Journal of Cerebral Blood Flow and Metabolism
7:507-509 © 1987 Raven Press, New York

Short Communication

Cerebral Hemispheric and Contralateral Cerebellar
Hypoperfusion during a Transient Ischemic Attack

Daniela Perani, Paolo Gerundini, and *Gian Luigi Lenzi

Department of Biomedical Technologies, Istituto S. Raffacle, University of Milano, and *Department of Neurological
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Summary: We studied a 79-year-old woman within 3 h of
the onset of a motor aphasia and a right hemiparesis.
Single photon emission computed tomography (SPECT)
showed a 24% decrease in the perfusion of the left middle
cerebral artery territory and a 16% reduction in the per-
fusion of the right cerebellum. A mild naming difficulty
was the neurological deficit at the end of the SPECT ex-

amination, and complete recovery was achieved within
24 h. Repeated SPECT study 10 days later was normal.
This is the first report of focal hemispheric and contralat-
eral cerebellar hypoperfusion in transient cerebral isch-
emia. Key Words: Cerebral ischemia— Single photon
emission computed tomography— Transient ischemic at-
tack.

The definition of transient ischemic attack (TIA)
is a focal neurological deficit that recovers rapidly
(maximum duration 24 h) and without residual dis-
ability. The inferred pathogenesis is a regional re-
duction of cerebral blood supply. However, a direct
demonstration of this reduction of regional cerebral
blood flow (rCBF) during the ischemic attack has
not yet been reported. Studies of rCBF in patients
with previous TIAs have often demonstrated focal
abnormalities of cerebral perfusion (Fieschi et al.,
1968; Rees et al., 1970; Skinhoj et al., 1970; Lenzi
et al., 1978; Baron et al., 1981; Vorstrup et al.,
1983). Only one nontomographic study has been
performed so far during the attack (Hartman, 1985).

We report a study of rCBF with single photon
emission computerized tomography (SPECT) in a
patient with TIA. The rCBF evaluation was per-
formed during the acute transient phase, in pres-
ence of neurological symptoms, and it was repeated
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10 days later in a follow-up study, with the patient
completely normal.

CASE REPORT

A 79-year-old woman was visited about 1 h after the
sudden onset of motor aphasia and right hemiparesis.
The patient was alert and cooperative, with no problems
of comprehension. Carotid auscultation was negative. A
computed tomography (CT) scan was normal. A study of
cerebral perfusion with SPECT and *™Tc-hexamethyl-
propylene-amine-oxime (**™Tc-HM-PAO) (Leonard et
al., 1986) was performed immediately after. At the end of
the SPECT examination, 3 h after the onset of the neuro-
logical symptoms, the patient’s only neurological deficit
was a mild naming disturbance, which cleared completely
over the following hours. Twenty-four hours from the
onset of neurological symptoms, the patient’s recovery
was complete. Doppler sonography of the carotid arteries
was normal. Ten days later, a *™Tc-HM-PAO tomogram
and CT scan were repeated.

SPECT STUDY

Regional cerebral blood flow (rCBF) was assessed with
SPECT and *"Tc-HM-PAO using a rotating gamma
camera and a dedicated computer. On the 8 recon-
structed tomographic axial slices, two pixels thick (1.2
cm), symmetrical regions of interest (ROIs), 4 X 4 pixels
large (2.5 X 2.5 cm), were chosen on cerebral and cere-
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bellar areas. The sum of the counts for each ROI in the
left side was compared to the symmetrical, contralateral
ROI in the right side. In our control group (n = 17), the
standard deviation of the normalized mean of the left-to-
right asymmetry indexes of rTCBF were +7% and + 5% at
cerebral and cerebellar levels, respectively.

RESULTS

The first SPECT study showed a significant
asymmetry of perfusion between the left and right
middle cerebral artery territories, with the rCBF
over the left side being decreased by 24% (Fig. 1A).
An asymmetry of perfusion, with a reduction of
16%, was also detected over the right cerebellar
hemisphere (Fig. 1C). That is, both focal decreases
of perfusion were >3 times the range of asymmetry
observed in our normal population.

The second SPECT study did not show any per-
fusion deficit or asymmetry either at the cerebral or
at the cerebellar level (Fig. 1B,D).

The CT scans performed on the same days of the
SPECT examinations were both normal.

DISCUSSION

The present study has been performed with a
technique similar to our previous work on SPECT
(Fazio, et al., 1984), utilizing the new radiopharma-
ceutical #mTc-HM-PAO, as reported by Leonard et
al. (1986).

In this SPECT study, a focal reduction of perfu-
sion has been demonstrated that is consistent with
the neurological deficits during a transient ischemic
attack. No hypoperfusion was detected in the
second SPECT examination, which was performed
after full clinical recovery. At this time, a normal
CT scan was also found, showing that the early,
transient reduction of rCBF did not result in struc-
tural damage detectable by CT scan. In other
words, the thresholds for tissue viability were not
trespassed (Powers et al., 1985). Nevertheless, the
initial depression of neurological function, which is
logical to ascribe to the focal transient ischemia,
was severe enough to cause remote effects, such as
a crossed cerebellar diaschisis (CCD) as measured
by rCBE. In fact, the occurrence of CCD during a
TIA is quite noteworthy. CCD is frequently re-
ported after supratentorial infarctions (Meneghetti
et al., 1984), but its occurrence during or after
““transient’’ neurological deficits is controversial
(Pantano et al., 1985).

The absence of brain tissue destruction was also
reflected in the absence of the reactive hyperemia
that is frequently observed after stroke (Olsen, et
al., 1981), even with SPECT (personal data, unpub-
lished). As the patency of the carotid arteries was
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FIG. 1. (A, C) SPECT study during transient ischemic attack:
evidence of left frontotemporal hypoperfusion (OM +5.1 cm)
and crossed cerebellar diaschisis (OM +0.3 cm). (B, D) Com-
parable tomographic slices from the follow-up SPECT study:
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demonstrated by Doppler sonography, in our pa-
tient, the pathogenesis of TIA was most likely re-
lated to an embolus originating in the heart, with an
early dissolution leading to restoration of the arte-
rial blood flow (Olsen, 1986). This report is a direct
demonstration of the ischemic nature of TIAs.

Our findings also show that a temporary suppres-
sion of regional function is capable of producing
secondary remote effects, such as CCD, which are
referred to a deafferentation process. This func-
tional consequence seems to recover with the re-
covery of the primary neurological deficits.
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