
Added value of advanced 
perfusion parameters in 
Moyamoya patients

Moyamoya disease (MMD) is a cerebrovascular disease 
characterised by progressive steno-occlusion of the terminal 
part of the internal carotid arteries, causing a decline in cerebral 
perfusion pressure (CPP) distal to the steno-occlusion lesion. 

This will trigger a haemodynamic and metabolic response to 
preserve the cerebral metabolic rate of oxygen (CMRO2). 
Cerebral auto-regulation will dilate resistance arteries to 
maintain adequate cerebral blood flow, (decreasing the 
cerebrovascular reserve capacity (CVR) in affected vascular 
regions) and an increase in oxygen extraction fraction (OEF) will 
contribute to sufficient oxygenation and normal CMRO2.  

CVR can be estimated measuring CBF during the 
Acetazolamide challenge using Arterial Spin Labelling. In this 
case report, advanced perfusion metrics OEFmax* and 
CMRO2max* were estimated based on DSC perfusion using  
Cercare Medical Neurosuite. This case report indicate the 
potential value of adding OEFmax and CMRO2max measurements 
in patients with MMD.

Introduction

Female patient, aged 29 years, with unilateral MMD. Suzuki 
grade IV-V right internal carotid artery. Revascularisation surgery 
performed on the right side in 2017 using multiple burr hole 
technique. Disease progression is monitored with MRI on an 
early basis. 
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Only small difference in baseline CBF (data not shown) 
between hemispheres could be seen. CVR was clearly lower on 
the affected right side compared to the unaffected left side. 
OEFmax is clearly elevated on the right side with CMRO2max 
uniform between hemispheres. 

In summary, CBF is compensated by auto-regulation causing a 
decrease in CVR. OEFmax is increased to keep CMRO2max 
stable. No intervention will be performed, patient will be called 
for a new MR examination in one year.  

This is an ongoing research effort at Uppsala University Hospital 
to assess the added value and interpretation of OEFmax and 
CMRO2max derived from DSC perfusion data in pre- and 
postoperative evaluation of patient with MMD. Hence, OEFmax 
and CMRO2max were retrospectively calculated and not 
included in the patient evaluation.

Image findings

With the inclusion of OEFmax and CMRO2max it may be possible 
to asses all compensatory mechanisms acting to support 
decreasing CBF in patients with MMD in one MR examination. 
Still, further studies are ongoing to assess the added value and 
interpretation of advanced perfusion metrics based on the 
extended BKCR model (ref Jespersen and Østergaard 2012).
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*OEFmax is a quantity reflecting the maximum attainable OEF from a vascular network 
given a transit time distribution estimated from the shape of the tissue concentration curve 
in conjunction with the arterial input function. CMRO2max is the product of OEFmax and 
CBF.
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