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Parkinsonism with Neuroacanthocytosis

R.F. Peppard, C.S. Lu, Nai-Shin Chu, P. Teal, W.R.W. Martin and D.B. Calne

ABSTRACT: Two patients with neuroacanthocytosis are described. One presented with parkinsonism and the other
resembled diurnal dystonia of the Segawa type. Both patients responded well to dopaminomimetic therapy. A PET scan
with fluorodopa revealed a nigrostriatal deficit in the first patient.

RESUME: Parkinsonisme et neuro-acanthocytose Nous décrivons deux patients avec neuro-acanthocytose. Un des
patients s’est présenté avec du parkinsonisme et |’autre avec une dystonie diurne de type Segawa. Les deux patients ont
bien répondu a la thérapie dopaminomimétique. Un PET scan a la fluorodopa a révélé un déficit nigrostrié chez le pre-

mier patient.
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Acanthocytes are abnormal red blood cells characterized by
thorny projections which are evident in wet film preparations.
This red blood cell change has been associated with a variety of
hereditary neurological conditions. Bassen and Kornzweig!
described the neurological disorder found with abetalipopro-
teinemia and Mars2 et al reported the form of neuroacanthocyto-
sis that occurs with hypobetalipoproteinemia. A syndrome
which includes chorea, tics, dystonia, areflexia and distal amy-
otrophy has been associated with acanthocytosis and normal
lipoprotein levels.3:4.5

Acanthocytes are mature erythrocytes with 3-12 spicules as
blunt projections arising with uneven distribution from the cell
membrane. They must be differentiated from spur cells which
are found in liver disease with hypercholesterolemia. Spur cells
often have 10-30 evenly spaced spicules.57 Although originally
described in association with abetalipoproteinemia, acantho-
cytes have also been detected in neurologic conditions with nor-
mal lipoproteins such as neuroacanthocytosis and with the
McLeod phenotype of blood group antigens associated with late
onset myopathy.

No universally accepted mechanism has been established for
the formation of acanthocytes. In abetalipoproteinemia there is
an abnormal distribution of membrane phospholipids with a
deficiency of linoleic acid and a reversal of the phosphatidyl-
choline to sphingomyelin ratio. The membrane cholesterol con-
tent may be increased and changes have been noted in other
membrane properties such as decreased fluidity and increased
microviscosity. McLeod red cells have deficiencies in nonstruc-
tural membrane proteins which may alter membrane fluidity. In
neuroacanthocytosis changes in membrane fluidity have been
reported but cholesterol and phospholipid levels are normal. The
most consistent disturbance that has been found in acanthocyto-
sis is an increase in the proportion of sphingomyelin.8 The neuro-

logic disorders associated with acanthocytosis are summarized in
Table 1.

We describe two patients which extend the clinical descrip-
tion of neuroacanthocytosis with normal lipoproteins. Patient 1
had severe parkinsonism with associated mild distal neuropathy
which appeared to be inherited in autosomal dominant fashion.
The case is noteworthy for the absence of hyperkinesias (other
than those induced by levodopa) and for the evidence of striatal
dopamine depletion using positron emission tomography with
['8F]-6-fluoro-L-dopa. The second patient presented with diur-
nally fluctuating dystonia and parkinsonism. Both cases responded
to levodopa therapy.

CASE REPORTS

Patient 1

This 47 year black male from Antigua developed resting tremor in
his hands 14 years ago. The tremor gradually became more severe and
spread to involve his feet. He noticed leg stiffness with some impairment
in his walking and in getting up from a chair. Six years ago he developed
postural instability and short stepping gait with occasional freezing and
falls. For the last two years he has usually required support when walk-
ing and has been increasingly troubled by falls. He has recently devel-
oped numbness and painful, burning paresthesiae in the feet and legs
extending up to the knees. When first seen he was taking Sinemet 250/25
half tablet four times daily and benztropine 2 mg qid.

Family history revealed that his brother, father, two patermnal uncles
and paternal grandfather had all suffered from a similar progressive neu-
rological illness. None of his six sisters, his only paternal aunt or paternal
grandmother have developed this condition.

On examination, mental state was normal. There was masking of
facial expression and hypophonia. He had intermittent torticollis and
dystonia of the lower face. At different times his limbs displayed dysto-
nia, chorea or tremor. There was mild wasting of the leg muscles below
the knees and mild bilateral weakness of eversion and dorsiflexion of
the ankle and extension of the big toe. Occasional fasciculations were
observed in the calf muscles. Mild rigidity was present in the legs and
cogwheeling was detected at the left wrist with reinforcement. Tendon
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reflexes were diminished in the upper limbs; the knee and ankle jerks
were absent. Plantar responses were flexor. Sensation was normal. He
was unable to stand heel to toe but could stand with his feet together
without assistance. His gait was slow, shuffling and unsteady with
decreased arm swing. When medication was withdrawn, the choreatic
and dystonic movements ceased but tremor and bradykinesia became
more prominent and he was unable to walk independently. The subse-
quent introduction of bromocriptine led to a smoother response with
decreased dyskinesias.

The standard peripheral blood film was normal but immediate
examination of a wet preparation revealed 4% acanthocytes (Figure 2).
Lipoprotein electrophoresis revealed normal HDL cholesterol, trigly-
cerides, HDL, Apoprotein A. Cholesterol was 310 mg/dl (normal 120-
280), LDL was 229 mg/d]l (normal 104-186), Apoprotein B was
137 mg/dl (normal 67-117). Electrophysiological studies were consis-
tent with a predominantly axonal sensory polyneuropathy. PET with 6-
18F-fluoro-L-dopa showed marked bilateral reduction in uptake similar
to that seen with severe idiopathic parkinsonism (Figure 1).

Patient 2

A 21 year Chinese man developed dystonia of the right foot five
years ago. he also became aware of stiffness and slowness of movement
in his right leg. Progressive inversion of the right foot occurred. Four
years ago he developed resting tremor of the right leg. The tremor, stiff-

Table 1: Neurologic Disorders Associated with Acanthocytosis

Disorder Serum

Bassen-Komzweig abetalipoprotein, low cholesterol,
low triglycerides.

low betalipoproteins, low
cholesterol, low triglycerides.

normal serum lipids and lipoproteins.
normal serum lipids and lipoproteins.
elevated creatine kinase.

Familial hypobetaliproteinemia

Neuroacanthocytosis
McLeod phenotype

Rare sporadic cases of acanthocytosis have been reported in
Hallervorden-Spatz disease and mitochondrial encephalomyopathy.!0

UBC/TRIUMF PET PROGRAM

- *

NORMAL NEURACANTH

Figure | — !8F-dopa scans (axial views through the basal ganglia). On
the right is Case I, and on the left a comparable view from a normal
subject of similar age.
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ness and slowness of movement progressed to involve the whole body.
Facial expression diminished and his voice became soft. Gait steadily
deteriorated and he began to fall. Severe depression evolved. There was
no family history of parkinsonism or of consanguinity.

On examination, cognitive function was normal. There was hypo-
mimia and hypophonia. The right foot was held in an equinovarus posi-
tion with dorsiflexion of the great toe and plantar flexion of the other
toes. Prominent resting tremor was present in the left arm and leg. Cog-
wheel rigidity was evident in all limbs. Rapid alternating movements of
the hands and feet were poorly performed. The deep tendon reflexes
were brisk but the plantar responses were flexor. No muscle wasting or
weakness was present and sensory examination was normal. He had a
stooped posture. His gait displayed slow initiation, festination, propul-
sion, and unsteadiness with reduced arm swing.

On repeated wet smears of peripheral blood, 6-12% acanthocytes
were found (Figure 2). Serum cholesterol, triglycerides and lipoprotein
electrophoresis were normal. EMG and nerve conduction were normal.
Both the parkinsonism and the dystonia responded well to bromocrip-
tine 30 mg per day and levodopa 250 mg with carbidopa 25 mg per day.
He was able to walk normally for the first time in four years and
resumed employment in a pottery factory.

DISCUSSION

In patient 1, the family history of a progressive neurological
disorder with onset in the third decade of life and the clinical

Figure 2 — Nlustration of the erythrocytes from Case 2 Magnification x
3000. A few drops of blood obtained by venepunciure were immedi-
ately placed into the fixative containing 10 ml of 3% glutaraldehyde
in 0.1 M phosphate buffer, pH 7.4. After seuling for 6 hours, red
cells were washed in 0.9% NaCl and then dehyrated in a graded
series of ethanol. After being coated with platinum-palladium, the
red cells were viewed at 15 kV in a scanning electron microscope
(Hitachi §-450).
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picture of severe parkinsonism with associated distal amyotro-
phy in the lower limbs made the diagnosis of idiopathic parkin-
sonism unlikely and neuroacanthocytosis was suspected. It was
not clear, initially, whether the dyskinesia was related to his dis-
ease or his treatment, but the suspension of levodopa therapy
demonstrated that the hyperkinetic features were drug-induced.

Autosomal recessive and autosomal dominant patterns of
inheritance have been described in neuroacanthocytosis with
normal lipoproteins. Autosomal dominant inheritance was most
likely in the first families which were reported with this condi-
tion3:5 but subsequent reports have suggested that autosomal
recessive inheritance is more common.!! It was considered that
the pattern of inheritance in the family of patient 1 was most
consistent with autosomal dominant inheritance. The failure of
transmission to any females in this family was, in all likelihood,
a coincidence. Some possibility must remain that females with
the abnormal gene are in some way protected from developing
the disease in this family. Because the family lives in the West
Indies, examination of other members was limited to two of the
proband’s children. Both had generalized areflexia but without
other neurological abnormalities. Only one child had a wet blood
smear examination and the appearance of the red blood cells
was entirely normal.

In patient 2, there was no family history. Onset was with
focal dystonia involving one foot, which progressed to severe
parkinsonism with rest and action tremor. A dramatic response
to levodopa therapy was seen.

The normal or elevated betalipoproteins in these two patients
exclude those forms of neuroacanthocytosis which are associat-
ed with hypobetalipoproteinemia2 or with abetalipopro-
teinemia.! Kell blood group was negative but Cellano positive
which excludes MacLeod’s syndrome, another cause of acantho-
cytosis with associated neurological manifestations. 2

These two patients represent forms of “neuroacanthocytosis
with normal lipoproteins”. It has been suggested that the forms
of neuroacanthocytosis in which normal levels of lipoproteins
are found should be categorized according to the major neuro-
logical manifestations.!3 The variety of clinical features seen
has been reviewed.4:11.14.15.16

Chorea is often prominent in this disorder, leading to the ear-
lier designation “choreocacanthocytosis”. Perioral and facial
hyperkinesias are frequent early manifestations and may result
in injury to the lips and tongue. Chorea subsequently involves
the upper limbs and, later, the legs. Dystonia, tics and involun-
tary vocalizations have been described. Other manifestations
which have been reported include progressive muscular atrophy,
areflexia, peripheral neuropathy, ataxia, menta! deterioration and
epilepsy.t7.18

Although patients in whom chorea, tics and dystonia have
given way to or coexisted with parkinsonism, have been de-
scribed,!3:15 patient 1 is unusual in manifesting as parkinsonism
without hyperkinetic features. The combination of acanthocyto-
sis, tics, motor neuron disease and progressive parkinsonism has
been seen in two brothers of consanguineous parents.!9 In these
patients orofacial movements and vocalizations lessened or
resolved as parkinsonian features developed. Despite cere-
brospinal fluid homovanillic acid levels which suggested
impairment of pre-synaptic dopaminergic function in one
patient, there was no response to levodopa.
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The nature of the disorder in family members of patient 1
rests on the history. It is not possible to say with certainly that
the index patient did not have hyperkinetic manifestations early
in the course of his disease. However the description of symp-
toms, the previous diagnosis of idiopathic parkinsonism and the
favorable response to levodopa over many years make it unlikely
that a hyperkinetic state was overlooked. The drug-induced
dyskinesias only developed after several years of antiparkinson
therapy.

Patient 2 resembles the diurnally fluctuating hereditary pro-
gressive dystonia described by Segawa et al,20 in that deficits dis-
appeared following sleep, and became worse during the course
of the day, with a response to levodopa therapy. Patient 2 is also
noteworthy for the prominence of parkinsonian features from
early in the course of the illness.

The pathological lesions in neuroacanthocytosis are striatal
atrophy with neuronal loss and gliosis. There has been no descrip-
tion of degeneration of the substantia nigra in autopsied patients
with neuroacanthocytosis.?!-22 However, in a report of the pathol-
ogy of chronic spherocytic hemolytic anemia with a similar clini-
cal syndrome of chorea-amyotrophy, neuronal loss in the sub-
stantia nigra has been noted.23

These patients demonstrate that neuroacanthocytosis with
normal lipoproteins can present with severe parkinsonism. In
vivo evidence of nigrostriatal damage was provided by the fluo-
rodopa scan in patient 1. The responsiveness to levodopa and
bromocriptine in both these patients also supports the presence
of a pre-synaptic defect in the nigrostriatal dopaminergic system.
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