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Fig. 1 Carotid ultrasound examinations on day 1 in the initial hospitalization.

Right ICA was tapered in the proximal region (A), and no blood flow signal was found (B, C). Right ECA blood flow pattern changed to that of

ICA (D).

Abbreviation: ICA = internal carotid artery, ECA = external carotid artery.
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Fig. 2 Brain MR images on day 1 and day 3 in the initial hospitalization.

DWI showed no high intensity lesions (A). Right ICA and MCA were absent on MRA (B). Perfusion signals in the bilateral ICA territories
reduced on ASL at PLD 1,525 ms (3.0 T, TR: 4,718 ms, TE 13.9 ms) (C), and remained slightly reduced even on ASL at PLD 2,525 ms (3.0 T,
TR 5,423 ms, TE 13.9 ms) (D). These findings were acquired on day 1. On day 3, DWI revealed a spotty high intensity lesion in the right basal
ganglia (red arrow, E), while MRA showed no abnormalities (F). Perfusion signals had also recovered on ASL at PLD 1,525 ms (G) and
2,525 ms (H).

Abbreviation: DWI = diffusion weighted image, ICA = internal carotid artery, MCA = middle cerebral artery, ASL = arterial spin labeling,
PLD = post labeling delay, ms = milliseconds, T = tesla, TE = echo time, TR = repetition time.

Fig. 3 Cervical ICA images in the lateral views.
Digital subtraction angiography showed mild stenosis in the bilateral cervical ICAs on day 6 (A). On day 33, these stenoses became
inconspicuous on MRA (B). MRA showed the left cervical ICA nearly occluded at the previously stenotic portion, on day 2 in the second
hospitalization (C). On CTA performed at 2 hours after MRA, the left cervical ICA was severely stenosed (D).

Abbreviation: ICA = internal carotid artery.
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Fig. 4 Serial evaluations on MRA and ASL-MRI at PLD 1,525 ms.
Final MRA and ASL at PLD 1,525 ms in the first hospitalization showed no abnormalities (A, B). On day 1 in the second hospitalization, MRA
showed poor visualization of the right ICA and MCA, and left MCA branches (C), while ASL showed reduced signals in the hilateral ICA
territories (D). On day 2, the visualization of right ICA and MCA had improved, whereas those of left ICA and MCA deteriorated (E). ASL
showed increased signal in the right MCA territory and further decreased signal in the right ACA and left ICA territory (F). On day 3, the

visualization of bilateral ICAs seemed to be normalized on MRA(G), while ASL revealed rather increased signal in the right ACA and left ICA

territory (H).

Abbreviation: ICA = internal carotid artery, MCA = middle cerebral artery, ASL = arterial spin labeling, PLD = post labeling delay, anterior

cerebral artery = ACA.
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Abstract

Evaluation of cerebral hemodynamics using arterial spin labeling perfusion MR imaging
in a patient with cervical internal carotid artery vasospasm

Takao Morita, M.D.?, Shoji Arihiro, M.D."”, Yuichiro Tsurusaki, M.D.", Shota Sakai, M.D." and Sei Haga, M.D.?

D Department of Cerebrovascular Medicine, Kyushu Rosai Hospital
2 Department of Neurosurgery, Kyushu Rosai Hospital

57-year-old woman with sequelae of cerebral infarction was admitted to our hospital because her left-sided
hemiparesis was worsened. The right internal carotid artery (ICA) was not visualized by carotid duplex sonography and
brain MRA. Arterial spin labeling (ASL) perfusion MR images showed reduced signals in the bilateral ICA territories at
post labeling delay 1,525 ms. Her neurological symptoms improved on the day after hospitalization. On day 3, the
bilateral ICAs were well visualized on MRA, while cerebral perfusion in the ICA territories appeared to be normalized on
ASL. We diagnosed cervical ICA vasospasm, based on the findings of cervical MRA and cerebral angiography. Three
months later, the recurrence of ICA vasospasm occurred. ASL was useful for the serial non-invasive evaluation of
cerebral hemodynamics from the onset to improvement in a patient with ICA vasospasm.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:178-183)
Key words: cervical internal carotid artery vasospasm, arterial spin labeling, smoking




