non-abusive TBI of 
similar severity [ 87 ,  88 ]. While different studies report on 
different outcomes (e.g. GOS, disability), the most standard 
outcome parameter is mortality. In a retrospective review 
of 11 Canadian trauma centers over a 10-year period, the 
 mortality rate from AHT was 19 % [ 89 ]. Scavarda and col-
leagues found a mortality rate of 28 % and also demonstrated 
that the Pediatric Risk of Mortality Score II (PRISM II) was 
associated with mortality in 36 children with AHT. Both 
of these studies included children with mild, moderate and 
severe AHT – indicating that overall mortality rates children 
with AHT are greater than those observed for large studies of 
children with severe non-abusive TBI. [ 88 ,  90 ] 

 While mortality is the most commonly used measure of 
outcome, more detailed neurological outcomes are particu-
larly important after AHT because the GOS score is too gross 
a measure to use in an age group in which dependency on oth-
ers for activities of daily living can be age-appropriate rather 
than a sign of pathology. We recently reported a 50 % rate 
of unfavorable outcome (defi ned as GOS = 3–5 [severe dis-
ability + vegetative + dead]) of a population of young children 
who predominantly had AHT [ 83 ]. Using more detailed neu-
rological assessments, King and colleagues found that only 
22 % of 364 children with AHT demonstrated no neurologi-
cal sequelae 6 months after injury [ 89 ]. Recently, a task force 
recommended standard outcome assessments for all pediatric 
TBI studies; this would greatly increase the generalizability 
of studies that include children with AHT [ 91 ]. The reason 
for the increased mortality and morbidity in AHT compared 
with non-abusive TBI is not entirely clear. It is likely to due 
to a combination of factors including characteristics of the 
injury itself, a delay by caretakers in seeking medical care, a 
delay by medical providers in identifying trauma, the effect of 
prior maltreatment, particularly prior AHT, on the response 
of the brain to subsequent injury and possibly developmental 
factors. Additional studies are needed to determine the rela-
tive impacts of these various putative mechanisms.  

    Reporting and Legal Issues 

 In the United States, physicians are mandated reporters of 
child abuse. As part of the mandated reporting laws, physi-
cians are protected from lawsuits related to reporting 
 suspected abuse as long as the report of abuse is made in 
good faith. In cases of AHT, particularly severe AHT, fi rst 
responders and/or emergency department physicians often 
make the initial report to CPS. The pediatric intensivist, 
however, is sometimes the fi rst physician to consider the 
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 possibility of trauma and specifi cally, AHT. This is particu-
larly true in young children with cardiac arrest, for example, 
who can be admitted to an ICU prior to a head CT or in cases 
in which infants may be thought to have RSV or meningitis, 
but who then undergo a head CT when the other diagnostic 
possibilities seem less likely and/or when the infant does not 
respond as expected to standard treatment. The pediatric 
intensivist may also be the one to make a report to CPS when 
a child is admitted with what is initially thought to be 
 non-abusive TBI, but is later assessed as being the result of 
abuse when additional testing demonstrates additional inju-
ries which are incompatible with the history provided. When 
the pediatric intensivist is the fi rst physician to recognize the 
possibility of AHT, it is his/her responsibility to be sure that 
CPS is notifi ed. While timely reporting is always important, 
it is particularly important in cases in which there are other 
young children in the home. Violence is often a pattern and 
while the child who is in the ICU is safe from further abuse, 
other young children may still in the home with the perpetra-
tor. Children who are left in the home may be particularly 
vulnerable to abuse immediately after one child is brought to 
for medical care since the perpetrator may be angry and/or 
stressed about whether the injuries in the index child will be 
identifi ed as abusive. 

 In cases in which a child is seriously injured, reporting to 
CPS will almost always trigger a report to local police. Early 
scene investigation by police can provide critically impor-
tant information both about the etiology of the injuries and/
or the perpetrator. Most referring institutions have dedicated 
social services staff or other designated personnel who can 
assist physicians in making a report to CPS. Notifying par-
ents that a report is being made to CPS can be done at the 
same time that the physician discusses the child’s injuries 
and treatment plan with the family. Including a hospital 
social worker or other support staff with expertise in the CPS 
system can be very helpful when child abuse reporting needs 
to be discussed. Discussions about the possibility of abuse 
can be brief. Physicians should tell the parents the injuries 
which are concerning for abuse, while being respectful and 
non- accusatory. It is helpful to remember that the parents 
may not be the perpetrators and may feel intense guilt for 
leaving their child in the care of someone who abused him/
her. Some physicians feel that informing parents of the legal 
obligation to report abuse makes the discussion less stressful 
and less accusatory. While notifi cation of parents is impor-
tant, if no parent is available, physicians should not delay 
reporting. 

 Reporting possible abuse to CPS can be similarly brief: 
list the injuries in language which is as simple and non- 
medical as possible (e.g. use the word ‘bruise’ instead of 
‘ecchymosis’), inform CPS about the severity of these inju-
ries (e.g. whether or not they are life-threatening) and provide 
information about the strength of the diagnosis (e.g. there is 

concern for abuse vs. the injuries are diagnostic of abuse). 
A report to CPS is not a static document and more informa-
tion including a change in the assessment of the likelihood of 
abuse can always be added as it becomes available (e.g. after 
a dilated eye exam or skeletal survey is performed). 

 Pediatric intensivists are often concerned about the need 
to testify in legal proceedings related to abuse cases. There 
are two types of court proceedings: civil and criminal. Civil 
cases are in family court and revolve around decisions related 
to safety and placement of children rather than prosecution 
of perpetrators. Testimony for these cases can often occur by 
phone and the intensivist is often only needed if there is no 
CPT physician or if there are specifi c medical questions 
which can only be answered by the intensivist. The level of 
evidence required in civil court is lower than in criminal 
court in which all statements about the etiology of injury 
must be “to a reasonable degree of medical certainty.” 
Criminal proceedings relate to crimes such as endangering 
the welfare of a child or manslaughter that occur in associa-
tion with AHT. Only a very small percent of cases of even 
unequivocal AHT go to criminal court; if a physician is 
needed for testimony, courts are often very fl exible and will 
accommodate schedules, assist with transportation, and 
reimburse for time and expertise. Because of the difference 
in the level of evidence required in civil versus criminal 
court, there are many cases of suspected AHT in which the 
level of concern about the possibility of abuse is high enough 
that it is necessary to protect the children – either through a 
change in caretakers or through placement of services into 
the home – but not high enough for a criminal prosecution.  

    Conclusion 

 In summary, the pediatric intensivist is likely to care for 
numerous infants and young children in whom the possi-
bility of AHT is being considered in the differential diag-
nosis. It is incumbent upon pediatric intensivists to be 
aware of this diagnosis, its epidemiology and its clinical 
characteristics and to be comfortable obtaining and inter-
preting the diagnostic testing needed to evaluate a child 
for AHT. In hospitals without a CPT, it is also imperative 
that the intensivist be able to relay this information to 
non-medical personnel (e.g. CPS) so that the proper 
actions can be taken to protect the child and his/her sib-
lings from further abuse. As with most other diseases, 
AHT comes in all severities from ‘mild’ to ‘severe’ and 
the strength which one can give a diagnosis ranges from 
‘possible’ to ‘defi nite;’ it is important that this informa-
tion is accurately given to the family, CPS and law 
enforcement. There are very few clinical scenarios in 
which failure to make a proper diagnosis carries such a 
risk of re- injury or death; [ 92 ,  93 ] the pediatric intensivist 
plays a crucial role in protecting this very vulnerable 
group of young children.     
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