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INTRODUCTION
Brain death is the irreversible cessation of function of the 
brain, including the brain stem; the diagnosis of brain death 
is primarily based on clinical criteria, usually supported be 
confirmatory tests.1 Confirmatory tests come to play when 
clinical testing is not possible. It helps to reduce the time 
taken to confirm diagnosis, helps to avoid unnecessary 
ICU stays which are a financial burden. It helps to expedite 
organ donation and also imaging can be stored as objective 
documentation. CT and MRI pose as noninvasive methods 
and with the presence of specific findings can aid in diagnosis 
with MRI having an added advantage of demonstrating the 
absence of intracranial flow, thus confirming brain death. 

CASE 1
20 year old patient presented with history of fever with chills 
since 5 days and vomiting, bleeding from gums,hematemesis. 
Lab investigations were dengue positivity with 
thrombocytopenia, coagulopathy, deranged LFT and RFT. 
Patient had worsening of sensorium and EEG showed 
diffuse slowing of waves.
CT brain showed diffuse sulcal effacement, tonsillar 
herniation for 12(figure-1).

CASE 2
22 year old lady was brought with history of fever, myalgia, 

status epilepticus. On examination she was seen to have 
respiratory acidosis, thrombocytopenia, coagulopathy. USG 
showed a 5 week gestational sac. MRI was advised. It showed 
Diffuse increased T2/FLAIR signal of cerebral cortex 
suggestive of edema, tonsillar herniation, loss of flow voids 
in bilateral internal carotid arteries and marked diffuse ADC 
drop (fig-2).

CASE 3
A full term vaginal delivery baby with history of meconium 
stained amniotic fluid and asphyxia presented with 
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Conclusion: There is a need to create awareness and to exploit the usefulness of specific radiological findings of brain 
death in scenarios where objective documentation is needed or to shorten the period of observation required before organ 
donation. It also helps to reduce the time taken to confirm diagnosis and helps avoid unnecessary ICU stays which are a 
financial burden. The radiologist role will be to notify the clinician regarding the same which will help in decision making and 
avoid overburdening the patients family and its consequences to follow in present scenario.
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Figure–1: Case 1 CT brain 
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convulsions, cyanosis and tachypnea. ECHO showed 
moderate ASD, small PDA, severe TR, dilated RA, RV. MRI 
was advised which showed diffuse cerebral edema, tonsillar 
herniation and marked ADC drop (fig-3).

DISCUSSION
The irreversible cessation of function of brain is due to 
cerebral circulatory arrest. The reason for cessation of cerebral 
blood flow in brain injury is cerebral edema as the skull bones 
limit the expansion resulting in raised intracranial pressure. 
When raised ICP exceeds the mean arterial pressure 
cessation of blood flow occurs. The common criteria for 
diagnosis is: deep unresponsive coma, absence of brainstem 
function and reflexes and positive apnea test despite pCO2 
being greater than 60 mm Hg.2 In order to confirm brain 
death,irreversibility of such criteria has to be established 
along with absence of reversible etiology such as metabolic 
disturbances, neuromuscular blocking and toxic agents. 
Irreversibility can be proved with imaging techniques which 
demonstrate clear etiology or severe anatomical damage.3 
There are particular circumstances when confirmatory 
tests come to play: (a) neurological assessment cannot be 
performed (e.g. due to severe maxillofacial injuries) (b) a 
primary metabolic/pharmacologic/endocrine abnormality 
(c) there is high cervical cord injury(d) there is diagnostic 
uncertainty due to spontaneous or reflex movements4 (e)
When the pre requisites of brain death are not fulfilled and 

observation period has to be reduced (f )when children less 
than 5 years old are involved.1 (g) early diagnosis is needed 
for organ transplantation.(h)hypothermia. In such situations 
other ancillary tests come to play. These either demonstrate 
absence of electrical activity or cerebral circulatory arrest. 
Methods to establish diagnosis of brain death include: 
1) 	 Nuclear medicine scans which show absence of both 

cerebral metabolisim and blood flow.
2 ) 	Transcranial doppler ultrasound
3) 	 Electroencephalography and Evoked potential studies 

which demonstrate absent brain electrical activity. Both 
techniques may be inaccurate in comatose patients 
owing to drug induced hypothermia, intoxication and 
artifacts.2

4)	 Catheter cerebral angiography: Angiography was 
regarded gold standard. Failure to detect intracranial 
flow is accepted as a confirmatory sign of brain death.5 
However it is an invasive method, with complications 
such as final cessation of blood flow to remaining vessels 
and damage to transplantable organs. Catheterization of 
vessels requires expertise and shift of critically ill patients 
to cath lab could be challenging. Furthermore contrast 
agents could be artifactually introduced into intracranial 
circulation if injected under high pressure or if head is in 
dependent position.6 

5) 	 CT angiography and CT perfusion study: helps diagnose 
absence of cerebral blood flow

6)	 CT: Plain CT is ubiquitous, noninvasive, nontime 
consuming. CT findings in case of brain death are: 
diffuse hypodensity due to cerebral edema, decreased 
differentiation between grey and white matter, sulcal 
effacement, absence of basal cisterns, abnormally dense 
appearing arterial structures of circle of willis and 
deep venous structures mimicking contrast enhanced 
study which is due to intravascular stasis of blood or 
thrombosis reflecting absence of cerebral perfusion7, also 
termed as pseudo SAH. White cerebellum sign is when 
there is diffuse decrease in density of supratentorial brain 
with relative increased density of thalami, brainstem and 
cerebellum.

7) 	 MRI, MRA, MRV: MRA is an accurate, non invasive, 
reliable technique in demonstrating the absence of 
intracranial flow. MRI findings in case of brain death are: 
diffuse gyral swelling, absence of flow voids, high signal 
on DWI with corresponding reduction in ADC poor 
differentiation of grey and white matter, transtentorial 
herniation.Other signs are bilateral transcerebral vein 
sign which is branching structures extending through 
cerebral hemispheres parallel or perpendicular to outer 
wall of lateral ventricle and bilateral cortical vein sign 
which is visualization of cortical veins of cerebral 
hemispheres. MRA and MRV will show no evidence 
of intracranial circulation in combination with non 
visualization of the intracranial veins.Factors such as cost, 
availability of imaging modalitiy and stability of patient 
for transfer are issues which may concern. Another issue 
is MRA is reduced sensitivity to slow blood flow3 which 
may mimic complete occlusion. 

8) Other modalities: MRS and functional MRI.

Figure–2: Case 2: MRI shows diffuse drop in ADC

Figure-3: MRI was advised which showed diffuse cerebral 
edema (case 3)
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CONCLUSION
As radiodiagnostic studies and imaged cases of brain death 
are not very common there is a need to create its awareness 
and to exploit the usefulness of specific radiological findings 
of brain death. Plain CT and MRI are relatively easily 
available and provide ample amount of information and 
these can be used to arrive at a diagnosis of brain death than 
the invasive methods. The radiologist role will be to notify 
the clinician regarding the same which will help in decision 
making and avoid overburdening the patients family and its 
consequences to follow in present scenario. 
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