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Legends to the Videotape 

Segment 1. This examination was performed nearly 4 
months after her stroke. Rapid alternating movements 
and fine finger movements were normal. She exhibited 
mild action tremor in her right upper extremity, most ev- 
ident during visually guided movements such as finger- 
to-nose testing, writing, and drawing. Her only other def- 
icit was mild clumsiness of the right lower extremity, 
most evident when hopping. Her gait was normal. 

Segment 2. This examination was performed 12 months 
after her stroke, 8 months after the first videotape seg- 
ment. The right upper extremity action tremor was more 
severe, but her other neurological deficits had resolved 
completely. 
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Hemichorea After a Striatal Ischemic Lesion: 
Evidence of Thalamic Disinhibition Using 

Single-Photon Emission Computed Tomography: 
A Case Report 

Recently, Bathia and Mardsen (1) reported that motor 
disorders may occur in about half of patients with cere- 
brovascular lesions of the basal ganglia. Hemichorea is, 
however, relatively rare-it is seen in only 8% of patients 
with striatal lesions. The mechanism responsible for cho- 
rea following a vascular lesion is not yet completely un- 
derstood. A widely accepted hypothesis to explain hyper- 
kinetic disorders underlines the role of the loss of subtha- 
lamic nucleus (STN) control on the internal segment of 
the nucleus pallidus (GPi), followed by the disinhibition 
of thalamic neurons ( 2 ) .  

Emission tomography studies have repeatedly reported 
a decrease in striatal metabolic activity in Huntington’s 
disease (3-7) as well as in less common choreiform syn- 
dromes, such as neuroacanthocytosis and Lesh-Nyan dis- 
ease (8,9). The glucose metabolism has, instead, been 
found to be increased in the lentiform nucleus of two 
patients with Sydenham’s chorea during the active phase 
of their disease (10). Functional abnormalities of the thal- 
amus have been reported in a group of patients with Hun- 
tington’s disease only by Young et al. (5). 

We describe the modifications of cerebral blood flow 
(CBF) observed in a patient who developed right-sided 
hemichorea after a lacunar lesion of the left internal cap- 
sule marginally affecting both the caudate and lentiform 
nuclei. An 80-year-old right-handed man was admitted to 
our hospital after the sudden onset of right-sided invol- 
untary movements 2 days earlier. His medical and family 
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histories were unremarkable, except for a surgical oper- 
ation for a bladder papilloma at age 60. 

Neurological examination found choreiform move- 
ments of the right side affecting the face, arm, and leg. 
The involuntary movements were present at rest and in- 
creased during voluntary actions. There was a slight de- 
crease in muscle strength in the right arm and in muscle 
tone in the right limbs. Stretch reflexes were normal, and 
plantar reflexes were flexor. The neuropsychological ex- 
amination showed a normal overall cognitive state (Mini- 
Mental State Exam score = 26) with a mild decline in 
abstractive and constructive abilities and verbal fluency. 

His blood pressure was 190/100 mm Hg; an electrocar- 
diogram revealed hypertrophy of the left ventriculum. 
His blood tests were normal. A plaque at the origin of 
both the internal carotid arteries, with stenosis of 60% on 
the right and 305’0 on the left, was demonstrated by echo 
Doppler examination. The magnetic resonance study was 
performed with ii 1.5-Tesla superconductive unit (Magne- 
tom; Siemens). TI-weighted spin-echo sequences (TR 
560, TE 15) on the axial plane and T2-weighted spin-echo 
sequences (TR 2300, TE  90) and PD (TR 2400, TE 15) on 
the sagittal, axial, and coronal planes were obtained. A 
small area (longitudinal axis = 0.83 cm) of altered signal 
(hyperintense in T2-weighted images and hypointense in 
T1-weighted images) was observed in the left internal 
capsule between the head of the caudate nucleus and the 
upper part of the border zone between the putamen and 
external pallidum. These structures of the left basal gan- 
glia, i.e., the head of the caudate nucleus, putamen, and 
external pallidum were marginally affected by the ne- 
crotic lesion (Fig. 1). The left subthalamic nucleus was 
normal. In the right hemisphere there was another small 
lesion (longitudinal axis = 0.98 cm) with the same char- 
acteristics of signal alteration, affecting the antero- 
external part of the putamen. 

The single-photon emission computed tomography 
(SPECT) study uas  performed in the postacute phase, on 

day 18 after clinical onset, at a time when the involuntary 
movements were still present. Brain radioactivity was re- 
corded by a brain-dedicated high-resolution apparatus 
(Tomomatic 564; Medimatic) following an i.v. injection of 
20 mCi of 99mTc hexamethylpropylenamine oxide (HM- 
PAO). The patient’s head was positioned with the orbi- 
tomeatal line perpendicular to the floor by using a laser 
beam reference system and ink dots on the skin; the head 
was then fixed to the head holder by tape. The study was 
performed at rest in a dimly lit room with external stimuli 
reduced to a minimum. 

After tomographic image reconstruction that provided 
a set of nine slices (10 mm of thickness, 9 mm of spatial 
resolution in the transverse plane), we observed a 15% 
CBF increase in the left thalamus (Fig. 2). The percentage 
of perfusional asymmetry, calculated as the ratio between 
mean counts in the left and right thalami, was signifi- 
cantly above the upper limit of the 95% confidence inter- 
val calculated in six normal volunteers (mean 2 SD of the 
left to right asymmetry in controls = 2.05 ? 3.8%; range 
= -3.5-7.6%). No other CBF abnormalities were de- 
tected except for a significant CBF decline (- 12%) in the 
right cerebellar hemisphere (mean * SD of the left to 
right cerebellar asymmetry in controls = 3.08 +- 1.7; 
range = 0.99-5.57%). 

When the patient was discharged on day 28, the invol- 
untary movements were still present, though to a lesser 
extent. The diagnosis of right hemichorea caused by a 
lacunar stroke was made. In this case, two findings are of 
particular interest: (a) the crucial location of the striatal 
structural damage, which induced contralateral hemicho- 
rea probably by disrupting connecting fibers between the 
striatum and the globus pallidus, and (b) the remote left 
thalamus functional alteration, which followed the striatal 
fiber disruption and represented the evidence of the basal 
ganglia-cortical circuit derangement considered to be re- 
sponsible for the appearance of the hemichorea (2). 

Contralateral hemichorea has been described following 

FIG. 1. Magnetic resonance images of a patient with right hemichorea in the transverse (A: T1 weighted, B: T2 weighted) and coronal 
(C: T2 weighted) planes show two small areas of altered signal: one in the left internal capsule between the head of the caudate nucleus 
and the border zone between the putamen and the external pallidum and another in the antero-external portion of the right putamen. 
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lesions that selectively involve the caudate nucleus ( 1  1- 
13), the putamen (14), and the globus pallidus (15) and 
also, in association with ballism, following larger lesions 
that involve both the caudate and lentiform nuclei (16- 
20). However, the location of the lesion within the basal 
ganglia seems to be of crucial importance in inducing 
hemichorea. The association between basal ganglia le- 
sions and choreic movements in humans is, in fact, rela- 
tively rare ( 1 ) .  Furthermore, ablative lesions of the stria- 
turn in experimental animals do not produce choreiform 
movements (21). It is noteworthy that the two small basal 
ganglia lesions in our patient also had different clinical 
expressions. While the left lesion, strategically located 
between the caudate nucleus, the putamen, and the glo- 
bus pallidus, caused contralateral hemichorea, the right 
lesion, involving the antero-external portion of the puta- 
men, was asymptomatic. 

Additional information was obtained from functional 
neuroimaging. A hypoperfusion in the regions corre- 
sponding to the ischemic lesions was not detected be- 
cause they were too small for the spatial resolution power 
of our camera. SPECT did, however, highlight remote 
effects of the left lacuna in structurally intact brain areas, 
which is quite common in cerebrovascular patients. Ar- 
eas of reduced CBF and metabolism far from the site of 
the infarct stemming from loss of excitatory input are 
often observed after a stroke and termed diaschisis (22). 

In our study functional findings were obtained by using 
SPECT and 9 9 m T ~  HMPAO. The distribution of 9 9 m T ~  
HMPAO within the brain is proportional to the CBF (23). 
When cerebral autoregulation is preserved, CBF is di- 
rectly related to the metabolic needs, which in turn de- 
pend on neuronal functional activity (24). The CBF in- 
crease observed in the left thalamus of our patient prob- 
ably reflects an increased neuronal activity of thalamic 
cell bodies, free from inhibitory pallidal control. The con- 
tralateral cerebellar hypoperfusion, on the other hand, 
probably indicates decreased functional activity of both 
granule and Purkinje cells due to the interruption of the 
multisynapatic excitatory pathway originating in the ce- 
rebral cortex. This latter finding, termed crossed cerebel- 
lar diaschisis (25), is frequently seen after supratentorial 
lesions (26). 

The finding of a CBF increase in the left thalamus was 
of particular interest because it probably represents the 
functional result of the loss of pallidal inhibitory input to 
the thalamus. A similar mechanism was considered to 
explain the thalamic metabolic increase observed in pa- 
tients with chronic intractable pain after loss of sensory 
input following laterocervical cordotomy (27). 

Our interpretation of the observed thalamic hyperper- 
fusion is in accordance with the pathogenetic mechanism 
proposed to explain the occurrence of hemichorea in hu- 
mans. Choreiform movements have been experimentally 
produced in monkeys either by damage to the STN (28) or 
by functional block of STN neurons by injection of 
gamma-aminobutyric acid (GABA) antagonist either into 
the STN (29) or into the lateral segment of the pallidum 
(30). Therefore it was hypothesized that damage to the 
striatum causes a contralateral hemichorea when striatal 
neurons that project through the external segment of the 
globus pallidus (GPe) to the STN are selectively affected 
(30). 

The interruption of GABAergic transmission from the 
striatum to the GPe would lead to an abnormally in- 
creased activity of GPe neurons, which exert an inhibi- 
tory action upon the STN (31). Increased inhibition of the 
STN would result in the loss of its control upon the GPi 
neurons. Besides excitatory STN inputs (32), the GPi 
neurons also receive inhibitory afferent signals directly 
from the striatum. The imbalance between the indirect 
excitatory and the direct inhibitory pathways would ulti- 
mately lead to a disinhibition of the motor thalamus. 

The observed CBF increase in the left thalamus ob- 
served in our case might be the result of the above- 
mentioned cascade of events. A similar finding was de- 
scribed by Young et al. (9, although in patients with cho- 
rea  of different origin and by using a different 
methodology. In fact, they found a glucose metabolic in- 
crease in the thalamus of a group of 15 patients with Hun- 
tington’s disease only when they considered the thala- 
mus-to-cortex ratio. This ratio was, however, correlated 
with dystonia. A different part of this mechanism of ac- 
tion might be represented by the increased striatal glu- 
cose consumption reported in two cases of Sydenham’s 
chorea by Weindl et al. (lo), likely due to increased ac- 
tivity of GPe deprived of inhibitory striatal control. On 

FIG. 2. SPECT with 99mTc HM- 
P A 0  images of a patient with right 
hemichorea shows CBF modifica- 
tions in structurally intact areas. 
CBF decrease in the right cerebel- 
lum (A) and CBF increase in the 
left thalamus (B) are evident. 
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the other hand, in patients who do not show involuntary 
movements following a striatocapsular lesion, thalamic 
perfusion is normal or decreased (33). The thalamic CBF 
increase observed in our patient may represent the first in 
viva evidence that thalamic disinhibition caused by a stri- 
atal lesion is the pathogenetic mechanism responsible for 
choreic movements after stroke. 
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