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BACKGROUND: 50-year-old male with recent history of crack cocaine 
inhalation with subsequent loss of consciousness was brought to the 
emergency room unresponsive.  He had no significant medical or surgical 
history and his clinical exam was notable for AAO x 0, pinpoint pupils, and 
tachycardia.  Toxicology drug screen came back positive for multiple 
substances including benzodiazepines, cocaine, THC, and opioids.  In the ED 
he went into cardiac arrest and return of spontaneous circulation was 
achieved.  He never regained consciousness and was transferred to the 
intensive care unit for close monitoring.  
INITIAL IMAGING: Initial CT examination obtained upon admission showed no 
acute intraparenchymal blood, extra axial fluid, midline shift, skull fracture, 
or acute ischemic stroke.  Repeat CT examinations over the following three 
days showed no new acute finding, swelling, or sequelae of trauma.   
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Brain death is defined as irreversible cessation of circulatory and respiratory 
functions including all functions of the entire brain, including the brain stem.  
Brain death is primarily a clinical diagnosis; however imaging can play a 
crucial role in helping the clinician determine cerebral circulation and other 
radiographic findings associated with brain death. The best radiologic test for 
the diagnosis is the nuclear medicine brain death study which is used to 
evaluate for the presence, uniformity, or absence of cerebral blood flow in 
the supratentorial cerebrum, infratentorial cerebellum, and brainstem.  The 
preferred scintigraphic agent is technetium 99m hexamethylpropyleneamine 
oxide (HMPAO) due to its propensity to become trapped within the blood brain 
barrier, rapid accumulation, and delayed washout properties.  Determination 
of a positive study is lack of radiotracer within the cerebrum, cerebellum, 
and brainstem on delayed dynamic flow imaging or 20-minute delayed 
imaging.  There can be a characteristic hot nose sign associated with shunting 
of blood from the internal carotid into the external carotid arterial circulation 
due to increased intracranial pressure leading to the appearance of 
hyperemia around the nasal mucosa when compared to the cerebrum.  
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CURIOUS CASE OF BRAIN DEATH 

 

MRI RESULTS 

Nuclear Medicine Brain Death Study: Initial dynamic flow images (left 
image) obtained showed no radiotracer uptake within the cranium and 
delayed imaging also showed lack of intracranial radiotracer. A characteristic 
shunting of tracer into the sinuses. (right image). 

MRI: Diffusion and aDC imaging shows mild periventricular signal with corresponding 
decreased aDC. Saggital T1 weighted MRI of the brain before administration of IV 
contrast (left image) and after IV gadolinium contrast shows no enhancement. (right 
image) 

Magnetic resonance imaging characteristics of loss of cerebral blood flow 
tend to follow a predictable characteristic pattern.  T1 weighted 
imaging shows a loss of grey matter and white matter differentiation 
with loss of normal signal peripherally at the cortex. T2 weighted 
sequence shows increased T2 signal with swelling of the cortical gyri.  
Diffusion weighted imaging (DWI) shows diffusely increased signal 
signifying restricted diffusion of free water and there should be a 
corresponding loss of apparent diffusion (aDC) coefficient.  Contrast is 
not expected to diffusely profuse the cerebral vasculature.  
This patient had a combination of a positive brain death study, diffusely 
mild restricted diffusion confirmed by diffusely increased signal on MRI 
DWI with accompanying decreased aDC, and lack of contrast perfusing 
cerebral vasculature after intravenous injection.  However, the patient’s 
brain architecture was preserved on T1 and T2 imaging without swelling, 
herniation, or lack of peripheral grey-white matter differentiation which 
are characteristic findings after anoxic insult and reperfusion.  The 
differential diagnosis at that point was diffuse intracranial cerebral 
arterial spasm secondary to drug use with diffuse intra-arterial clot 
formation and lack of reperfusion resulting in preserved architecture.  
Further differential considerations also include locked-in syndrome.  The 
patient’s family decided to withdraw care before further testing could 
be undertaken.  
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