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CASE SUMMARY

A 57-year-old woman presented
to the emergency department com-
plaining of headache, nausea and
vomiting. Relevant medical history
included hypertension and insulin
dependent type 2 diabetes with poor to
nonexistent medical compliance over
the preceding year. Headaches were
intermittent by patient report with
accompanying vague reported coor-
dination loss in the left upper extrem-
ity. Review of systems was positive
for mild dysmetria in the left upper
extremity. Blood glucose levels were
elevated at 574 mg/dl, but secondary
laboratory findings were negative for
diabetic ketoacidosis. Blood pressure,
glucose control and supportive care
was initiated. The patient’s symptom-
atology normalized with supportive
care and the subsequent short hospital
course and discharge were uneventful.

IMAGING FINDINGS
Noncontrast head CT obtained at
admission was negative for focal hem-

orrhage or mass. However, the scan did
demonstrate mildly increased density
within the right basal ganglia, involving
the caudate and lentiform nuclei and to
a lesser extent globus pallidus (Figure
1). Subsequently, a cranial MRI scan
was performed, demonstrating corre-
sponding increased T1 signal and min-
imally decreased T2 signal within the
right corpora striatum and globus pall-
idus. Contrast enhancement, diffusion
restriction and mass effect were notably
absent (Figures 2-5).

DIAGNOSIS

The clinical history of poor gly-
cemic control, dysmetria and coor-
dination loss within the left upper
extremity together with the character-
istic imaging findings of contralateral
basal ganglia hyperdensity on CT and
hyperintensity on T1-weighted imag-
ing are characteristic for the diagnosis
of nonketotic hyperglycemia-induced
hemichorea-hemiballism (NKHH).

The unilaterality of involvement
would be atypical for microcalcifica-

tion, Wilson’s disease or excessive
manganese deposition. Additionally,
hemorrhage was excluded by the
absence of supportive signal changes
on MRI and the close conformation of
the findings to the anatomic confines
of the basal ganglia nuclei, sparing the
surrounding internal and external cap-
sules and devoid of mass effect.

DISCUSSION
Hemichorea-hemiballism is a
rare hyperkinetic movement disor-
der characterized by typically con-
tinuous unilateral involuntary and
nonrhythmic movements of one or
both limbs.! Though basal ganglia
infarction accounts for most cases,
uncontrolled and prolonged hypergly-
cemia now represents the second-most
common etiology, designated by the
clinical acronyms NKHH (nonketotic
hemichorea-hemiballism) or HIHH
(hyperglycemia-induced hemicho-
rea-hemiballism).? Elderly type II dia-
betics with poor medical compliance
represent the largest patient cohort,
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FIGURE 1. Axial noncontrast CT demonstrates
increased density within the right basal ganglia,
involving predominantly the putamen (black
arrow) and caudate nucleus (white arrow). No
mass effect is seen upon the adjacent ventricle,
and the imaging features respect the expected
anatomic confines of the involved nuclei with-
out marked distortion to suggest hemorrhage.
Additionally, the unilaterality would be atypical
for dystrophic calcification secondary to senes-
cent changes, metabolic disease, or prior toxic/
global anoxic injury.

FIGURE 4. Axial diffusion-weighted image
demonstrates no evidence of restriction
within the basal ganglia to suggest cytotoxic
edema within the corresponding areas of T1
signal change.

FIGURE 2. Axial noncontrasted T1
weighted fast spin echo MRI image
demonstrates increased signal inten-
sity within the right basal ganglia cor-
responding to the area of hyperdensity
seen on the preceding CT exam. There
is relatively increased signal change
observed within the globus pallidus
(white arrow) in comparison to the find-
ings observed on CT.

FIGURE 5. Axial post gadolinium
T1-weighted FSE image demonstrates at
most minimal enhancement within the right
basal ganglia (white arrow), allowing for pre-
contrast T1 shortening and hyperintensity.

FIGURE 3. Axial T2-weighted fast
spin echo MRI demonstrates very faint
decreased signal within the right putamen
(white arrow) predominantly along the
posterior aspect. Signal intensity is other-
wise relatively maintained and symmetric
within the basal ganglia.

with a slight Asian and female demo-
graphic predilection described in the
literature.? Clinical symptomatology
may vary widely in severity and tends
to wane rapidly and normalize with
restoration of glucose control, though
occasionally the course may be more
protracted, lasting weeks to months. In
addition to glucose control, pharmaco-
logic therapy with neuroleptic medi-
cations has shown proven utility when
necessary.*

The imaging features are relatively
characteristic, typified by increased
T1 signal intensity on MRI within the
basal ganglia contralateral to the symp-
tomatic extremity. There is a predilec-
tion for involvement of the putamen.
Rarely, bilateral involvement may be
observed. Mass effect is conspicu-
ously absent, and the signal changes
closely conform to the anatomic con-
fines of the globus pallidus, caudate,
and putamen. Slight corresponding
T2 shortening may be observed.??
Signal loss on gradient echo and sus-
ceptibility weighted imaging has been
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inconsistently reported as has diffu-
sion restriction.>® Contrast enhance-
ment is typically minimal to absent.”
CT imaging demonstrates correlative
increased density within the affected
basal ganglia, again unilateral in distri-
bution and contralateral to the affected
extremity.’

The neuroanatomic etiology under-
lying the imaging pattern has been a
source of some contention. Though
recent histological reports support T1
shortening due to increased cytoplasmic
protein content within reactive gemi-
stocytic astrocytes, likely precipitated
by hyperosmolar injury and potential
microcirculatory hyperviscosity, other
cofactors would likely underlie the
density changes on CT.8 Depletion of
gamma-aminobutyric acid (GABA),
a primary inhibitive neurotransmitter
within the basal ganglia in conjunction
with non-ketotic hyperglycemia is felt
to potentially account for the chorei-
form and ballistic kinetic movements,
though the typical unilateral involve-
ment is yet to be explained.>®

Differential diagnostic consider-
ations for increased T1 signal within
the basal ganglia include early micro-
calcification, either senescent, meta-
bolically derived, or dystrophic from
prior deep gray matter anoxic, toxic
or hypoglycemic injury, or Fahr’s
disease. Hyperdensity on CT could
also be correspondingly expected

dependent upon the extent of miner-
alization.’ Additionally, excessive
manganese deposition in conjunction
with chronic hepatic encephalopathy
or total parenteral nutrition, as well as
Wilson’s disease, can present with T1
shortening and basal ganglia hyper-
intensity.!® A key discriminating fac-
tor, however, is the typically bilateral
involvement seen with the above listed
entities, in contrast to the classically
asymmetric and unilateral changes
observed in NKHH.!!

CONCLUSION

Though rare, the clinical syndrome
of hemichorea-hemiballism in con-
junction with hyperglycemia displays
relatively characteristic imaging fea-
tures typified by unilateral increased
density within the putamen and, to a
secondary extent, caudate nucleus and
globus pallidus, accompanied by T1
shortening and hyperintensity on MR
imaging. The clinical features vary in
severity, typically waning rapidly with
restoration of glucose control. Famil-
iarity with the imaging features may
allow the interpreting radiologist to
first suggest the correct clinical diag-
nosis and expedite timely and appro-
priate patient care.
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