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@Abstract@®
Objective: We present a new technique for measurement of cerebral blood volume (Neuro PBV) and visualization
of the color-coded digital subtraction image (iFlow) using a C-arm flat detector angiographic system.
Techniques: The Neuro PBV data acquisition protocol consists of 2 rotations: an initial rotation (mask run) followed
by a second rotation after injection of the appropriate contrast medium (fill run). The iFlow was performed with
a routinely used digital subtraction angiography method using the following parameters: 15 frames/s, 15 s of data
acquisition. The data acquired with the Neuro PBV technique and iFlow techniques were loaded on a workstation
to evaluate image quality and compare images before interventional neuroendovascular treatment with those just
after.
Result: No complications occurred during the examination. The Neuro PBV technique with intra-arterial contrast
medium was technically successful and provided feasible cerebral blood volume information. The iFlow images
were also useful for identifying the changes in vascular velocity from before treatment to just after the treatment.
Conclusion: While further work is required to define its ultimate clinical utility, Neuro PBV and iFlow imaging
may provide important information for the management of patients receiving interventional neuroendovascular
treatment.
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Fig. 1 Setting the C-arm system to determine the injection delay time in the acquisition mode. The anteroposterior
plane is set to a wide field of view (A), and the position of the catheter tip above the aortic valve is
confirmed (A, arrow). The twice-diluted contrast medium is injected into the catheter at a rate of 5 ml/s
for 2 s, and the jet flow of contrast medium at the catheter tip confirmed (B, arrow); both carotid arteries
and vertebral arteries are well identified (C). The lateral plane is set to a position that allows comfirmation
of both the internal carotid artery and the confluence (D, E). The maximally visualized contrast
enhancement at the confluence can be determined to choose an injection delay time (F, arrow).
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Fig. 2 An example of normal circulation on neuro-parenchymal blood volume (Neuro PBV) imaging. Axial (A),
coronal (B), and sagittal (C) images.
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Fig. 3

Case 1. A 61-year-old man with a history
of right parietal infarction because
of ipsilateral internal carotid artery
(ICA) stenosis. Right common carotid
angiography shows severe stenosis
at the site of the distal cervical ICA
bifurcation (A, arrow). A color-coded
digital subtraction angiography image
(iFlow) before treatment reveals that
the ICA circulation velocity is markedly
low and the external carotid artery
(ECA) shows the same color as the
ICA, which indicates that the ECA has
almost the same circulation velocity as
the ICA (B). ICA stenosis is improved
after carotid artery stenting (C, arrow).
The circulation velocity of the ICA is
obviously improved and cortical veins are
also visualized in the same iFlow image
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Fig. 4 Case 2. A 67-year-old man with acute basilar artery occlusion. The anteroposterior view of the right
vertebral angiogram shows occlusion of his basilar artery at the mid-portion (A, arrow). A Merci
Microcatheter 18L was inserted at the left posterior cerebral artery. Double injection at the microcatheter
and guiding catheter reveals a thrombus at the tip of the basilar artery (B). The Merci Retriever was
placed in the thrombus (C). Recanalization of basilar artery was performed; however, right posterior
cerebral artery remains occluded (D).

Fig. 5 Case 2. Diffusion weighted imaging (DWI) performed 3 hours after occlusion onset confirms the presence
of an acute right cerebellar hemispheric infarction (A). Axial (A) and sagittal (B) images of Neuro PBV
show decreased cerebral blood volume (CBV) at the site of the right cerebellar hemisphere and brain stem
(B, C). DWI performed after treatment shows newly developed acute infarcted lesions in the left cerebellar
hemisphere; however, the brain stem remains intact (D). Neuro PBV image shows a remarkable increase of
CBV at the brain stem and cerebellum after recanalization of the basilar artery (E, F).
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