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A Case of Acute Basilar Artery Occlusion for Which an Early
Diagnosis Was Obtained by Flow-sensitive Alternating Inversion

Recovery Magnetic Resonance Imaging
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Acute basilar artery occlusion (BAO) has a di-
agnosis difficulty and a poor prognosis. We report
the use of tissue plasminogen activator intravenous
therapy for BAO within 30 minutes of the initial
symptoms, in a patient who underwent flow-sensi-
tive alternating inversion recovery (FAIR)-MR im-
aging. The presence of an ischemic penumbra is an
important indicator of potentially better clinical out-
come and fewer hemorrhagic complications resulting
from thrombolysis therapy. This information can be
obtained by comparison between the diffusion im-
age and perfusion image of FAIR. An 85-year-old
woman with chronic subdural hematoma underwent
burr-hole surgery, and postoperatively the residual
subdural fluid collection was well controlled. Three
weeks later, she suddenly developed basilar artery
thromboembolism and received t-PA intravenous
therapy. Her modified NIH stroke scale score re-
covered from 20 to 7 without hemorrhagic compli-
cations. We believe that FAIR-MR could become
a valuable tool for taking thrombolysis therapy in

patients with acute cerebral infarction.
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INTRODUCTION

Flow-sensitive alternating inversion recovery
(FAIR) imaging is an arterial spin-labeling (ASL)
technique that employs short-duration radiofrequency
pulses [1]. A discrepancy between a low-perfusion
area demonstrated by FAIR and no change of dif-
fusion areca demonstrated by diffusion-weighted
imaging (DWI) indicates a diffusion-perfusion mis-
match, including the presence of an ischemic pen-
umbra. The penumbra is an important feature that
can indicate a potentially better clinical outcome of
thrombolytic therapy with fewer hemorrhagic com-
plications.

Here we report a patient with basilar artery oc-
clusion (BAO) who underwent magnetic resonance
(MR) imaging including FAIR within 30 minutes
of symptom onset. This case emphasizes the useful-
ness of FAIR-MRI for expediting prompt and con-
fident treatment of BAO which diagnosis is more
difficult than for acute stroke in the supratentorial
region [2].

PATIENTS CASE

An 85-year-old woman with a history of hyper-
tension and atrial fibrillation, who had been treated
with digitalis, angiotension II receptor blocker and
aspirin, developed bifrontal chronic subdural hema-
toma, and underwent left-sided burr-hole surgery.
Postoperatively, she remained hospitalized for 3
weeks for rehabilitation. However, she suddenly
suffered syncope in the early morning on the day
of discharge. Her condition deteriorated, and tet-
raparesis and consciousness disturbance developed
(Glasgow Coma Scale=9). The CT scan revealed
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no evidence of cerebral infarction. We carried out a
team discussion of this inpatient case on the basis
of the Japanese optimal guidelines for tissue-type
plasminogen activator (tPA) intravenous therapy
[3], and we studied the findings of emergency 3.0
T-MRI (Signa HDx, GE, Milwaukee, USA). DWI
demonstrated no infarcts (Fig 1), but an MR an-
giogram revealed distal-type BAO (Fig 2A). Final-
ly, FAIR imaging (TI=1200 ms, using co-research
sequence of GEYMS, Imaging Application Tech

Center) demonstrated flow asymmetry of the right
posterior circulation (that was the meanings of low
perfusion), although we were unable to acquire an
image of the brainstem (Fig 3). The FAIR image
was taken by almost 10 minutes. After obtaining
informed consent and approval for IV-tPA therapy
from the patient’s family, we administered Arteplase
(1400*10* Units) within 1.5 hours after stroke
onset. We did not perform the enhanced perfusion
MR imaging due to the risk of contrast agent. We

Fig. 1. Diffusion-weighted image (upper) and fluid attenuation inversion recovery (lower)
within 30 min of stroke onset reveals no signal intensity change.

Fig. 2.

A: MR angiogram obtained within 30 min of stroke onset demonstrates distal-type BAO.
B: MR angiogram obtained one month after IV-tPA reveals recanalization of the basilar artery.
C&D: The infarcted area in the right cerebral peduncle of the midbrain is revealed by a T2-FLAIR image one month

after IV-tPA.
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Fig. 3.

Low perfusion is apparent in the right posterior circulation on a flow-sensitive alternating inversion recovery (FAIR)

image within 30 min of stroke onset.

did not study single photon emission computed
tomography (SPECT) for cerebral blood flow, be-
cause of no spare time to do it. Fortunately, the
modified National Institutes of Health stroke scale
score (NIHSS) recovered from 20 to 7, and there
were no hemorrhagic complications including re-
sidual subdural fluid collection. MRA demonstrated
good recanalization of the distal basilar artery (Fig
2B). T2-FLAIR imaging depicted an infarct in the
right cerebral peduncle of the midbrain (Fig 2C, D).
The patient was discharged on warfarin 2 mg/day

and became able to walk with a cane.

DISCUSSION

This inpatient case of BAO satisfied the criteria
for careful administration of IV-tPA, in view of
the patient’s advanced age, high NIHSS, and the
fact she had undergone burr-hole surgery 3 weeks
previously. Therefore, the confident information was
needed to decide IV-tPA therapy for the patient.
Although the worldwide standard guideline for use
of IV-tPA is based on CT-proven thrombolysis,
MRI-based thrombolysis may be universally applied
to acute cerebral ischemic disease. So, we carried
out FAIR-MRI to obtain evidence of a penumbra,
even though this required extra time in the acute
stage. FAIR has a number of merits: (1) It is
non-invasive, does not employ exogenous contrast
agents, and imposes a lower degree of stress on
stroke patients with poor cerebral hemodynamics.(2)
It is an easier and less costly method for obtaining
perfusion images after routine MRI, including MR
angiography and DWI. (3) It enables quicker veri-

fication of the vascular territory affected by arterial
occlusion [4, 5, 6]. Conversely, the limitations of
FAIR are as follows: (1) The total acquisition time
is several minutes. (2) The number of sections
obtainable is limited. (3) It yields a low signal-
to-noise ratio due to artifacts. (4) It may lead to
overestimation because of the presence of stronger
intravascular signals. (5) Transit time is an issue[4, 5,
6]. The transit delay of FAIR indicates an inversion
time (TI) range of about 500 to 1600 ms. Kim et
al. reported that FAIR with an intermediate (1200
ms) or short (800 ms) TI underestimates perfu-
sion in an area where transit time is significantly
prolonged [6]. However, FAIR is potentially useful
in stroke patients because it allows the optimal TI
value to be set in each case. A larger randomized
cohort trial to assess the value of FAIR-MRI for
thrombolytic therapy is eagerly awaited.

In cases of vertebrobasilar arterial occlusion, the
information obtained from FAIR images may be of
benefit when planning thrombolysis.
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