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Abstract
Objectives—A hyperintense putamen on
either CT or MRI as a finding associated
with chorea has occasionally been de-
scribed and is almost always associated
with non-ketotic hyperglycaemia. The
cause of the hyperintensity of the striatum
in these images is still controversial. Some
reports have found that calcification was
responsible whereas others have advo-
cated petechial haemorrhage as the cause.
The purpose of this study was to deter-
mine whether hyperintense striata are
caused by petechial haemorrhage or calci-
fication, with the sequential imaging
changes.
Subjects and methods—Five patients pre-
senting with an acute onset of either
hemichorea or generalised chorea and
showed either unilateral or bilateral hy-
perdense striatum on the initial CT were
assessed. Neuroimaging studies including
sequential CT and MRI examinations and
detailed biochemical tests were per-
formed.
Results—Three patients had pronounced
hyperglycaemia and the other two patients
had no biochemical abnormalities. In all
patients, the first CT scans, performed
within two weeks of the onset of chorea,
showed a high density over the striatum
contralateral to the chorea, which dimin-
ished or disappeared two months later. T1
weighted imaging disclosed hypersignal
intensities over the striatum contralateral
to the chorea on admission which dimin-
ished two months later. T2 weighted
imaging at two months showed hyposignal
intensity changes corresponding to the
area with hypersignal changes on T1
weighted images, implying haemosiderin
deposition.
Conclusion—Based on the evolution of
clinical manifestations and the findings of
neuroimaging, putaminal petechial
haemorrhage might be a new entity
causing either hemichorea or generalised
chorea.

(J Neurol Neurosurg Psychiatry 1997;63:300–303)
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Chorea may be the manifestation of a wide
variety of degenerative, vascular, metabolic, or
toxic disorders involving the CNS, in which

dysfunction of the basal ganglia, particularly of
the striatum, is generally assumed to be
responsible.1–3 Various structural lesions in the
contralateral subthalamic nucleus and striatum
seem to play a critical part in the development
of chorea,1–3 with acute vascular accident being
the most common pathological process.3 Since
the advent of CT, there have been occasional
reports of chorea development secondary to
striatal pathology, which is commonly seen as a
lesion of increased density.4–9 There is much
controversy regarding the cause of the striatal
hyperdensity on CT; some advocate
calcification,4 5 and others have reported pe-
techial haemorrhage to be the cause.8 9 It has
also been questioned whether non-ketotic
hyperglycaemia is the only systemic disease
associated with a hyperdense putamen mani-
festing as chorea.8 9 Previous reports of imaging
findings were only single case reports. We col-
lected five patients with chorea whose CT dis-
closed a hyperdense striatum. A series of
sequential neuroimaging examinations, includ-
ing CT and MRI, were performed within two
weeks of the onset of chorea and two months
later. Based on these imaging studies, we
attempted to diVerentiate whether the hyper-
density of the striatum on CT was caused by
calcification or haemorrhage.

Materials and methods
Within a period of two years, we encountered
five choreic patients (four men, one woman)
whose brain CT on admission showed a hyper-
density over the basal ganglion contralateral to
the choreic side. Their age ranged from 60 to
73 years. Those who clearly had underlying
diseases causing the chorea, such as hyperthy-
roidism, hereditary diseases, or drugs history,
were excluded. Biochemical tests, including
HbA1C and osmolality, and coagulation func-
tion were obtained. Brain CT and MRI were
performed within two weeks after the onset of
chorea and repeated two months later.
Brain CT was performed with a Somatom

HiQ scanner (Siemens) in the axial plane with
an 8 mm thickness without contrast enhance-
ment. Images were obtained on admission and
two months later.
Brain MRI was performed on a 1.5 T super-

conducting system (Sigma; GE Medical Sys-
tems). Spin echo T1 weighted images with
600/20/2 (repetition time/echo time/
excitations) and T2 weighted images with
2500/90/1 were obtained in the axial plane.
Images were 5 mm thick with a 2.5 mm gap
between sections. The acquisition matrix was
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256 × 256, with a 20 cm field of view. Examin-
ation of MRI was done immediately after the
first CT study and both MRI and CT were
performed two months later.
All imaging studies were reviewed by the

same two neuroradiologists who were unaware
of the patient’s clinical status and were experi-
enced in interpreting CT andMRI. If there was
a disagreement, a consensus of opinion was
reached through discussion.

Results
CLINICAL DATA

Three patients (patients 2, 4, and 5) had hemi-
chorea and patients 1 and 3 had generalised
chorea. Table 1 shows the limbs or muscles
involved. Patients 3,4, and 5 had pronounced
hyperglycaemia, increased HbA1C concentra-
tion and serum osmolality. The choreic move-
ment of patients 4 and 5 subsided within one
week after fluid supply and correction of the
metabolic derangements. Patients 1 and 3 had
violent hyperkinesia and received 1 mg halo-
peridol twice a day for five to seven days. In all
patients, the chorea diminished gradually and
subsided completely within three weeks. Pa-
tients 1 and 2 did not have any recognisable
systemic disorders (table 1).

NEUROIMAGING FINDINGS

Brain CT of patients 1 and 3 showed bilateral,
faintly increased densities over the putamen or
caudate nucleus. Patients 2, 4, and 5 had simi-
lar hyperdense lesions over the striatum
contralateral to the chorea, which had dimin-
ished or disappeared on follow up examination.
T1 weighted imaging of these lesions initially
disclosed a hypersignal intensity, which corre-
sponded to the high density lesions found on
CT, over the striatum contralateral to the cho-
rea, which also diminished two months later
(figure). T2 weighted imaging showed slightly
increased or isodense changes in the striatum
at the first examination. The increased hy-
posignal intensity observed on T2 weighted
images on the follow up examination corre-
sponded to the area with hypersignal intensity
on T1 weighted imaging (table 2).

Discussion
Jones et al first described a patient with hyper-
tensive putaminal haemorrhage presenting
with hemichorea.6 Brain CT showed a dense
and homogeneous haematoma, a common
finding in hypertensive haemorrhages. Subse-
quently, Sanfield et al4 and Inbody et al5

described two choreic patients, with and with-

out diabetes, whose CT showed unilateral or
bilateral faint hyperdensity over the putamen.
They concluded that these lesions were best
ascribed to calcification. Altafullah et al8 and
Nakagawa et al9 also reported two patients with
non-ketotic hyperglycaemic chorea whose CTs
disclosed faintly increased densities over the
contralateral basal ganglion. Brain MRI of
these patients suggested that the hypersignal
intensity was the result of petechial haemor-
rhage. Because the chorea subsided either
spontaneously or after medication, necropsy is
not readily available. Therefore, the issue of
whether the faintly increased densities over the
striatum should be ascribed to petechial haem-
orrhage or calcification remains unsettled. The
CT findings in our five patients were similar to
those described by Sanfield et al4 and Naka-
gawa et al.9 Brain MRI was obtained within two
weeks after the onset of chorea. The T1
weighted images clearly showed a hypersignal
intensity over the basal ganglia which may be
explained by the presence of methaemoglobin10

resulting from petechial haemorrhages. Subse-
quent resolution of this hypersignal intensity
on T1 weighted images with increased hyposig-
nal intensity on T2 weighted images over the
basal ganglia, and the continual diminution or
disappearance of high densities on CT imaging
on follow up, all suggest that the process may
be due to the evolution of petechial haemor-
rhage with haemosiderin deposition.10

The diVerential diagnosis of a hyperdense
putamen on CT includes calcification and
petechial haemorrhage.11 A definite distinction
can be made by noting the time course of the
clinical and signal changes and by direct
measurement of tissue density in Hounsfield
units. Although it is not possible to entirely
exclude calcification based on imaging abnor-
malities alone, such rapid resolution of the
hyperdensity lesions over a few months is
certainly more likely to be caused by haemor-
rhage than calcification.11 12 In addition, the
clinical presentation of our patients with acute
onset of chorea also favoured haemorrhage
rather than a chronic process such as calcifica-
tion as the cause of image hyperdensity. Lastly,
the tissue density values in the hyperdense
putamen were in the range of 40 to 50 Houns-
field units, a finding similar to that for petechial
haemorrhage, whereas measurement of the
calcified choroid plexus and pineal glands in
the same patients gave values of around 80
Hounsfield units.11 All the above findings sup-
ported petechial haemorrhage as a cause of the
hyperdense putamen. Therefore, we propose
that putaminal petechial haemorrhage is a new
entity, that may be an uncommon but not rare,
causing chorea.
Altafullah et al8 and Nakagawa et al9 first

reported two patients with non-ketotic hyperg-
lycemic chorea whose neuroimages had faintly
increased densities over the contralateral basal
ganglion, suggesting petechial haemorrhage.
Therefore, they proposed that non-ketotic
hyperglycaemia complicated by multiple
putaminal petechial haemorrhage was the
cause of hemichorea. Since then, it has been
generally accepted that non-ketotic hypergly-

Table 1 Summary of clinical data

Patient No Age/sex Limbs with chorea

Concentrations

Sugar at
admission

Serum
osmolality HbA1C

Use of
haloperidol

1 71/M RUl, LUl, LLol 102 291 5.1 Yes
2 68/M RUl 94 287 5.6 No
3 73/M LUl, LLl, RUl,

facial
413 315 10.7 Yes

4 60/F RUl, RLol 364 308 11.3 No
5 68/M RUl 476 317 10.6 No

R = right; L = left; U = upper; Lo = lower; l = limb.
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caemia is the sole cause of putaminal petechial
haemorrhages manifesting with chorea. How-
ever, our series of patients included two with
non-diabetic chorea whose brain CTs indi-
cated the presence of petechial haemorrhage.
Furthermore, a series of examinations in these

patients excluded coagulation diseases or other
systemic disorders, which can contribute to the
haemorrhage. Therefore, our findings in these
patients showed that non-ketotic hyperglycae-
mia is not the only possible cause of petechial
haemorrhage over the basal ganglia in patients
presenting with chorea.
The clinical range of putaminal haemor-

rhage is one of great variability, directly reflect-
ing the size of the haematoma and its pattern of
extension. The classic manifestations of mas-
sive putaminal haemorrhage are relatively
abrupt onset of unilateral motor and sensory
deficits with accompanying visual abnormali-
ties and change of consciousness.13 Since the
advent of CT, precise determination of the size
and location of hyperdense and homogeneous
haematoma is possible. Recently, a syndrome
of the small haematoma have been reported,
and chorea is one of its clinical
manifestations.13 Although the haematoma is
small, it is very dense and homogenous and not
restricted to the putamen and head of the cau-

(A) The unenhanced CTs of patient 1 on admission show faint hyperdense lesions over the bilateral striatum. (B) T1
weighted image (TE/TR 20/600) shows hypersignal intensities over the bilateral putamen and head of caudate nucleus.
(C)(D) Follow up examination shows diminution of the high densities and signal intensities over bilateral striatum.

Table 2 Summarised results of neuroimaging findings

Patient No Scan CT findings

MRI findings

T1 T2

1 (1) ↑↑Bil P, C ↑↑Bil P, C Iso
(2) ↑Bil C ↑Bil P, C ↓Bil P

2 (1) ↑↑ L P ↑↑L P Iso
(2) Iso ↑L P ↓L P

3 (1) ↑↑Bil P, C ↑↑Bil P, C Iso
(2) ↑Bil P, C ↑ Bil P, C ↓Bil P, C

4 (1) ↑↑L P ↑↑L P Iso
(2) Iso ↑ L P Iso

5 (1) ↑↑L P ↑↑L P Iso
(2) Iso Iso ↓L P

↑↑ = moderately, ↑ = mildly increased signal intensity or
density; ↓↓ = moderately, ↓ = mildly decreased signal intensity
or density; L = left; R = right; Bil = bilateral; P = putamen; C =
head of caudate nucleus; Iso = normal density or signal
intensity.
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date nucleus. These findings are diVerent from
the imaging studies of our patients, which
showed sharply defined lesions of faintly
increased density without a mass eVect, which
were located strictly within the striatum. These
findings are also very diVerent from those of
common hypertensive intracranial haemor-
rhages. To date, our series is the largest to
describe the CT and MRI findings of petechial
haemorrhage in patients with or without
diabetes, manifesting with chorea.
Most patients with chorea showed partial or

complete resolution of symptoms after treat-
ment with neuroleptic drugs, but this treat-
ment usually had to be continued for a long
period. However, when the cause of the chorea
was a stroke, the chorea usually remitted
spontaneously.3 Chorea associated with non-
ketotic hyperglycaemic chorea has also been
reported to show dramatic improvement after
correction of hyperglycaemia.14 All of our
patients had a good prognosis and the hyperki-
nesia disappeared within three weeks, implying
that chorea secondary to putaminal petechial
haemorrhage is a benign and limited disease.
Non-ketotic hyperglycaemia has occasion-

ally been associated with various neurological
abnormalities15 16 in which choreoathetosis is a
rare manifestation.17 18 Recently, we19 and Lin et
al14 described several patients who presented
with non-ketotic hyperglycaemic chorea. Neu-
roimaging studies including CT and MRI do
not show the changes we have found. There-
fore, we can clearly separate non-ketotic hyper-
glycaemic choreic patients into two groups, one
with petechial haemorrhage and the other
without definite structural lesions. At present,
we are unable to predict which patients will
develop putaminal haemorrhage. This implies
that a critical unidentified factor plays an

important part in the production of this pattern
of haemorrhage and further investigation is
required to determine this factor.
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