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The results were compatible with the re-
sult of the Wada test® and indicated that
the repetition task activated bilateral re-
gions in the patient. This strongly sug-
gests that our patient has bilateral repre-
sentation of the linguistic function, which
is in agreement with findings in previous
studies involving persons with callosal
agenesis.

The repetition-minus-rest CBF sub-
traction images reflected an input part
(consisting of auditory input and word
coding) and output part (consisting of
articulatory coding, motor programming,
and motor output).'® Bilateral activation
maybe partly explained by the bilateral
auditory input alone. However, according
to the data of Petersen et al.,'® who mea-
sured the input part and the output part
of word repetition separately, the contri-
bution of auditory input is limited. There-
fore we speculate that bilateral activation
observed in our study reflects bilateral
representation of the language process.
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ABSTRACT

in a 60-year-old woman with the visual
variant of Alzheimer’s disease, single pho-
ton emission computed tomography ab-
normalities were most marked in the
parieto-occipital regions of the brain. After
treatment with donepezil, improvement is
noted on neuropsychological testing and
on brain SPECT, including increased perfu-
sion (metabolism) in the occipital lobes.

Warren S, Hier DB, Pave! D. Visual form
of Alzheimer’s disease and its

response to anticholinesterase therapy.
J Neuroimaging 1998;8:249-252

In typical Alzheimer’s disease (AD), the
most prominent, earliest symptom is
memory loss.! As the disease progresses,
visuospatial, linguistic, and executive defi-
cits emerge. In this typical form, early
neuropathological changes are most
marked in the temporoparietal regions of
the brain.? Similarly, functional neuroim-
aging studies are most abnormal in the
temporoparietal areas.”* In the uncom-
mon visual form of AD, the patient’s ini-
tial symptoms are visual in nature.”” Pa-
tients often seek ophthalmological or
optometric consultation with symptoms
such as difficulties with vision as well as
difficulties in visually based activities such
as driving and reading. Neuropsychologi-
cal evaluation of these patients reveals
complex visual disorders including simul-
taneous agnosia, prosopagnosia, visual
agnosia, spatial agnosia, alexia, optic
ataxia, ocular apraxia, and topographic
disorientation. Patients with the visual
form of AD show neuroimaging abnor-
malities that are greatest in the occipito-
parietal and occipitotemporal regions.
Neuropsychological and neuroimaging
studies in this patient were consistent
with a diagnosis of the visual form of
AD. The patient was treated with anti-
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cholinesterase therapy with improvement
documented ncuropsychologically and by
brain single photon emission computed
tomography (SPECT).

Patient Report

This 60-year-old high school-cducated
white woman first noted ditficulties in
reading. navigating stairs, and cstimating
distances while driving. She had difficulty
going up and down stairs duc to mis-
placement of her foot. She no longer
crossed her Ts when writing because she
had difficulty finding them on the page.
Reading was dilficult for her because the
lines moved about and she could not stay
on the correct line. She stopped correct-
ing her writing because she could not
find the place where the correction was
nceded. She noted difficultics linding ob-
jects in drawers. After 9 months of symp-
toms she sought evaluation. Visual fields.
ocular mobility, and visual acuity were
normal (20/30 bilaterally). Pupils were
equal and reactive to light. Ocular motil-
ity was normal without nystagmus. Fun-
dus examination was normal. She was
unable to identify any of the Poppelreu-
ter figures (pitcher, cleaver. flatiron, or
hammer). Naming of pictures was normal.
She was unable to read the “large™ ver-
sion of printed words. Simultaneous ag-
nosia was diagnoscd. Neurological exami-
nations of strength. sensation, gait,
coordination, and reflexes were normal.
Detailed mental status testing revcaled
finger agnosia and constructional apraxia
(spatial agnosia). Her Mini-Mental State
Examination score was 28. She was
treated with tacrine 20 mg three times
daily for 1 month followed by an increase
to 30 mg three times daily.” She reported
improved ability to see. read. and navi-
gate stairs. After 3 months of tacrine
therapy she was switched to donepezil 5
mg daily.” Neuropsychological testing and
brain SPECT was repeated after 1 month
of donepezil therapy. Neuropsychological
testing is summarized in the Table.

Brain SPECT images (technetium
99m-HMPAO) were obtained. In addi-
tion to the three orthogonal displays (co-
ronal, axial. and sagittal). a surface map
of relative perfusion values was gener-
ated. Image processing was supplemented
by using the Statistical Parametric Map-
ping (SPM) method of Friston et al.'*"
In essence, SPM is a computer-based
technique used widely to compare tunc-
tional images of positron cmission tomog-
raphy and functional magnetic resonance
imaging (MRI). Lately it has been
adapted to SPECT'™' to evaluate the
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Table 1. Neuropsychological Testing Results

Test

Verbal Memory Index®
Visual Memory Index"
General Memory Index”
Attention Concentration Index”
Delayed Recall Index®

Boston Naming'"

Benton Facial Recognition'!
Judgement of Line Orientation'’
Verbal 1Q°

Performance 1Q"

Full-scale 1Q"

Verbal Fluency (animals)'”
Information®

Digit Span®

Vocabulary®

Comprehension®

Similarities”

Picture Completion®

Picture Arrangement®

Block Design®

Object Assembly”

Digit Symbol®

Score Off Score On
Drug Drug
68 39
92 110
68 95
77 76
81 94
S1/60) 55/60
39/54 42/54
16/30 20/30
96 100
81 80
90 91
13 11
7 10
8 8
12 9
6 9
11 14
6 4
4 5
7 6
4 3
3 3

"Wechsler Memory Scale-Revised.
"Wechsler Adult Intelligence Scale-Revised.

“Wechsler Adult Intelligence Scale-Revised (scaled score).

areas ol change between sequential tests
on a single subject or between a SPECT
image on a single subject compared with
a pancl of SPECT images from a refer-
ence group. To enhance the readability
of SPM results. the arcas of significant
change were also superimposed on a nor-
mal MR image. previously normalized to
the same Talairach space as the SPECT.
The initial brain SPECT showed a pat-
tern of hypometabolism in portions of the
occipitoparietal lobes consistent with a
visual form of AD (Fig 1). SPM was used
to compare both studies with a database
of 14 control subjects (Figs 2A. B). This
confirmed and delineated the abnormality
located in the occipitoparictal regions
(more so on the left side). SPM was then
used to compare the images obtained be-
fore and after treatment (Figs 2C. D).
Areas of increased relative perfusion
were noted in (1) the right trontal lobe:
(2) the right temporal lobe (most notably
in the anterior aspect): (3) the right oc-
cipitotemporal area: (4) the left temporal
lobe (anterior aspect). less pronounced
than on right side: and (5) the bilateral
postero-occipital lobe. Areas of decreased
relative perfusion were found in the left
parietal lobe and the cingulate gvrus bi-
laterally.

Discussion

This paticnt has the typical neuropsvcho-
logical and neuroimaging findings of the

Journal of Neuroimaging Vol 8 No 4 October 1998

Fig 1. Surface views from initial single
photon emission computed tomographic
scan prior to therapy. Abnormalities are
greatest in the parieto-occipital regions bi-
laterally. (Top) Left lateral view. (Bottom)
Right lateral view.

visual form of AD. Although pathological
confirmation was not available in this pa-
tient. her course and svmptoms closelv
match the syndrome of the visual form of
AD. Brain SPECT abnormalities were
most pronounced in the paricto-occipital
regions bilaterally. Clinically she pre-
sented with prominent simultaneous ag-
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Z values

Fig 2. SPM results superimposed on a normal magnetic resonance image previously normalized to the Talairach space. The higher the
z-value the more significant the change. (A) Axial images showing areas of decreased activity on the first single photon emission computed
tomography (SPECT) scan compared with normal control subjects. (B) Axial images showing areas of decreased activity on the second SPECT
scan compared with normal control subjects. (C) Axial images showing areas of increased activity (perfusion) on the second SPECT scan
compared with the first SPECT scan. (D) Axial images showing areas of decreased activity (perfusions) on the second SPECT scan compared
with the first SPECT scan.

Significant Case Report: Warren et al: Visual Form of Alzheimer’'s Disease 251

85U0|7 SUOWIWIOD BAEa.D 3|t (dde au) Aq peusenob ke ssjole VO ‘88N Jo sa|nu Joj Aeiq1T8UlUO AB]1/MW UO (SUOTIPUOD-PUR-SLLLIBY /WO AB | 1M Ae1q 1 Ul [UO//:SdNy) SUORIPUCD PuUe SWS | 84} 885 *[£20z/70/ET] Uo ARIqiT8uluO A8 (1M ‘S0UBIS JO AISIBAIUN LNOSSIN AQ 628866 TUCTTTT OT/I0P/WO00 A8 | 1M AIq U1 |UO//SANY WoIy pepeojumoqd ‘v ‘866T ‘695925ST



nosia. Subsequently, the patient was
treated with two different anticholines-
terase drugs: tacrine and donepezil.
Neuropsychological testing and brain
SPECT were repeated 4 months after ini-
tiation of therapy. Subjectively the pa-
tient reported improved visual function-
ing. She was able to drive her car again
around the block. She was able to read
better. She felt less dizzy and noted less
visual instability when walking or climb-
ing stairs. These subjective improvements
in visual functioning corresponded to im-
provements on the Benton Line Orienta-
tion Test and on the Visual Memory
Index of the Wechsler Memory Scale-
Revised. She did not improve on facial
recognition, the Boston Naming Test, or
the verbal or performance subtests of the
Wechsler Adult Intelligence Scale. Her
subjective improvement in visual func-
tioning correlated with increased metabo-
lism in the occipital lobes as demon-
strated by SPM comparison of her
pretreatment and posttreatment SPECT
scans.

Statistical Parametric Mapping was
useful in mapping precisely the areas of
greatest abnormalities in the bilateral
parieto-occipital regions. After treatment
with anticholinesterases, the greatest
neuropsychological improvements oc-
curred in those functions related to
memory (see the Table), consistent with
the hypothesis that cholinergic systems

are critical to memory functions. We used

SPM to identify areas of greatest im-
provement on brain SPECT after treat-
ment with anticholinesterases. Areas of
improvement included both temporal
lobes and both occipital lobes. The SPM
documented improvement in relative
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brain perfusion in the occipital lobes cor-
related with the patient’s observation that
she was ‘“‘seeing better.” However, it did
not correlate with a definite improvement
in tests related to visual functioning. The
SPM documented improvement in rela-
tive temporal lobe perfusion correlated
with improvement in test scores for both
verbal and visual memory (see the
Table). This case report suggests that
SPM may be useful in assessing the re-
sponse to anticholinesterase therapy in
AD. Furthermore, it suggests that pa-
tients with the visual form of AD may be
responsive to anticholinesterase therapy.
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