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Demonstration of Decreased Functional Activity of Visual Cortex
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Summary. A hemorrhagic infarction which caused
left hemiparesis and homonymous hemianopia was
demonstrated as a hypodense lesion on the first CT; 2
weeks later it was hyperdense and enhanced after in-
jecting meglumine. Positron emission tomography
with [''Clmethyl-D-glucose also revealed the ischem-
ic lesion, but also marked decrease of glucose uptake
in the visual cortex, which indicated decreased func-
tional activity.
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The coupling of functional activity and metabolism in
centers of the brain was demonstrated by [“C]de-
oxyglucose autoradiography in animal experiments
[1] and by ["®*Fldeoxyglucose positron emission to-
mography (PET) in humans [2-4]. The lack of activa-
tion due to interruption of visual pathways was re-
peatedly shown in animal experiments [5, 6], but re-
ports on such phenomena in patients with focal brain
damage are still scarce [4]. The following case demon-
strates an ischemic lesion causing interruption of a
sensory pathway leading to inactivation of visual cor-
tex.

Case Report

A 29-year-old man suddenly developed left hemipa-
resis at 10 pm on 28 December 1980. On the next
morning he was admitted to hospital, alert, with left
hemiparesis, deviation of the head to the right, and
left homonymous hemianopia. There was no sensory
disturbance. :

Electroencephalogram showed a theta-delta fo-
cus over the right anterior half of the head. Doppler
sonography indicated a high grade stenosis of the in-
ternal carotid artery at the bifurcation, which was
proved by carotid angiography.

Computed tomography (CT) (30 December 1980)
revealed a large hypodense lesion on the right, which
compressed the lateral ventricle and shifted the mid-
line to the left (Fig. 1). CT on 13 January 1981 revealed
a hyperdense mass 2-3cm in size in the temporal
operculum, but the ventricle was not compressed and
the midline not shifted. Enhancement was visible in
the caudate nucleus and parietal lobe after an injec-
tion of meglumine (Fig.2). This CT was interpreted as
an infarction with secondary hemorrhage.

The patient’s condition improved slightly. He was
able to walk with help, to raise his left arm at the
shoulder and to move his fingers, but the homony-
mous hemianopia did not change.

Positron emission tomography (PET) was per-
formed on 20 January 1981 after injecting 3 mCi
3[''C]methyl-D-glucose  ['CMG] utilizing an
ECAT II (EG & G Ortec) with medium resolution
shadow shield and high resolution data collection
mode. "CMG has been previously shown to be a suit-
able agent for scanning the glucose transmembrane
transport [7, 8]. From twenty 2-min scans starting 40 s
after tracer injection accumulation curves were calcu-
lated in selected regions of interest corresponding to
the superior longitudinal sinus as an internal blood
standard and to various areas in the gray and white
matter of infarcted and normal brain. Regional perfu-
sion and glucose transport rates were calcuiated from
these accumulation curves [9]. Distribution of "CMG
was studied in integral images from several single
scans taken at a time when the isotope was accumulat-
ed in the brain tissue, and a five point smoothing and
color coding of accumulated regional '"CMG activity
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Fig. 3. Positron emission tomographic image at OM + 5-6 cm of
CMG distribution showing large right frontotemporal and occipi-
tal (visual cortex) defects. The figure is a black and white reproduc-
tion of a color image where highest activity in the cortex is repre-
sented as dark red; this red appears as black in the black and white
print

was used to improve the quality of the image. The im-
age taken 5-6 cm above the orbitomeatal line (Fig. 3)
clearly showed, as did CT, the large frontotemporal
ischemic area extending from the surface of the brain
to the depth. The rate of accumulation in this area was
very low (more than 20 min compared to 2-3 min in
normal gray matter), indicating necrosis of the tissue.
An area with markedly decreased ''CMG uptake was
also visible in the visual cortex of the occipital lobe,
where CT did not show any abnormality. The glu-
cose transport of this area was . decreased to
0.35 wmol/g min (compared to 0.43-0.6 umol/g min

Fig.1.CT at OM + 6 cm 2 days after
stroke shows large hypodense lesion
onright

Fig.2.CTs atOM + 5.5and OR +
6.5 cm after contrast injection 15 days
after stroke show hyperdense mass in
temporal operculum and enhance-
ment within previously hypodense
lesion

in normal cortex) [9], and the perfusion to 0.68
ml/g min (0.8-0.98 ml/g min in normal cortex) [9].

Discussion

"CMG can be used for imaging the distribution of
glucose in the brain [10], but the formulation of an ap-
propriate model and the quantification of transfer
and perfusion values [9] are complicated by back dif-
fusion of the tracer which cannot be further metabo-
lized [11}. However, the distribution of the tracer is de-
pendent on the flow and the metabolism of cerebral
tissue; this is well demonstrated by the lack of uptake
in the ischemic area. The markedly decreased uptake
in an area with intact structure but impaired function,
as is the visual cortex in our case, also stresses the usa-
bility of this tracer for metabolic studies. The meta-
bolic response of the primary and associative visual
cortex to stimulation with simple or complex visual
scenes was demonstrated with [¥*F]deoxyglucose [3]
and was also observed with "CMG [10]. This report
stresses the usefulness of '"CMG as a tracer for de-
pressed cortical activity due to deafferentiation; the
results are comparable to the data obtained with
['®Fldeoxyglucose [4]. However, with an appropriate
model [9] "CMG as a single tracer may be suitable to
demonstrate perfusion and transfer of glucose in nor-
mal and ischemic brain, which, until now, could be
achieved only by a double tracer technique as applied
by Kuhl et al. [12] for the investigation of stroke pa-
tients.
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