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Cerebral circulation measurement by ASL imaging: arterial transit time and
arterial transit artifact
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Pseudo-continuous arterial spin labeling (pCASL) is a completely
non-invasive method of cerebral perfusion measurement. However, cerebral blood flow (CBF)
quantification is hampered by arterial transit artifacts characterized by bright vascular signals
surrounded by decreased signals in tissue regions, which commonly appear in patients with reduced
cerebral perfusion pressure. Alternatively, ATT-like information can be extracted by calculating the

spatial CoV from pCASL CBF images with single-PLD acquisition. The present study demonstrated the
correlations between the spatial CoV determined by pCASL and PET-based measures for a patient group
with cerebrovascular steno-occlusive disease. This method, although it is currently an ROl-based
assessment, is feasible in clinical settings without the need for time-consuming, multi-timing ASL
scans and can potentially detect subtle perfusion abnormalities.
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1) single-PLD pCASL acquisition: labeling duration (LD) = 1,800 msec; postlabeling delay (PLD) =
2,000 msec; repetition time (TR)/echo time (TE) = 4,600/14.8 msec; EPI factor = 21; number of
repetition (N) = 6 (pairs of control and label; N = 2:6 used for CBF calculations); scanning time = 4
min 6 sec

2) multi-timing PASL acquisition: FAIR-Q2TIPS (or PICORE-Q2TIPS?) labeling; T11 = 700 msec;
TI2 = 470 — 3,770 msec (16 time-points); TR/TE = 4,600/21.8 msec; EPI factor = 31; N = 1;
scanning time =5 min 11 sec

GRAPPA acceleration factor = 2; turbo factor = 12;
field of view = 256x256x144 mm; voxel size = 4.0x4.0x6.0 mm3; 24 slices
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Table1
Hemisphere Paired t-test
Contralateral Ipsilateral t p
PET CBF (mL/100 g/min) 46.54+89 413496 —4.51 <0.001
CBV (mL/100g) 3314045 3514053 2.85 0.012
MTT (s) 4384083 531+1.19 4.59 <0.001
VR (%) 27.84+183 179+ 16.5 —3.47 0.003
OEF (%) 43.8+6.0 449+ 6.6 2.02 0.060
PASL ATT (ms) 1,059+ 142 1,305+ 175 4.99 <0.001
pCASL CBF (mL/100 g/min) 41.7+67 384487 -293 0.010
Spatial CoV (%) 29.34+52 4224109 549 <0.001

ATT: arterial transit time; CBF: cerebral blood flow; CBV: cerebral blood volume; CoV: coefficient of variation; MTT: mean transit time; OEF: oxygen
extraction fraction; PASL: pulsed arterial spin labeling; pCASL: pseude-continuous arterial spin labeling; PET: positron emission tomography; VR:
vascular reactivity. Values are means and standard deviations.
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Table2
Table 1. Correlation coeffidens beoween ASL and PEFbased mexsures.
Pooled data Contralsteral only lpsilzteral only
PET r B r b r b
PASLATT CBF —0.480 o004 —0.537 002é —0311 024
CBY 0094 0.596 —0u063 o8l —0030 LR ]
Ve, MTT 0508 ooz 0.488 0047 0268 0298
YR —0.208 0.237 —0.235 0.365 0123 0638
OEF 0268 0126 0158 0545 0355 0. le2
pCASL Spadal CaV CBF —0541 ool —0.374 o13e —0.570 o7
CBY 0082 0LEdd —0.078 0767 —0050 0.B48
Wi, HMTT 0587 <@oal 0339 0.183 0.508 0037
VR -0373 o30 —0lle QLe57 0376 13Ir
OEF 0074 0679 —003% 0883 0051 0.B45

Mote MNunbers in bold ialic represent signiicant correbtions (p « Q05 ATT: arberial transit time; CBF: cerebral blood fliow; CBV: cerebral blood
wolmme; CoV: coefficient of varation; MTT: mean transt time; OB oxygen extraction fractiorg FASL: pulsed arterial spin hbeling: pCASL pseudo-
continuous arterial spin bbefing: PET: positron emision tom ography; Vi vasoular reactivitg
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