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Abstract

Convulsive syncope associated with transient hemodynamic ischemia in the basal ganglia
Takashi Murahara, M.D.", Shigetoshi Takaya, M.D**, Daisuke Yamaguchi, M.D.", Fomohiro Tanaka, M.D.",
Hidenao Fukuyama, M.D*, Akio Tkeda, MD." and Ryosuke Takahashi, M.D."

"Department of Neurology, Graduate School of Medicine, Kyoto University
“Human Brain Research Center. Graduate School of Medicine, Kyoto University
"Radioisotope Research Center, Kyoto University
“Department of System Neuroscience, School of Medicine, Sapporo Medical University

The pathophysiology of convulsive movements in patients with convulsive syncope remains unclear. Here,
we report a patient with convulsive syncope whose convulsive movements seemed to be associated with tran-
sient hemodynamic ischemia in the basal ganglia. A 7d-year-old man had 1-year history of orthestatic hypotension
and fransient clonic jerks in the limbs and irunk, predominantly in the right upper limb. His convulsive move-
ments were evoked approximately 1 minute after sitting up or standing up {rom the supine position and lasted for
several tens of seconds. He felt mild faint while the convulsive movements lasted, but he was oriented and could
follow simple commands. He was diagnosed as pure autonomic failure. Video-electroencephalogram (EEG) re-
corded generalized slows without any epileptiform discharges when the symptoms appeared. Single-photon emis-
sion computed tomography (SPECT) was performed using split-dose method to evaluate the change in blood flow
when the convulsive movements appeared. During symptoms, a significant decrease in blood flow was revealed in
the anterior part of the left basal ganglia, bilateral frontal areas, and right cerebellar hemisphere. An alteration in
the functional balance between the basal ganglia and the cevebral cortices may play a role in the generation of
convulsive movements in patients with convulsive syncope.

(Clin Neurol 2011:51:338-344)

I orthostatic hypotension

Key words: convulsive syncope, electroencephalography, SPEC
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Reversible Alcohol-related Dementia: A Five-year Follow-up
Study Using FDG-PET and Neuropsychological Tests

Tomohiko Asada’, Shigetoshi Takaya ', Yoshihiro Takayama’, Hiroshi Yamauchi',
Kazuo Hashikawa'' and Hidenao Fukuyama'

Abstract

Objective
with reversible ARD using neuropsychological tests and “F-fluorodeoxyglucose positron emission tomogra-
phy (FDG-PET).

Methods Design: A five-year follow-up case study with neuropsychological tests and FDG-PET. Setting:
Kyoto University Hospital.

Patients A 42-year-old patient who was unable o perform his office dutics because of slowly progressive
amnesia with executive dysfunction.

Results The initial evaluation with neuropsychological tests showed severe verbal memory disturbance. The
patient did not discuss his excessive alcohol consumption in the initial history-taking session and thiamine
deficiency was absent; therefore, early-stage Alzheimer's disease was suspected. Later, the patient revealed
prior excessive alcohol intake and his cognitive function improved markedly after a period of abstinence.
Retrospective analysis of initial FDG-PET images using a voxel-wise statistical method revealed glucose hy-
pometabolism in the diencephalon and basal forebrain. Follow-up for 5 years after the initial evaluation

As the pathophysiology of alcohol-related dementia (ARD) is unclear, we examined a patient

showed improved cognitive function and recovery of glucose metabolism in the two brain regions.

Conclusion

Hypofunction in the diencephalon and basal forebrain was associated with cognitive decline in

our patient. This case may provide evidence for the etiopathic brain regions in reversible type ARD.

Key words: alchohol related dementia, Wernicke-Korsakoff' syndrome, FDG-PET, Alzbeimer disease. dien-

cephalon, basal forebrain

(Inter Med 49: 283-287, 2010)
(DOI: 10.2169/internalmedicine.49.2662)

Introduction

The Wernicke-Korsakoff syndrome (WKS) is a represen-
tative alcohol-induced memory disturbance characterized by
neuropathological changes in the diencephalon, including
the anterior part of the thalamus, and the mammillary body
caused by thiamine deficiency (1). The most characteristic
neuropsychological feature of WKS is marked memory defi-
cits, while the other intellectual abilities are relatively pre-
served (2. 3). An "P-fluorodeoxyglucose positron emission
tomography (FDG-PET) study of WKS showed regional

glucose hypometabolism in the diencephalic grey matter,
which is consistent with the underlying neuropathology.
Glucose hypometabolism was also found in the medial tem-
poral lobe and retrosplenium, which is interpreted as secon-
dary metabolic effects within the diencephalic-limbic mem-
ory circuits (4).

Alcohol-related dementia (ARD) has been broadly defined
as alcohol-induced dementia in the Diagnostic and Statistical
Manuoal of Mental Disorders TV- Text Revision (DSM-IV-
TR). ARD has been reported as the organic brain syndrome
induced by alcohol abuse, which results in severe cognitive
impairment, including executive dysfunction and lack of
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Table 1.

Results of Neuropsychological Assessments

Battery On admission 3 weeks 5 years
after admission  after discharge

Minj-Mental State Examination 30 (ful) marks) ND 30
WAIS-R

VIQ 100 ND 130

PIQ 107 ND 137

FiQ 104 ND 137
Geriatric Depression Scale 15 (full marks) ND 0
Miyake's Verbal Memory Test

Associated paired-word test 9-10-10 ND 10-16-10

Nonassociated paired-word test | -d-4 6-T7-6 8§-10-10

WAIS-R: Wechsler Adult Intelligence Scale-Revised ; VIQ: verbal intelligence quotient;

PIQ: performance intelligence quotient; FIQ: full-scale intelligence quotient; ND: not done

emotional control, in addition to memory disturbance (5).
Although the pathophysiology of WKS has been relatively
well studied, the neural basis of ARD remains unclear. Two
concepts have been proposed for ARD: 1) ARD is a variant
of WKS and is associated with thiamine deficiency-induced
dysfunction in the diencephalon (6) and 2) ARD originates
from the disturbance impairment of the cholinergic system.
including projection fibers from the nucleus basalis of
Meynert or the dorsal brainstem (7-12). Functional neuroi-
maging techniques such as PET have been expected to elu-
cidate the neural substrate of ARD (13).

Here, we describe a series of neuropsychological and
FDG-PET studies over 5 years for a 42-year-old male office
worker with dementia resulting from excessive alcohol in-
take for several years. To the best of our knowledge, there
has been no report showing that regional cerebral glucosc
hypometabolism improves with the amelioration of neu-
ropsychological impairment in a patient with ARD. We dis-
cuss the possible neural basis of reversible ARD.

Case Report

A 42-year-old man was admitted to hospital for the evalu-
ation of his slowly progressive impairment in recent mem-
ory. He reported that he had been suffering from daily stress
at work and forgetfulness for a few years. He complained
that he had difficulty in concentrating and thinking and
lacked motivation, although he did not report appetite loss
or sleep disturbance. For 6 months before admission, his su-
pervisor had recognized that his memory disturbance was
becoming worse. Although he made notes to remember
some things, he often forgot to write them down. He lost his
way home once. He often lost his temper, but sometimes
could not remember the reason for his behavior. He gradu-
ally became unable to do his work. He had no history of
neurological or psychiatric illness. Since he had not revealed
a history of excessive alcohol intake, an early stage of Al-
zheimer’s disease was initially suspected, and he was admit-
ted to the hospital for the evaluation of dementia.

On admission, he showed mild cognitive decline and im-

pairment in emotional control and concentration. He ap-
peared to be apathic. In his general and neurological exami-
nation, extraocular movements were full and truncal or limb
ataxia was not noted. He was slightly disoriented, and his
recent memory was definitely disturbed, while his remote
memory was rtelatively preserved. Neuropsychological bat-
teries on admission showed an immediate verbal memory
decline. The geriatric depression scale (GDS) revealed the
worst possible score (15 points), which indicated that he
was in a depressive state (see Neuropsychological Assess-
ment in Results). Blood tests revealed a slight elevation of
the levels of aspartate and alanine aminotransferases and tri-
glycerides, thereby suggesting fatty liver. Serum thiamine
level (37 ng/mL) was within the normal range (20-50 ng/
mL), while serum vitamin B,: level was 323 pg/mlL(normal
range, 249-938 pg/mL). Serological tests for syphilis were
negative, and thyroid function was normal. The finding of
brain magnetic resonance imaging was unremarkable. Elec-
troencephalography showed generalized intermittent irregular
slow waves (theta range). His memory and emotional con-
trol improved gradually after admission to hospital. The
score of Miyake’s Verbal Memory Test improved at 3 weeks
after admission as compared to those performed on admis-
sion (Table 1). Since his motivation did not improve despite
the recovery of memory function, a low dose of an antide-
pressant (25 mg/day of maprotiline hydrochloride) was
started.

One year after discharge, he confessed that he had a his-
tory of daily excessive alcohol intake for several years prior
to admission. He had consumed 2 drinks/day for several
years and 6 drinks/day for 1 year prior to admission (1
drink equals 12 g of pure ethanol; National Iustitute on Al-
cohol Abuse and Alcoholism recommends alcohol consump-
tion of =2 drinks/day for people of similar age) (1, 14). He
had abstained from alcohol since admission to hospital, al-
though he had shown no symptoms of withdrawal during
hospitalization. This information confirmed the final diagno-
sis as a reversible type of ARD. To elucidate the pathophysi-
ology of this unigue condition, we conducted a follow-up
study with FDG-PET and neuropsychological tests for 5
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years aller hospitalization. At present, the patient is working
in a middle management position with no problems at work.

Methods

Neuropsychological tests

The Japanese edition of the Wechsler Adult Intelligence
Scale-Revised (WAIS-R) was used for the assessment of in-
telligence. Miyake's Paired-associated Word Learning Test
for Verbal Memory was used as the verbal memory test. In
this test, the subject is requested 10 memorize 10 pairs of
either associated or non-associated nouns and immediately
recollect the paired word. This procedure is repeated 3 times
with a time interval. The results are expressed as the number
of words recalled accurately in each procedure (15, 16). The
Japanese version of the Geriatric Depression Scale (GDS)
was used as the depression scale. although the patient’s age
was younger than the target age group considered for this
scale (17). The Mini-Mental State Examination (MMSE)
was used for a simple intelligence scale.

Image data acquisition and analyses

FDG-PET was performed using a General Electric Ad-
vance PET scanner {General Electric Medical Systems, Mil-
waukee, W1, USA). A 370 MBg (10 mCi) of [*F]-FDG was
injected intravenously into the patient. Forty winutes alter
administration of the radiowacer, 35 slices of brain emission
images were acquired over a 20-min period. The emission
images were reconstructed using an iterative reconstruction
method. All reconstructed images were corrected for attenu-
ation by using “Ge-“Ga transmission scans.

In voxel-wise analyses using SPM2 software (Wellcome
Department of Imaging Newroscience, UCL, London, UK),
spatially normalized images were smoothed with an isotopic
Gaussian Kerne! set at [6-mm full-width at half-maximum
(FWHM). To remove the effect of the global count. the
count of each voxel was normalized to the total count of the
brain by using proportional scaling. The FDG-PET image of
the patient was compared with those of 12 age-matched
controls (mean age, 37.3 = 12.9 years) by using 1 statistics,
We investigated hypometabolic brain areas for the patient as
compared with control subjects. The regions were consid-
ered to be significant at a height threshold of p=0.01, uncor-
rected for multiple comparison (Z score=2.34), and an ex-
tent threshold of 50 voxels. For visualization, significant
clusters were projected onto a surface-rendered anatomical
template provided by SPM2. The spatial coordinates of the
local maxima from the statistical analysis were used to iden-
lify the corresponding brain areas according to the atlas of
Talairach and Tournoux (18). The nonlinear transformation
of the Montreal Neurological Institute (MNI) coordinates
into the Talairach coordinates was performed using appropri-
ate converter software (mni2tal.m; http://www.mrc-cbu.cam,
ac.uk/Imaging/Common/mnispace.shtml).

DOT: 10.216Y/internalmedicine.49.2602

figure 1. This figure shows axial images of FDG-PET and
the results of the voxel-wise statistical comparison with
healthy subjects (n=12) by using SPM2 (height threshold,
2>2.34, p<0.01; extent threshold>30 voxels). FDG-PET on ad-
mission showed glucose hypometabolism in the right dien-
cephalon, including the anterior thalamus and the bilateral
basal forebrains more on the right side (white arrow heads).
The SPM results clarified that cerebral glucose hypometabo-
lism improved at 5 years after abstinence in the right dien-
cephalon and bilateral basal forebrains and temporal poles.

Results

Neuropsychological assessments

As shown in Table 1, a trend of amelioration was found
in all neuropsychological batteries. Among these batleries,
the score of the nonassociated paired-word test in Miyake’s
Verbal Memory Test was markedly improved at 5 years after
discharge. The depression scale score at 5 years after dis-
charge also showed complete amelioration as compared to
that at admission.

FDG-PET analyses by SPM2

As shown in Fig. 1 and Table 2. the voxel-based stalisti-
cal analysis using SPM2 for the first FDG-PET revealed
glucose hypometabolism in the right diencephalon, including
the anterior thalamus; the bilateral basal forebrains, temporal
poles and supplementary motor areas (SMAs): the dorsal
brainstem. The subsequent FDG-PET analysis at 5 years af-
ter discharge revealed improvement in cerebral glucose me-
tabolism in the right diencephalon and the bilateral basai
forebrains and temporal poles.

Although glucose hypometabolism was still detected to
some extent in the temporal pole. SMA and dorsal basal
brain stem, magnetic resonance imaging showed no ana-
tomical abnormalities in such regions.
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Fable 2. Brain Regions of Our Patient Showing a Significant De-
crease in Glucose Metabolism in FDG-PET Study on Admission
and 5 Years after Abstinence as Compared with Those of the

Healthy Subjects

Brain region Side  Taluirach coordinates ol the peak
X y z 7 score
On admission
Diencephalon R 12 -2 [} 394
Temporal pole L 24 I8 -29 39
Orbitofrontal gyrus R it 10 24 119
Retrosplenium R 2 44 21 334
SMA L 2 3 64 2.85
Dorsal brain stem - 8 27 5 2.84
§ years after abstinence
Temporal pole L 24 18 -29 KNE)
SMA L 8 ~27 5 293
Dorsal brain stem 8 -27 5 2.66

R: right; L: lelt, SMA: supplementary motor coriex

Discussion

Etiopathic brain regions for tentative cognitive de-
cline

The patient had no evidence of alcohol dependency
throughout the clinical course, although the patient had a
history of excessive alcohol drinking. We consider the pa-
tient did not have acute abstinent syndrome, which was
originates from not only alcohol but also from drugs, be-
cause our patient did not have abstinent syndrome during
the hospitalization, and the patient’s MMSE score was full.
We also consider that acute brain syndrome, like black out,
due to excessive alcohol drinking, or caused by repetitive
toxicity, might was not seen in the patient, throughout this
patient’s hospitalization.

In the present patient, cerebral glucose hypometabolism
was initially detected in the diencephalon and basal fore-
brain. Five years of abstinence resulted in improvement in
cerebral glucose metabolism in these regions and cognitive
function. This might suggest that the tentative hypofunction
in these 2 brain regions was ascribed to the reversible nature
of cognitive dysfunction in our patient.

The diencephalon and basal forebrain have been associ-
ated with amnesic diseases such as WKS or Alzheimer’s
disease. In WKS, newropathological changes occur in the
memory circuit in the diencephalons such as the anterior nu-
clei of the thalami, the mammillary bodies, and mammillo-
thalamic tracts (19-22). A more recent FDG-PET study re-
vealed that glucose metabolism is decreased in these brain
regions {(4). Thus, both the structural and functional changes
in the diencephalons are ascribed 10 the irreversible nature
of cognitive decline in WKS ().

Cognilive impairment in WKS is also ascribed (o the
cholinergic pathway from the basal forebrain, as in the case

of Alzheimer's disease (23). Thiamine is thought to play a
role in the cholinergic synaptic transmission and axonal con-
duction, and an excessive alcohol intake can result in thia-
mine deficiency (5). In our patient, the cholinergic neurons
in the basal lorebrain might be impaired (entatively because
of either direct toxicity of excessive aleohol or a rapid de-
crease in thiamine concentration in the blood, although the
thiamine concentration was within the normal range.

Although ARD might represent a heterogeneous disease
coucept, including a variant of WKS, the present case might
provide a clue to elucidate the etiopathic brain regions in the
reversible type of ARD. It remains to be studicd whether the
ineversible type of ARD results from the same lesions as
those observed in our patient.

Furthermore. regarding the recovery ability of this patient,
another important factor for the recovery of cognitive abili-
ties might be cognitive plasticity adaptation after brain dam-
age due to excessive drinking, especially for relatively
young patients as in the present case. In the future, it will
be necessary to elucidate the mechanism of this plasticity, as
Tfew studies have considered this point (24).

Clinical implication

The initial symptoms in the present case included amne-
sia, slight disorientation, and impairment of emotional con-
trol and concentration. These symptoms are compatible with
the eatly stage of Alzheimer’s disease according to DSM-
IV-TR. While Alzheimer’s disease is irreversible, cognitive
function in the present patient showed gradual improvement
after cessation of alcohol intake on hospitalization. There-
fore, we finally diagnosed his illness as ARD.

The proportion of depressive patients among alcoholics is
approximately 2 times higher than that among healthy popu-
lation (25). In the present patient, a complication of depres-
sion was also suspected based on the lack of motivation and
low GDS score in the initial evaluation. However, his mem-
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ory function had already improved at 2 weeks after absu-
nence when the antidepressant had not yet been udminis-
tered. Tn addition, the topography of changes in glucose hy-
pometabolism in our patient differed from those in patients
with depression. In patients with depression. glucose hy-
pometabolism in the prefrontal cortices is common. and
these areas are associated with nearopsychological impair-
ment (26, 27). The patient had no history of psychiatric dis-
including depression, apathy, alcohol dependence, and
abuse before this alcohol excessive drinking history.

ease,
drug

D08 102 16Ynwernalmedicine, 49.2662

Thus, we consider thar depression was unhkely the main
cause of cognitive decline in our patient, although it might
have played a partial role in the recovery from executive
dysfunction in his daily life after discharge.

In swmmary, we report a case of reversible ARD without
thiamine deficiency that mimiced Alzheimer's disease. De-
tailed medicul history taking is necessary for the early diag-
nosis and intervention of this disease. FDG-PET might also
factlitate eurly diagnosis of this disease.
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