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CT hyperdense lesion after head trauma: is 
it traumatic?
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DESCRIPTION
A woman in her 70s presented in our emergency 
department after a car accident with reported loss 
of consciousness on scene after the trauma. In our 
initial examination, she presented with retrograde 
amnesia to the event, elevated BP (194/108 mm 
Hg), tachycardia (109 beats per minute) and normal 
neurological examination. Laboratorial tests 
showed hyperglycaemia of 428 mg/dL, glycosuria 
and ketonuria. She had a medical history of hyper-
tension, insulin- dependent diabetes mellitus, dyslip-
idaemia and multinodular goitre. Cataract surgery 
accounted for the only previous surgical procedure. 
She denied any pharmacological allergies. She had 
been prescribed glargine and glulisine insulin, but 
due to non- compliance, her glucose and glycated 
Hb levels were not controlled.

We ordered a head CT as part of our trauma 
protocol and found a noticeable hyperdense image 
in the right lenticular and caudate nuclei, confined 
to the grey matter, without enhancement after 
contrast (figure 1). To the untrained observer, this 
could be interpreted as a haemorrhage secondary to 
traumatic brain event. Yet, this finding is compatible 
with sequelae of severe hyperglycaemic profile. The 
lesion was found to have around 40–45 Hounsfield 
units. The most consistent and common imaging 
features of hyperglycaemic changes are CT hyper-
densities or hyperintense basal ganglia signal on MRI 
T1 weighted images, without surrounding oedema 
or mass effect.1 Haemorrhagic CT lesions following 
blunt trauma are usually in subdural, subarachnoid 
or intraparenchymal locations, and less commonly 
epidural, having Hounsfield units values of around 
65–80. Thus, traumatic haemorrhage was ruled 
out. Professionals dealing with traumatised patients 
should be aware of this finding.

The patient was referred to immediate optimisa-
tion of antidiabetic therapy on the same day at the 
Emergency Department and afterwards continued 
long- term diabetes specialised consultations. As a 
result, glycated Hb levels decreased from 14.6% 
to 7.8%. Regarding neurological manifestations, 
she remains asymptomatic with no signs of either 
hemichorea or hemiballismus. A comparison head 
CT was performed after stabilisation of glycated Hb 
levels, 18 months after the accident, and the hyper-
dense image was no longer detected, while enceph-
alomalacia was observed instead (figure 2).

Cases reported in the literature with basal ganglia 
CT hyperdensities usually describe patients with 
severe ketotic or non- ketotic hyperglycaemic and 
contralateral hemiballismus and/or hemichorea.2–4 
There are also other cases in which the patient 

presents atypically, with loss of consciousness.5 
The pathophysiological mechanism underlying 
these imaging abnormalities is not yet clear. Some 
investigators postulate it is due to hyperglycaemia- 
induced hyperviscosity and vasogenic oedema,6 
other describe hyperviscosity- induced partial isch-
aemic injury,7 while others hypothesise an excess 

Figure 1 CT images showing a hyperdense lesion in the 
right lenticular and caudate nuclei, confined to the grey 
matter, without enhancement after contrast. Image in the 
left: before contrast administration. Image in the right: 
after contrast.

Figure 2 CT image 18 months after the accident, 
showing absence of basal ganglia hyperdensity found at 
the initial admission.
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formation of gemistocytes, reactive swollen forms of astrocytes, 
which result from ischaemic changes and metabolic derange-
ment.8 Movement disorders may as well be a manifestation 
of depletion of gamma- aminobutyric acid and acetylcholine 
neurotransmitters in the basal ganglia, mainly the putamen, as 
brain reverts to anaerobic pathways in hyperglycaemic states, 
depressing Krebs cycle.1 No consensus has been reached so far. 
In this case, our patient did not present any movement or neuro-
logical disorder prior or after the accident.

The basal ganglia are highly metabolically active, and one 
should hypothesise other possible non- traumatic oetiologies for 
CT hyperdensities. Most of these are bilateral and examples are 
Wilson’s disease, neurodegenerative disease, poisoning, Tay- 
Sachs disease, drug consumption or ischaemic events. Regarding 
haemorrhage and tumour, which also present with unilateral 
abnormality, differentiation can be made as the hyperdense 
area in hyperglycaemia has lower Hounsfield units values and 
conforms to the shape of basal ganglia sparing the internal 
capsule.9

Concerning the disappearance of these imaging findings, the 
cases reported in the literature do not mention a time interval 

in which it occurs. In our case, the hyperdense lesion evolved to 
an encephalomalacia area, which can hypothetically be related 
to a stroke (one of the possible pathophysiological mechanisms 
previously described). As a principle, follow- up with internal 
medicine or neurology consultations is advised, and neuropatho-
logical processes should be studied accordingly, outside the acute 
setting.
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Learning points

 ► Hyperdense lesions on head CT after trauma are usually a 
result of intracranial bleeding, namely cerebral contusion, 
epidural, subdural or subarachnoid haemorrhage.

 ► When these are observed in the basal ganglia, intracranial 
haemorrhage might not be correct diagnosis. Other 
pathologies, mostly metabolic, such as sustained severe 
hyperglycaemia, should be ruled out.

 ► Basal ganglia CT/MRI hyperdense images with movement 
disorders (hemiballismus and/or hemichorea) are rare in 
diabetic patients, but they can be present in those with very 
poor glycaemic control.

 ► We report a case of an asymptomatic diabetic patient with 
the above- mentioned abnormal CT finding which disappeared 
in a control CT 18 months afterwards, when glycaemic values 
were already under control.
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