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MR Imaging of Shaken Baby Syndrome
Manifested as Chronic Subdural
Hematoma

Shaken baby syndrome (SBS) is a form of child abuse that can cause signifi-
cant head injuries, of which subdural hematoma (SDH) is the most common man-
ifestation. We report the MRI findings of chronic SDH in three cases of SBS,
involving two-, three- and eight-month-old babies. The SDH signal was mostly
low on T1-weighted images and high on T2-weighted images, suggesting chronic
SDH. In chronic SDH, a focal high signal on T1-weighted images was also noted,
suggesting rebleeding. Contrast-enhanced MRI revealed diffuse dural enhance-
ment. 

n child abuse victims, head injury is a major cause of morbidity and mor-
tality (1 3). Shaken baby syndrome (SBS) is a form of abuse that can
cause severe head injuries such as subdural hematoma, subarachnoid he-

morrhage, hemorrhagic contusion, and/or diffuse axonal injury (4, 5). SBS, the most
common pattern of child abuse, has been a medical and social issue in many developed
countries and has recently become an issue in Korea. Because the clinical history is in
many instances insufficient and SBS frequently leaves no external evidence of physical
injury, imaging such as CT or MRI is very important. We describe three cases of SBS
presenting as chronic subdural hematoma.

CASE REPORTS

Case 1
A three month-old baby girl was admitted to the emergency department because of

a seizure which occurred the previous day. There was no fever, and no definite history
of trauma. She was a term baby with no  perinatal problems such as birth trauma, and
the findings of physical and laboratory examinations were unremarkable. Simple skull
and chest radiographs revealed no abnormality. MRI performed on the day of admis-
sion showed left frontal subdural hematoma (SDH). The SDH signal was heteroge-
neous (high and low) on T1-and T2-weighted images, suggesting rebleeding in chronic
SDH. Contrast-enhanced MRI revealed diffuse dural enhancement in the left hemi-
sphere (Fig. 1), and fundoscopic examination demonstrated the presence of bilateral
retinal hemorrhage. There was no definite history of child abuse.

Case 2
An eight-month-old baby boy was admitted to the emergency department with a

seizure which occurred 40 minutes earlier. For three days he had shown symptoms of
upper respiratory infection, and had mild fever. There was no definite history of trau-
ma. He was a term baby with no perinatal problems, and the results of physical and
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laboratory examinations were unremarkable. Simple skull
and chest radiographs showed no abnormality. MRI per-
formed the following day revealed bilateral fronto-tem-
poro-parietal SDH. This showed a mainly low signal on
T1-weighted images and a high signal on T2-weighted im-
ages. On the right side, the hematoma showed a high focal
signal on T1-weighted images, suggesting rebleeding.
Contrast-enhanced MRI revealed the dura mater as faintly

enhanced (Fig. 2), and fundoscopic examination performed
the following day indicated bilateral retinal hemorrhage.
There was no definite history of child abuse.  On hospital
day 22, subdural catheter drainage was performed and
about 400cc of chronic hematoma was evacuated.

Case 3
A two-month old baby girl was admitted to the emer-
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Fig. 1. Chronic subdural hematoma (SDH) in a three-month-old female patient. 
A. T1-weighted image shows mainly low-signal SDH, with a high signal focus in the left frontal area.
B. On a T2-weighted image the signal intensity of the chronic SDH is mainly high, with a focal area of low intensity.
C. Contrast-enhanced T1-weighted image shows overlying linear dural enhancement.
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Fig. 2. Chronic SDH in an eight-month-old male patient.
A. T1-weighted image shows low-signal SDH in both frontal areas.
A high signal area, suggesting subacute hemorrhage, may also be observed in the right frontal area (arrow).
B. On a T2-weighed image, the signal intensity of the SDH is mainly high, though there is a focal area of low intensity (arrow).
C. Contrast-enhanced T1-weighted image shows diffuse linear dural enhancement.
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gency department on account of a seizure 16 hours earlier,
and for three days she had had a fever. She was a term ba-
by with no perinatal problems, and the findings of physical
and laboratory examinations were unremarkable. Simple
skull and chest radiographs indicated no abnormality. MRI
performed on the day of admission showed SDH in both
cerebral hemispheres and the posterior fossa. The
hematoma showed a low signal on T1-weighted images
and a high signal on T2-weighted images. A bilateral focal
high signal was also noted on both T1- and T2-weighted
images of occipital areas, suggesting rebleeding or hemor-
rhage of a different stage, and in addition, diffuse dural
thickening and enhancement were observed. Subdural
catheter drainage was undertaken the following day, and
chronic hematoma was evacuated. Fundoscopic examina-
tion was not performed. A meticulous interview  with a so-
cial worker revealed that the child had been abused. 

DISCUSSION

SBS was first described by Caffey in 1972 as whiplash
baby syndrome, and acceleration-deceleration stress is
known to be the cause of the injury (1). Approximately
two-thirds of shaken babies suffer permanent brain dam-
age or die (6). Violent shaking can produce significant
damage, especially to the brain or head and neck; this in-
cludes intracranial hemorrhage, retinal hemorrhage, and
hemorrhage in the high cervical cord (4, 5). Because their

neck muscles are not strong enough to support their rela-
tively large head compared with adults, and because their
brains are not completely myelinated, infants are very sus-
ceptible to shaking (7).

SDH is the most common manifestation of head injury in
SBS, and since SDH, especially chronic SDH, is a very rare
cause of accidental injury among infants (3, 8, 9), radiolo-
gists should suggest the possibility of SBS and child abuse.
In young babies, whose CSF space is larger than in adults,
bridging veins can easily be torn during shaking (1). If re-
peated shaking leads to injury, SDH can be chronic and he-
morrhage may occurr during both the acute and chronic
stages, as in our cases (9). The presence of SDH of different
ages is indicative of injuries from repeated abuse (2).
Differentiation between acute and chronic SDH on the sole
basis of a T1 or T2 signal can be difficult, and-as in our cas-
es-dural enhancement observed at contrast-enhanced MRI
and probably due to a granulation tissue membrane can be
a helpful finding for diagnosing chronic SDH (9). Other
manifestations, such as subarachnoid hemorrhage, cerebral
contusion and diffuse axonal injury can also occur in SBS,
but only SDH was noted in our three cases. Except for sub-
arachnoid hemorrhage, MRI is superior to CT in diagnos-
ing these head injuries (9).

Retinal hemorrhage is one of the characteristic signs of
SBS and is known to result from an abrupt rise in intracra-
nial pressure during shaking (7). Birth trauma can cause
retinal hemorrhage, though this resolves quickly (10).
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Fig. 3. Chronic SDH in a two-month-old female patient.
A. T1-weighted image shows low (though higher than CSF)-signal SDH in both cerebral hemispheres and the posterior fossa. In addi-
tion, a high signal area, suggesting subacute hemorrhage, can be seen in the occipital areas (arrows).
B. T2-weighted image reveals high signal intensity SDHs in both frontoparietal and occipital areas (arrows). 
C. Contrast-enhanced T1-weighted image demonstrates diffuse linear dural enhancement.
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Subacute bacterial endocarditis, anemia or thrombocytope-
nia can also lead to retinal hemorrhage, but these can be
ruled out by clinical findings such as the results of  labora-
tory tests (10). Bilateral retinal hemorrhage was found in
two of three cases in this report; in neither was there a his-
tory of birth trauma, and nor were the laboratory findings
remarkable. Conditions which can cause retinal hemor-
rhage, such as subacute bacterial endocarditis, anemia or
thrombocytopenia, were ruled out by the clinical and labo-
ratory findings in all our three cases. Many reports have in-
dicated that in the absence of any disease process, retinal
hemorrhage is indicative of SBS (1). In case three, fundo-
scopic examination was not performed, but a history of
child abuse was revealed by the interview with the social
worker; adequate counseling of the patient and her family
was thus possible. In none of the three cases was there a
history of trauma and the infants’ parents or carers did not
admit to any physical insults to the patients. Many people
do not know, however, that shaking a baby can cause se-
vere injury, and thus fail to mention it  during history tak-
ing; in many instances, unless there is external evidence of
injury, a diagnosis of SBS may therefore be delayed or
even impossible. In detecting abnormal injuries and sug-
gesting to the clinician the possibility of SBS, the radiolo-
gist’s role is thus very important and he or she can help
prevent further damage due to repeated shaking.

In summary, we have described three cases of SBS
shown by MRI to be chronic SDH. When radiologists inter-

prete the images in cases involving head injuries to young
basies, they should bear in mind the possibility of SBS, and
by suggesting to the clinician that a particular case may in-
volve this and child abuse, may be able to prevent further
harm to a patient.
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