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Evaluation of the aortic arch injection method using 50% diluted-contrast medium
for the measurement of cerebral blood volume with an angiographic C-arm system
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@Abstract@®
Objective: Optimizing the contrast medium injection protocol used during cerebral blood volume (CBV)
imaging by C-arm flat panel detector computed tomography (CT) is important in order to achieve good
image quality and minimizing contrast medium dosage. The purpose of this study was to assess the
feasibility of C-arm CBYV obtained through aortic arch injection of 50% diluted contrast medium using a 4F
diagnostic catheter positioned directly above the aortic valve.
Materials and Methods: There were 100 enrolled patients with 117 examinations in this study. The total
amount of contrast medium used and the frequency of technical errors were measured. CBV values were
evaluated in 23 cases with normal circulation.
Results: No complications occurred during the examination. C-arm CT measurement of CBV using the
aortic arch injection method was technically successful and provided useful CBV information. However,
technical errors occurred in six cases, resulting in significantly degraded CBV images. The mean amount of
the contrast medium used was 46.0+4.0 ml. In normal circulation cases, there were significant differences
between the left and right hemispheres in the anterior and middle cerebral artery territory, but no
significant differences in the posterior cerebral artery territories and basal ganglia.
Conclusion: Preliminary results indicate that C-arm CBV maps are feasible using aortic-arch injection of
50% diluted contrast medium, with the advantage of lowering the contrast dosage requirement below that
for injection of undiluted contrast medium. C-arm CBV imaging after injection with 50% diluted contrast
medium may provide clinically useful information for patient management.
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Table 1 Patient characteristics
Case 100
Number of examination 117
Gender male: 57, female: 43
Patient age (year) 66.5+12.3
Approach route
Femoral 35
Brachial/Radial 82
Diagnosis
Aneurysm (incidental) 18
SAH 4
AVM 1
Ischemic disease
Cerebral infarction (acute state)
cardiogenic 7
atheroma 29
lacuna 5
Non-symptomatic
Intracranial lesion
stenosis 8
occlusion 7
Cervical lesion
stenosis 9
occlusion 1
After CAS procedure 17
Others
Meningioma 5
Glioma 2
Epilepsy 1
Sinus thorombosis 2
Subclavian steal 1

AVM: arteriovenous malformation, CAS: carotid artery stenting, SAH: subarachnoid hemorrhage
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Fig. 1

The technical process of Neuro parenchymal blood volume (PBV) image acquisition withafter aortic arch injection.
C-arm cerebral blood volume (CBV) requires 2 rotational acquisitions, the first without contrast injection, and the

second with a delay after the start of contrast injection.

Red arrow: artery, blue arrow: vein, orange arrow and circle: brain parenchyma.
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Table 2 Demographic and imaging data

Total case of Neuro PBV examination 117
Technical error
motion artifact 3 (2.6%)
catheter malposition 3 (2.6%)
Scan delay time (sec) 8.26+1.46
Total examination time (sec) 295+15

Total amount of contrast medium (ml)
Neuro PBV 46.0%=4.0
conventional angiography 721%250

Fig. 2

Motion artifacts significantly degrade the perfusion images (A, B). An example of highly
asymmetrical CBV maps due to catheter malposition. The anteroposterior view of the
aortic arch and bilateral carotid artery obtained during test acquisition with introduction
of a 4F Simmons type diagnostic catheter (C). The CBV map show remarkably low CBV
values on the right side, which is devoid of contrast medium (D).
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Table 3 Neuro PBV and CBV values in cases of normal circulation (n=23)

CBYV value p value
(ml/100g) (right vs. left)
right 2.95+0.45
ACA 0.003*
left 267047
right 353*051
MCA 0.003*
left 3.19=047
right 336051
PCA 0.337
left 3224047
. right 3.35+053
Basal Ganglia 0.498
left 331052

TG
i
gﬁﬂa};
Fig. 3
Clinical case of normal circulation. A 66-year-old woman with unruptured aneurysm. The anterior-posterior views of
the right (A) and left (B) common carotid angiograms show normal circulation, and the right vertebral angiogram
also shows normal circulation (C). The anteroposterior view of aortic arch and bilateral carotid artery were set to

a wide field of view (D). Axial CBV image obtained with Neuro PBV (E) and CT perfusion (CTP) image (F) are
highly symmetrical across cerebral hemispheres.
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Fig. 4
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A case of decreased CBV value in the left anterior cerebral artery and middle cerebral artery territory of a 68-year-
old woman with unruptured aneurysm. The anterior-posterior views of the right (A) and left (B) common carotid
angiograms show normal circulation, and the left vertebral angiogram also shows normal circulation (C). The
anteroposterior view of aortic arch and bilateral carotid artery were set to a wide field of view (D). An axial image
acquired with the Neuro PBV image acquisition protocol show decreased CBV in the left frontal and parietal cerebral
hemisphere (E). However, the CBV map obtained with CT perfusion (CTP) shows symmetry across cerebral

hemispheres.
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Fig. 5

A 72-year-old woman with a history of progressing right carotid artery stenosis. Right common carotid angiography
shows severe stenosis at the site of the distal cervical internal carotid artery (ICA) bifurcation (A). Cerebral blood
volume (CBV) mapping with the Neuro PBV before carotid artery stenting (CAS) (B, C). ICA stenosis is improved
after CAS (D). No significant change occurs in the CBV value after CAS (E, F).
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