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Image Report

Pseudosubarachnoid hemorrhage
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A 44-year-old woman with bipolar disorder presented to the emergency department (ED) 
in the midst of a manic episode. She was anxious, tangential, hyperverbal, and delusional 
prompting transfer to psychiatry’s ED crisis unit to await admission. Hours later, during 
a routine check, she was found unresponsive and pulseless. Cardiac monitoring revealed 
pulseless electrical activity; cardiopulmonary resuscitation was initiated with return 
of spontaneous circulation (ROSC) after 16  min. Computed tomography (CT) brain, 
performed immediately after ROSC, was reported as diffuse bilateral subarachnoid 
hemorrhage [Figure 1]. Only the gag reflex was present on brainstem examination. A limited 
sequence “hyperacute” magnetic resonance imaging brain showed global hypoxic ischemic 
injury but no evidence of subarachnoid hemorrhage [Figure 2]. She progressed to brain 
death, confirmed with nuclear medicine testing. Autopsy was negative for subarachnoid 
hemorrhage. Pseudosubarachnoid hemorrhage can be seen in patients with increased 
intracranial pressure due to diffuse cerebral edema as a result of either hypercarbia or severe 
acute diffuse parenchymal injury after cardiac arrest. Radiographically, this manifests as 
decrease in parenchymal attenuation, dilatation, and engorgement of superficial venous 
structures and the arterial vasculature appears bright as compared to the parenchyma 
mimicking subarachnoid hemorrhage.[1-4]

ABSTRACT
Background: Imaging findings postcardiac arrest can influence medical decisions and have impact on discussions 
with caregivers.

Case Description: A  44-year-old female presented to the emergency department and later had an in hospital 
cardiac arrest. Return of spontaneous circulation was obtained and the patient was taken for imaging which was 
read as diffuse bilateral subarachnoid hemorrhage. Magnetic resonance imaging of the brain performed later 
showed no evidence of subarachnoid hemorrhage nor was it seen later on autopsy.

Conclusion: Pseudosubarachnoid hemorrhage can be seen in patients with diffuse cerebral edema, often in the 
setting of either hypercarbia or severe acute diffuse injury.
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PANEL A: COMPUTED TOMOGRAPHY 
IMAGING OF THE HEAD

Careful review of the CT images reveals hyperdense 
appearance of the Sylvian and perimesencephalic 
vasculature as well as the tentorial leaflets. Note that 

the suprasellar cistern is not filled with hyperdensity 
nor is there hyperdensity in the sulci or layering of 
blood over the tentorium as would be evident with 
subarachnoid hemorrhage. Most importantly, one should 
note the loss of gray/white matter differentiation in this 
44-year-old patient. The midbrain is low in density, the 
cisternal spaces are reduced in size, and the cerebellum 
demonstrates no gray/white matter differentiation. The 
relatively hyperdense appearance of vessels within the 
Sylvian and perimesencephalic cisterns, the reduced size 
of the basal cisterns, and the parenchymal hypodensity 
are indicative of diffuse anoxic injury – not subarachnoid 
hemorrhage.

PANEL B: MAGNETIC RESONANCE 
IMAGING – HYPERACUTE PROTOCOL 
(SUSCEPTIBILITY-WEIGHTED IMAGING, 
FLUID-ATTENUATION INVERSION 
RECOVERY (FLAIR), DIFFUSION-
WEIGHTED IMAGING (DWI), AND 
APPARENT DIFFUSION COEFFICIENT (ADC) 
SEQUENCE)

1.	 FLAIR images demonstrate no evidence of abnormal 
signal within the subarachnoid fluid spaces and no flow-
related enhancement

2.	 Diffuse supratentorial restricted diffusion is noted with 
involvement of the deep nuclei (caudate, lentiform, and 
pulvinar) on DWI and ADC sequences

3.	 SWI image demonstrates no blooming artifact or low 
signal intensity within the basal cisterns or sulci as 
would be identified with subarachnoid hemorrhage.

Figure  1: Careful review of the computed tomography images 
reveals hyperdense appearance of the Sylvian and perimesencephalic 
vasculature as well as the tentorial leaflets. Note that the suprasellar 
cistern is not filled with hyperdensity nor is there hyperdensity in the 
sulci or layering of blood over the tentorium as would be evident with 
subarachnoid hemorrhage. Most importantly, one should note the 
loss of gray/white matter differentiation in this 44-year-old patient. 
The midbrain is low in density, the cisternal spaces are reduced 
in size, and the cerebellum demonstrates no gray/white matter 
differentiation. The relatively hyperdense appearance of vessels 
within the Sylvian and perimesencephalic cisterns, the reduced size 
of the basal cisterns, and the parenchymal hypodensity are indicative 
of diffuse anoxic injury – not subarachnoid hemorrhage.

Figure 2: Magnetic resonance imaging – hyperacute protocol (susceptibility-weighted imaging, fluid-attenuation inversion recovery [FLAIR], 
diffusion-weighted imaging [DWI], and apparent diffusion coefficient [ADC] sequence). (1) FLAIR images demonstrate no evidence of 
abnormal signal within the subarachnoid fluid spaces and no flow-related enhancement. (2 and 3) Diffuse supratentorial restricted diffusion 
is noted with involvement of the deep nuclei (caudate, lentiform, and pulvinar) on DWI and ADC sequences. (4) Susceptibility-weighted 
imaging image demonstrates no blooming artifact or low signal intensity within the basal cisterns or sulci as would be identified with 
subarachnoid hemorrhage.
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