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Effects of vascular tortuosities on pseudo-continuous arterial spin labeling and correction

effects of flow-driven adiabatic inversion
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Abstract: Objective To investigate the effects of vascular tortuosities on the pseudo-continuous artery spin labeling (PCASL) and
the correction effects of flow-driven adiabatic inversion used for labeling. Methods All subjects underwent 4 PCASL scans,
including 2 default and 2 modified protocols, and the subjects were divided into control group (the labeling plane intersected at
straight parts of vessels) and experimental group (the labeling plane intersected at vascular tortuosities) according to the geometric
relationships between the labeling plane and vascular tortuosities. The 2 modified protocols increased the labeling plane distance
to 95 and 100 mm, respectively, for avoiding vascular tortuosities. The differences in the PCASL measurement results in each group
were compared and statistically analyzed. A mathematical model of adiabatic inversion was also established to analyze the effects
of the technical principles of flow-driven adiabatic inversion on PCASL. Results The measurement results of the second default
and the first modified protocol of the two groups were not statistically different from those of the first default protocol (2>0.05).
However, the measurement results of the second modified protocol in both groups were statistically different from those of the
first default protocol (P<0.05), and experimental group had a more obvious downward trend than control group. Conclusion The
robustness, applicability and repeatability of PCASL are dependent on the blood displacement dependence and adiabaticity of flow-
driven adiabatic inversion. The effects caused by vascular tortuosities located inside the labeling plane and those passing through
the labeling plane multiple times can be corrected by flow-driven adiabatic inversion, thus there is no actual interference with the
PCASL measurement results. The vascular tortuosities between the labeling plane and the imaging area may lower the PCASL
measurement results due to T1 effect.
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protocol in control group and experimental group

FE N/ Sy FY U S AT ) -

TCIE R4 i A S 4, BN T % — 5 AT
S TR LR PR BEAR DL X FR 23 A, 75 IR CBF
R S U R TA RSl I EEN U E NN SeST 21
S — 1Y LR 1 3 1 D Bl 0 A2, R R B O R —
CBF 4 45 SR ARSI T BRIN T 58— E XA K
P2 BRI Ty 58— 5B Or 5 IR Rl AR 4k 2k
[e] TE AR A% , LS9 20 i # ST, s B o &

80 : s
70} :
60| T

£ 5 &
il waily a

B
3
ot s o]

40} :
30 E 3 3
20k .

CBF $1# 45 R B BN T S —

GBIV R EMr % — Prill CBF #dla 8 14 5
PHUCGERIA J7 58 9 5080 2o A DX AN K 8 87 58 —
25 R R BT RS (181 2a.2b) , 250 2H 19 T B
JER Tl 20 (181 2¢) o

WL R R, HSCs T

CBF 214

N 0
T T T T T T T T
- { fo el so@—%u—%

VN
b:SLIG4A 4 )X PCASLN B4 REFE
2 555 LA R R PCASLNEERNERE

Fig.2 Box plots of PCASL measurement results in control group and experimental group
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