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Abstract Although certain neuroimaging appearances are
highly suggestive of abuse, radiological findings are often
nonspecific. The objective of this review is to discuss
pitfalls, controversies, and mimics occurring in neuro-
imaging of nonaccidental head trauma in order to allow
the reader to establish an increased level of comfort in
distinguishing between nonaccidental and accidental head
trauma. Specific topics discussed include risk factors,
general biomechanics and imaging strategies in nonacci-
dental head trauma, followed by the characteristics of skull
fractures, normal prominent tentorium and falx versus

subdural hematoma, birth trauma versus nonaccidental head
trauma, hyperacute versus acute on chronic subdural
hematomas, expanded subarachnoid space versus subdural
hemorrhage, controversy regarding subdural hematomas
associated with benign enlarged subarachnoid spaces, con-
troversy regarding hypoxia as a cause of subdural hemato-
ma and/or retinal hemorrhages without trauma, controversy
regarding the significance of retinal hemorrhages related to
nonaccidental head trauma, controversy regarding the
significance of subdural hematomas in general, and pitfalls
of glutaric aciduria type 1 and hemophagocytic lymphohis-
tiocytosis mimicking nonaccidental head trauma.
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Introduction

When reporting neuroimaging findings in children who
might be victims of inflicted injury, it is important for
radiologists to keep an objective view and submit a
balanced opinion regarding the imaging findings. Radiolo-
gists must avoid overstating the importance of individual
findings but must also communicate clear, understandable
concerns in the imaging report to aid in potential inves-
tigations. The importance of interpreting the imaging find-
ings of head trauma in the context of the clinical history and
physical examination cannot be overstated. This pictorial
presentation addresses the pitfalls and controversies in the
literature regarding nonaccidental head injury.

Risk factors in nonaccidental head trauma

Head trauma is not only the leading cause of child abuse
fatality, it is also a major source of long-term morbidity [1–3].
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Nonaccidental head injury tends to occur in infants and
toddlers at a younger age (mean 0.7 years) than accidental
head injury (mean 2.5 years) [4]. A higher incidence of
nonaccidental trauma occurs in boys, children born to
younger mothers (<21 years), unmarried mothers, mothers
with a history of prenatal substance use and parents with less
than 12 years of education [3, 5]. Recently published is an
alarming 47.6% increased risk of death due to inflicted injury
in infants residing in a household with unrelated adults
compared to households with two biological parents [6].

General biomechanics of head trauma

Although the biomechanics of head trauma can be complex
and controversial, certain principles based on animal and
artificial models have been generally accepted and assist in
understanding the neuroimaging findings of nonaccidental
injury. The biomechanics of abusive head trauma are
dynamic with the moving head striking a stationary object,
stationary head being hit by a moving object or both head
and object colliding [7, 8]. Direct contact can cause
distortion or fracture of the skull, intracranial hemorrhage,
and brain injury. Non-contact or indirect injury can occur
with shaking that causes sudden acceleration and decelera-
tion of the head [9]. Indirect injury yields shearing strain
that can result in disruption of tissue interfaces that is more
likely to cause parenchymal brain injury [9, 10]. Both direct
and indirect forces can also cause secondary injury such as
brain edema and alterations in pathophysiology leading to
hypoxia, ischemia and ultimately herniation [7, 11, 12].
Because of the evolving research in biomechanical mecha-
nisms for head injury in infants and young children,
clinicians should be cautious when using only biomechan-
ical arguments to explain individual head injuries [7].

Imaging strategy in nonaccidental head trauma

A multidisciplinary approach is needed when assessing
possible nonaccidental injury, where the radiologist serves
as a consultant to pediatricians and various investigators
[13]. When nonaccidental trauma is considered, the skeletal
survey might be the initial study ordered depending on the
clinical presentation [10]. Bone scintigraphy is generally
less sensitive for identification of fractures in infants, but
can be helpful for problem-solving in selected cases [14].
Furthermore, the American College of Radiology has pub-
lished specific guidelines for appropriate imaging of non-
accidental trauma based on child age, presence or absence
of neurological signs and symptoms, and head trauma by
history (http://www.acr.org/SecondaryMainMenuCategories/

quality_safety/app_criteria/pdf/ExpertPanelonPediatricImaging/
SuspectedPhysicalAbuseChildDoc9.aspx).

If a patient has neurological symptoms that might require
emergent surgical intervention, a noncontrast cranial CT
scan is the initial neuroimaging study of choice. Although
acute hemorrhage and midline shift are easily detected with
head CT, acute nonhemorrhagic findings such as shear
injury and early cerebral edema may be poorly seen [1, 15].
Many initial CT examination findings are nonspecific and
may require a differential diagnosis. Therefore, each neuro-
imaging finding should be considered individually, then
evaluated in the context of all imaging results and finally
correlated with clinical data to allow a limited differential,
and in some cases, a specific diagnosis [16].

MRI has traditionally been used for further characteriza-
tion of CT findings, evaluation of clinically stable children
with acute injuries and further evaluation of chronic inju-
ries. However, the use of MRI as a first-line study for sus-
pected nonaccidental brain injury in stable children is
advocated with increased frequency to simultaneously
characterize both acute and chronic brain injuries [17, 18].
A suggested basic MRI protocol includes conventional T1-
and T2-W sequences, proton density or FLAIR imaging (to
better view shear injury, gliosis, subdural fluid collections
and subarachnoid blood), diffusion-weighted imaging with
apparent diffusion coefficient map, and gradient echo T2-W
sequences to detect occult hemorrhage (Fig. 1). Other
helpful techniques used routinely at our institution include
MR venography to exclude possible venous thrombosis as
an explanation for brain findings, and MR spectroscopy to
evaluate for the presence of lactate, which has been cor-
related with prognosis (Fig. 2). Some authors recommend
gadolinium-enhanced imaging in children with suspected
nonaccidental head trauma to demonstrate subdural mem-
branes or possible leptomeningeal reaction [19]. The role of
newer MR imaging techniques, such as diffusion tensor and
perfusion imaging, is still being determined in nonacciden-
tal injury.

Sonography has limited utility in the evaluation of brain
injury, but can be used to distinguish benign enlarged
subarachnoid spaces (BESS) from subdural hemorrhages
[20–22] or to assess the color and spectral Doppler pattern
of cerebral blood flow [23, 24].

Characteristics of skull fractures

In cases of nonaccidental trauma, skull fractures represent
8–13% of all fractures, but that percentage can be as high as
33% in children younger than 2 years [25, 26]. Unfortu-
nately, the presence or absence of a skull fracture is not
predictive of intracranial injury, and skull fractures cannot
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be accurately dated. Features of skull fractures that are
suggestive but not diagnostic of nonaccidental trauma
include bilateral fractures, fracture diastasis and asymmetric
suture diastasis [26]. Associated injuries include subgaleal
hematomas, adjacent extraaxial fluid collections and under-
lying parenchymal brain injury (Fig. 3) [27, 28]. Suture
diastasis might be unilateral or bilateral. Unilateral diastasis
is usually the result of direct fracture extension into a
suture, whereas bilateral suture widening occurs most often
as a secondary finding of increased intracranial pressure.
One pitfall to be aware of is that accessory sutures and
developmental fissures can mimic skull fractures.

When infants sustain cranial trauma, with or without
skull fractures, subgaleal hematomas can occur (Fig. 4) [29,
30]. The lack of a scalp hematoma does not exclude a skull
fracture, especially if the injury occurred immediately
before imaging or imaging was performed several days
after the traumatic episode. The presence of a subgaleal
hematoma is suggestive of an acute traumatic event but is
not specific [4, 28].

Normal prominent tentorium cerebelli and falx cerebri
versus subdural hematoma and cerebral edema

Differentiating interhemispheric hemorrhage from the nor-
mal falx cerebri can be difficult because of variation in
relative attenuation values of surrounding brain parenchy-
ma. Features that help differentiate the normal falx from
subdural hemorrhage include the fact that a prominent falx
cerebri and tentorium cerebelli are typically seen in infants
rather than older children [31]. In addition, the normal falx

and tentorium demonstrate bilaterally symmetric hyper-
attenuation as compared to the asymmetric thickening of
subdural hemorrhage (Figs. 5, 6 and 7) [32].

On CT images, cerebral edema might overlap in
appearance with a normal prominent tentorium cerebelli.
Severe cerebral edema might be characterized by a
“cerebellar reversal” sign, diffuse hypoattenuation of the
cerebral hemispheres and apparent sparing of the relatively
hyperattenuated cerebellum (Fig. 8) [33]. Often the basilar
cisterns, ventricles and extraaxial cerebrospinal fluid spaces
are narrowed, and there might also be diffuse loss of gray–
white matter differentiation.

Intracranial hemorrhage: birth trauma versus
nonaccidental head trauma

In the first few months of life, differentiating parturitional
versus inflicted trauma is typically not possible based on
the imaging features alone and requires correlation with
birth history. Parturitional trauma to the scalp and skull can
mimic the appearance of inflicted injury and might be
overlooked at the time of delivery [34]. Common charac-
teristics of birth trauma include a lack of presenting
symptoms, lack of significant sequelae, indistinct appear-
ance of skull fracture by 2 months of age, resolution of
skull fractures by 6 months of age and the resolution of
most subdural hematomas by 6 weeks of age (Fig. 9) [28].
The incidence of parturitional subdural hematomas occurs
with decreasing frequency after forceps, vaginal and
caesarean deliveries [28, 35]. Overall, patient age may be
the most useful feature to suggest a cause of cranial trauma

Fig. 1 Diffuse axonal injury in
a 5-month-old male victim of
inflicted injury. a Axial FLAIR
image through the parietal con-
vexity shows scattered foci of
hyperintense signal at the gray–
white interface. b Axial T2-W
MR image shows a hyperintense
focus in the splenium of the
corpus callosum (arrowhead)
typical of shear injury. A thin
layer of hyperintense signal sur-
rounds the right cerebral hemi-
sphere in this child with a
known subdural hematoma
(arrow) seen on the CT scan
(not shown)
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in infants, especially those younger than 6 weeks, because
the imaging appearance of birth-related skull fractures and
subdural hematomas is nonspecific [22].

Hyperacute versus acute on chronic subdural
hematomas

Distinguishing hyperacute subdural hematomas from acute
on chronic subdural hematomas requires correlation of
clinical history with imaging findings. Hyperacute subdural
hematomas tend to present in an extremely rapid time-
frame. They have CT findings of mixed density (caused by
incompletely clotted blood) within a single collection and
frequently show mass effect, midline shift and cerebral
edema [36–38]. In addition, short-term follow-up of

hyperacute subdural hematomas by CT within hours after
a traumatic injury often reveals rapid transition from
heterogeneous to homogeneous attenuation within the
subdural collection (Fig. 10). In contrast, acute-on-chronic
subdural hematomas have a more insidious presentation,
often show layers of extraaxial fluid of varied density
separated by internal membranes, and are frequently
associated with brain atrophy resulting from prior traumatic
brain events (Figs. 11 and 12) [38].

On MRI, acute-on-chronic subdural fluid collections of
varied signal intensity separated by internal membranes
might represent hemorrhage caused by multiple traumatic
episodes or repeat hemorrhage within a single subdural

Fig. 2 Diffuse hypoxic–ischemic brain injury in a 2-year-old shaken
boy. a Axial diffusion-weighted MR image shows diffuse hyperin-
tense signal throughout the deep white matter, including the corpus
callosum. b Corresponding ADC map demonstrates the same areas to

have decreased signal consistent with restricted diffusion, suggesting
cytotoxic edema. c MR spectrum obtained with a TE of 270 ms from
the left basal ganglia and adjacent abnormal white matter reveals a
lactate doublet at 1.3 ppm, indicating ongoing anaerobic glycolysis

Fig. 3 Left parietal fracture in a 6-month-old male victim of inflicted
injury. Investigation revealed a diagnosis of nonaccidental trauma
5 weeks previously. The lateral radiograph of the skull shows
separation of the fracture margins (arrow) consistent with diastasis

Fig. 4 Scalp hematoma in a 2-year-old female victim of inflicted
injury. Investigation indicated nonaccidental trauma. Axial CT image
demonstrates soft-tissue swelling of the scalp adjacent to a tiny
epidural hematoma (arrowhead). Skull fracture (not shown) was also
present
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collection following a single traumatic event. Acute hemor-
rhage can occur within a chronic subdural hematoma after
little or no trauma as the brain is pulled away from the
cranium and the bridging veins are stretched and torn.
Gadolinium administration can assist in distinguishing acute-
on-chronic hematomas by helping to identify membranes
within the subdural fluid [19]. Layering of blood products
with fluid levels might be a clue to subacute hemorrhage in
children without a history of associated coagulopathy [16].
Despite various explanations for acute-on-chronic subdural
bleeding, if acute neurological deterioration occurs in an

infant with known chronic subdural hematomas, it is prudent
to consider the possibility of repeat nonaccidental injury.

Expanded subarachnoid versus subdural spaces

Sonography, a useful tool in infants with open fontanels, is
most helpful in screening developmentally normal children

Fig. 5 Normal prominent tentorium cerebelli in a 9-month-old boy.
Axial CT image reveals bilateral, symmetric hyperattenuation along
the tentorium

Fig. 6 Normal prominent falx cerebri and straight sinus in a 9-month-
old girl. Axial CT image demonstrates a hyperattenuated symmetric
falx cerebri (arrow) and straight sinus

Fig. 7 Interhemispheric subdural hematoma in a 1-year-old male victim
of inflicted injury. Axial CT image shows asymmetric hyperattenuated
thickening along the right side of the posterior falx (arrow). Note that the
subdural hemorrhage surrounds the right cerebral hemisphere

Fig. 8 Cerebral edema in a 7-month-old girl who was shaken
(according to confession of perpetrator). Axial CT image identifies a
relatively hyperattenuated cerebellum (arrow) compared to diffuse
hypoattenuation throughout the edematous cerebral hemispheres
consistent with a cerebellar reversal sign
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with macrocephaly in order to distinguish benign enlarged
subarachnoid spaces from subdural hematomas. BESS
presents with macrocephaly between 3 months and 3 years
of age (mean age 6–18 months), and is also known as
external hydrocephalus, benign extraaxial fluid of infancy
and benign subdural effusions of infancy. The last term is a
misnomer because the fluid is actually in the subarachnoid
space, not the subdural space. It is a transient, self-limiting
condition believed by some to be a form of communicating
hydrocephalus caused by immaturity of the arachnoid villa
[39]. Others have proposed that it is related to dispropor-
tionate growth of the calvaria and brain [22].

Imaging features of enlarged subarachnoid spaces
include the presence of numerous vessels, bilateral sym-
metric fluid on both sides of the falx, lack of a mass effect,
and no internal membranes (Fig. 13). Comparatively,
subdural fluid collections show few vessels and might have
asymmetric fluid collections on either side of the falx, a
mass effect (flattening) on the sulci and gyri, and internal
membranes (Fig. 14) [40].

Controversy regarding benign enlarged subarachnoid
spaces with subdural hematomas and retinal
hemorrhages

Controversy exists over whether BESS predisposes infants
to subdural hemorrhage with minimal or no trauma
(Fig. 15) [39, 41]. Subdural hematomas have been reported
in association with BESS on numerous occasions with an
incidence up to 11% [38, 42]. Others have reported a lower
risk of 1%, which is more consistent with our experience
[22, 39].

One author has suggested that infants with BESS are
predisposed to development of retinal hemorrhages [42].
This report theorized that altered mechanics of the enlarged
subarachnoid spaces dampened pressure less effectively,
allowing development of subdural hematomas and retinal
hemorrhages. As the association of subdural hematomas
and retinal hemorrhages is well documented and highly
suggestive of nonaccidental head trauma, either with or
without BESS, the theories put forth in this report should be
considered with caution [42]. Thus, if subdural hemorrhage
is present with or without retinal hemorrhage in an infant
with BESS it is prudent to consider potential nonaccidental
head trauma [41, 43].

Fig. 9 Birth-related subdural hematomas in a 2-day-old boy with
seizures after difficult delivery. Axial CT image confirms small
bilateral hyperattenuated subdural hematomas layering on the tento-
rium and falx (arrows)

Fig. 10 Hyperacute subdural
hematoma with short-term
follow-up in a 14-month-old
male victim of nonaccidental
trauma (confession by
perpetrator). a Axial CT image
at presentation shows a single
left mixed attenuation (incom-
pletely clotted) subdural fluid
collection (arrow) with
left-to-right midline shift caused
by severe left parietal cerebral
edema. b Axial CT image 6 h
after presentation reveals pro-
gression to homogeneous
hyperattenuation (arrow) typical
of an acute subdural hematoma
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Controversy regarding hypoxia as a cause for subdural
and retinal hemorrhages without trauma

Geddes et al. [44] have hypothesized that severe hypoxia
with subsequent brain edema and raised intracranial pressure
can result in subdural and retinal hemorrhages without
antecedent trauma. However, no research model has been
able to support this theory and no cases of other hypoxic

disorders have been found to present with subdural and retinal
hemorrhages prior to aggressive cardiopulmonary resuscita-
tion [45, 46]. In response to challenges by several authors,
Geddes and colleagues have emphasized that their theory
that hypoxia might cause subdural and retinal hemorrhages
is only hypothetical and is in fact unproven [47–49].

Although it is known that injuries to the cervical spine
and cervical spinal cord can occur in the setting of non-

Fig. 13 Normal subarachnoid spaces (BESS) in an otherwise healthy
6-month-old infant with macrocephaly. Coronal color Doppler US
image reveals normal crossing vessels (arrowheads) within bilaterally
symmetric subarachnoid spaces. Note the normal sagittal sinus

Fig. 14 Subdural hemorrhage in a 6-month-old developmentally
normal boy with macrocephaly caused by benign enlarged subarach-
noid spaces. Coronal color Doppler US image demonstrates a lack of
vessels within the left subdural fluid (arrow) and a mass effect causing
flattening of the sulci. Investigation was negative for inflicted injury

Fig. 11 Acute on chronic subdural hematomas in a 15-month-old
male victim of nonaccidental trauma. Investigation revealed non-
accidental head trauma 12 months prior to the current study. Axial
cranial CT image shows numerous bilateral subdural collections of
varied attenuation superimposed on diffuse cerebral encephalomalacia
and atrophy related to the initial remote brain injury

Fig. 12 Chronic subdural hematomas of various ages in a 4-month-
old female victim of nonaccidental head trauma 2 months earlier.
Investigation revealed the child was a victim of inflicted trauma at 6
weeks of age. Axial MR FLAIR image shows varied signal within
multiple bilateral subdural collections that are separated by mem-
branes. Associated diffuse brain atrophy is noted, a result of the initial
traumatic event
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accidental trauma, recent reports have suggested that cranio-
cervical injury might be a significant contributor to triggering
cerebral edema and raised intracranial pressure [50–53]. It has
been shown through experimentation on nonhuman primates
that traumatic rotation of the head without impact generates
enough stress on the cervical spine to initiate hypoxic brain
injury and subsequent subdural hematomas [7, 47].

Although when taken individually subdural hemor-
rhages, retinal hemorrhages and hypoxic brain injury with
brain edema have a variety of origins, these findings
together are also well-recognized findings in nonaccidental
head trauma [54]. The possibility of inflicted injury must be
reported and investigated when these findings are present.

Controversy regarding the significance of retinal
hemorrhages related to nonaccidental head trauma

Retinal hemorrhages accompany brain injury much more
often in nonaccidental trauma (range 30–100%) than in

accidental trauma (up to 10%) [55, 56]. Although neuro-
imaging will occasionally reveal intraocular hemorrhages, it
is well known that dilated retinal examination is far
superior for their detection (Fig. 16) [57]. Therefore, it is
prudent for an ophthalmologist to examine all children with
possible inflicted head trauma, preferably within 24 h of
presentation [58–60]. Birth-related hemorrhagic retinopathy
is seen in up to 45% of newborns, with the retinal
hemorrhages clearing by 4 to 6 weeks of age [60].

Controversy exists as to the nature of retinal hemor-
rhages in nonaccidental head trauma. Although a complete
discussion of the funduscopic findings of various conditions
that can cause retinal hemorrhages and possibly overlap in
appearance with inflicted injury is beyond the scope of this
article, it is insufficient for the radiologist to simply know
whether retinal hemorrhages are present. Instead, it is
important for radiologists to be familiar with the basic
terminology used in the funduscopic report in order to know
whether the hemorrhages are suspicious for nonaccidental
injury.

Funduscopic findings in the context of abusive head
injury range from normal to a pattern of severe injury.
Retinal hemorrhages that are few in number, single-layered
and located in the posterior pole of the eye are nonspecific
and can be seen in a variety of conditions [60]. Features of
retinal injury characteristic of nonaccidental trauma include
retinoschisis (layers of the macula split to form a cystic
cavity), multiple foci of hemorrhage that tend to be
multilayered (involving combinations of pre-, intra- and
subretinal layers), located more anteriorly and peripherally,
and extending to the ora serrata (Fig. 17) [58, 60, 61].

Controversy regarding the significance of subdural
hematomas

Although subdural hematomas are the most commonly
identified intracranial manifestation of nonaccidental trau-
ma, they are likely not as specific an indicator of inflicted
injury as previously thought [57, 62]. Subdural hematomas

Fig. 16 Vitreous and retinal
hemorrhages in a 10-month-old
female victim of inflicted injury.
a Axial T1-W MR image shows
a hyperintense focus (arrow)
within the vitreous of the left
globe. b Corresponding axial
T2-W image reveals decreased
signal (arrow), suggesting acute
blood. Multiple bilateral multi-
layer retinal hemorrhages were
confirmed on funduscopic
examination

Fig. 15 Benign enlarged subarachnoid spaces and subdural hemato-
mas in a 5-month-old developmentally normal boy with macro-
cephaly. Coronal gray-scale US image shows bilateral subdural fluid
collections with internal membranes (arrows). Investigation was
negative for inflicted injury
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stem from shear-strain forces causing disruption of the
bridging cortical veins that traverse the extraaxial fluid
spaces to the dural venous sinuses, allowing blood to
collect over the cerebral convexities, along the interhemi-
spheric fissure and layer on the tentorium cerebelli [63]
(Fig. 18). Although subdural hematomas are the most
frequent imaging finding in nonaccidental head trauma,
their mere presence is nonspecific and correlation with the
clinical history and physical examination is imperative in
order to investigate the various etiologies of subdural
hematomas [41].

Despite this challenge, it is prudent to know the typical
imaging features of accidental and nonaccidental subdural
hematomas. Accidental subdural hematomas tend to be
unilateral and located adjacent to calvarial fractures and
scalp hematomas. In contrast, nonaccidental subdural
hematomas are more often bilateral and can occur far from
the site of calvarial fractures and scalp hematomas because
of inertial forces [15, 64].

Pitfalls in diagnosis

Glutaric aciduria type 1 Glutaric aciduria type 1 can be
mistaken for nonaccidental head trauma because of the
presence of brain atrophy and subdural fluid collections that
sometimes contain hemorrhage [65]. Retinal hemorrhages
have also been reported in glutaric aciduria type 1. It is an
autosomal-recessive disorder caused by glutaryl-CoA dehy-
drogenase deficiency, which prevents the normal metabolism
of amino acids with subsequent accumulation of intermedi-
ate breakdown products, specifically glutaric acid. Patients
often present with macrocephaly, seizures (20%), motor
delay and mental retardation [65, 66]. Diagnostic neuro-
imaging shows brain atrophy with a frontotemporal predi-
lection, subdural effusions, subdural hematomas, and white
matter and basal ganglia T2 shortening on MRI (Fig. 19).
The prognosis of glutaric aciduria type 1 tends to vary with
age of onset. The clinician should be contacted to arrange for
further laboratory testing to clarify the diagnosis [13].

Fig. 18 Interhemispheric sub-
dural hematoma caused by
nonaccidental injury in a 5-
month-old boy. Axial CT
images (a) identify asymmetric
hyperattenuation and thickening
along the left side of the falx
cerebri (arrow) that (b) extends
over the left convexity (arrow)

Fig. 17 Retinal hemorrhages
caused by nonaccidental
trauma in a 6-month-old boy.
a Funduscopic image shows
multiple (too numerous to
count) multilayered retinal
hemorrhages, which were also
bilateral (contralateral side not
shown). b Funduscopic image of
a normal retina in a another 6-
month-old child for comparison
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Hemophagocytic lymphohistiocytosis Neuroimaging find-
ings of hemophagocytic lymphohistiocytosis can overlap
with those of nonaccidental head trauma, but the clinical
manifestations typically differ greatly. Hemophagocytic
lymphohistiocytosis is a rare, nonmalignant disorder of
immune regulation with a presentation that is nonspecific
and can involve multiple organ systems including the brain
[67]. Hepatomegaly, fever and coagulopathy are common,
and though retinal hemorrhages might be present, they are
not typical of those found in nonaccidental trauma. Osseous
involvement is uncommon but can include rib fractures and
periosteal reaction, similar to nonaccidental trauma [68].
Findings of hemophagocytic lymphohistiocytosis include
parenchymal hemorrhage, subdural hematoma, leptomenin-
geal enhancement, focal necrosis and brain atrophy
(Fig. 20). Hemophagocytic lymphohistiocytosis must be
distinguished from nonaccidental head trauma because the
prognosis is fatal without early treatment with immunosup-
pressive chemotherapy and/or bone marrow transplantation
[67, 68].

Conclusion

Interpreting the neuroimaging findings of nonaccidental
head trauma in an objective manner allows the radiologist
to provide important information that can be used during
investigations of possible inflicted head injury. Understand-
ing the potential pitfalls and controversial findings that
occur can help radiologists distinguish between nonacci-
dental and accidental head trauma with increased confi-

dence. This, in turn, facilitates better patient care, allows
proper protection of children with nonaccidental trauma,
and helps prevent wrongful accusations and inappropriate
separation of families of children with accidental trauma or
other medical conditions.

Fig. 20 Hemophagocytic lymphohistiocytosis in an 11-day-old boy.
Axial CT image shows diffuse cerebral edema with left-to-right shift
and left occipital parenchymal blood (arrow) (image shown with
permission from Rooms et al. [67])

Fig. 19 Glutaric aciduria type 1
in a 4-year-old boy with
macrocephaly and hypotonia.
Axial T2-W MR images reveal
(a) diffuse brain atrophy, most
severe in the temporal lobes, and
(b) posterior putamina (arrows).
Diffuse patchy abnormal bright
signal throughout the deep white
matter is also noted. No sub-
dural hemorrhage was found
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