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Posterior Ischemia During an Attack of
Transient Global Amnesia

Ker-Neng Lin, MS; Ren-Shyan Liu, MD; Tzu-Pei Yeh, MD;
Shuu-Jiun Wang, MD; Hsiu-Chih Liu, MD

Background: The popular concept that cerebral ischemia causes transient global amnesia has been
difficult to prove by cerebral blood flow studies during attacks because the transient global amnesia
attacks are so short.

Case Description: We performed single-photon emission computed tomography (SPECT) of the brain
and neuropsychological assessment in a 37-year-old woman during a 10-hour attack and twice thereafter.
A neuropsychological evaluation 3 hours after the onset of transient global amnesia revealed severe
impairment of recent memory and verbal fluency, both of which returned to normal 2 and 28 days later,
respectively. A ®™Tc-labeled hexamethylpropyleneamine oxime SPECT of the brain performed 6 hours
after the onset showed multiple perfusion defects in both occipital lobes, the medial left temporal lobe, and
the left thalamus. A second brain SPECT performed 3 days later showed perfusion defects in only the
occipital regions. A third brain SPECT performed 28 days later was normal. The patient’s brain computed
tomographic scan, electroencephalogram, duplex ultrasound of the carotid artery, and echocardiogram
were normal.

Conclusions: The perfusion defects revealed by the brain SPECT during the transient global amnesia
attack indicated ischemia in the territory of the posterior cerebral arteries, which partially resolved in 3

days and completely resolved by 28 days. (Stroke 1993;24:1093-1095)
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clinical syndrome that consisting of transient

impairment of recent memory and lasts less
than 24 hours.! Because most cases of TGA last only 8
to 10 hours, by the time the patients are seen by their
physicians they usually have recovered from the attack.
This makes it impossible to conduct a thorough work-up
during the episode. There have been only a few reports
of neuropsychological evaluation during the attack.2-6
Although the etiology of TGA remains unknown, isch-
emia in the territory of posterior cerebral artery involv-
ing structures such as the thalamus and medial temporal
lobe has been a popular theory.”® This hypothesis is
based mostly on the fact that the nature of anterograde
amnesia in TGA is similar to that of permanent amnesia
seen in bilateral thalamic or medial temporal lobe
lesions. There is no confirming evidence from neuroim-
aging studies because most computed tomography (CT)
scans of patients with TGA are normal. Recently, brain
single-photon emission computed tomography
(SPECT) has been used to measure the regional cere-
bral blood flow during attacks of TGA in three pa-
tients.”- We performed brain SPECT and neuropsycho-
logical assessment in a patient during an attack of TGA

Transient global amnesia (TGA) is a well-known
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and twice thereafter; ours is the fourth report of SPECT
findings during such an attack.

Case Report

A 37-year-old right-handed woman, living alone and
previously healthy, awoke on the morning of July 8,
1992, in a state of confusion. She usually went to a
colleague’s house for a ride to work, but on this morning
she called the colleague and told him that she did not
know how to get to his house. When her colleague
hurried to the patient’s house, she did not remember
making the phone call. She could not remember what
had happened during the past 2 days. She was sent to
our emergency room, where she appeared anxious and
upset and repeatedly asked, “Why am I here?”

Neuropsychological assessments were performed on
the patient at 3 hours, 2 days, and 28 days after the
attack. During the first evaluation, the patient looked
perplexed and complained of a headache. She repeat-
edly asked, “Why am I here?” and could not remember
what had occurred that morning. She was cooperative
and followed instructions. The neuropsychological as-
sessment included the Mini-Mental State Examina-
tion,!° modified Boston Naming Test, Wechsler Adult
Intelligence Scale-Revised Digit Span Subtest and
Modified Comprehension Subtest, Porteus Maze-like
Maze Test, Delayed Picture Recognition Span Test,
paired word learning test, remote memory test, word
and sentence reading test, number reading and writing
test, simple calculation test, pattern-matching test, sim-
ple figure coping test, and Verbal Fluency test. The
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Results of the Neuropsychological Assessment
3 Hours 2 Days 28 Days

Cognitive domain (maximal score)

Mini-Mental State Examination (30) 23 30 30
Time orientation (5) 3 5 5
Place orientation (5) 3 5 5
Digit span (14) 11 13 14
Word span (5) 5 5 5
Recent memory (16) 4 16 16
Remote memory (41) 41 41 41
Naming (12) 12 12 12
Language comprehension (10) 10 10 10
Calculation (10) 9 10 10
Pattern matching (5) 3 5 5
Figure coping (7) 7 7 7
Abstract thinking (10) 9 10 10
Verbal fluency (animal) 7 13 13

results of the three assessments are summarized in
Table 1.

The first neuropsychological assessment revealed
that the patient was disoriented as to month, date, and
place and was severely impaired in recent memory and
verbal fluency. Her remote memory and immediate
recall were normal, and her neurological examination
was otherwise normal. *™Tc-labeled hexamethylpro-
pyleneamine oxime (HMPAO) SPECT! (Figure,
panel A) performed 6 hours after the attack showed
multiple perfusion defects in the bilateral occipital
lobes, medial left temporal lobe, and left thalamus.
The patient’s recent memory gradually returned to

A, ®mTc-labeled hexamethylpropyleneamine oxime single-pho-
ton emission computed tomography (HMPAO SPECT) of the
patient performed 6 hours after onset of transient global
amnesia showed multiple perfusion defects in bilateral occip-
ital lobes, left medial temporal lobe, and left thalamus.
Second brain SPECT (B) performed 3 days later showed
perfusion defect only in bilateral occipital lobes. Third brain
SPECT (C) performed 28 days later was normal.

normal by 10 hours after the attack. Retesting of her
neuropsychological abilities 2 and 28 days later
showed complete recovery of recent memory and
other cognitive functions. Repeat “™Tc-HMPAO
SPECT performed 3 days after the attack (panel B)
showed perfusion defects only in the occipital regions,
and the third brain SPECT 28 days later (panel C)
showed no perfusion defects. The patient’s CT scan,
electroencephalogram, 24-hour cardiac Holter elec-
trocardiogram, and two-dimensional echocardiogram
were normal. A duplex ultrasound study of the carotid
artery revealed small plaques in both common carotid
arteries.

Discussion

Although the etiology of TGA remains uncertain, the
most accepted concept is that it results from ischemia in
the medial temporal lobe or thalamus. This hypothesis
is supported by the neuropsychological dysfunctions2-¢
as well as the results of SPECT studies’® during an
attack of TGA. Our report further confirms this theory.
The neuropsychological evaluation of our patient re-
vealed anterograde amnesia and severe impairment of
recent memory. SPECT revealed bilateral occipital
hypoperfusion in addition to decreased perfusion in the
left thalamus and medial left temporal lobe, which
indicated ischemia in the territory of the posterior
cerebral arteries. It was performed 6 hours after the
onset of the attack, at a time when she was gradually
recovering from the TGA attack. A second SPECT 3
days later indicated reduction of the area of perfusion
defect. We suspect that if the first SPECT had been
performed earlier in the attack, it might have shown
more extensive perfusion defects, including those in the
right thalamus and right temporal lobe. Stillhard et al’
report a case of TGA with evidence of bitemporal
hypoperfusion on SPECT performed 7 hours after the
ictus. Goldenberg et al® describe a patient with perfu-
sion defects in both thalami demonstrated by SPECT
performed several hours after the onset. Tanabe et al®
describe a patient with hypoperfusion in the territory of
the posterior cerebral artery with preserved blood flow
in other areas, including the frontal cortex and thala-
mus; SPECT was performed 6 hours after the onset. In
these three studies and in our case, patchy areas of
decreased perfusion were revealed in the territory of
posterior cerebral artery, a phenomenon that can be
explained by the different timing of the SPECT.

Although all the studies indicate ischemia in the
territory of the posterior cerebral artery, the etiology of
posterior ischemia remains unknown. Our patient,
young and previously healthy, did not have a history of
migraine or any risk factors for cerebrovascular disease.
Results of the echocardiogram and duplex ultrasound of
the carotid arteries were normal. Vasospasm of the
posterior cerebral artery is one possible mechanism;
however, a cerebral angiogram obtained during an
attack would be needed to resolve this issue.
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