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Abstract
Background: Disorders of movement are important features of Neuro-Wilson’s disease (NWD) and their
recognition helps in early diagnosis. We studied the various types of movement disorders including any novel
phenomenology found in our cohort of NWD, along with radiological correlations.
Method: A total of 129 consecutive patients of WD (M:F) were examined in Movement Disorders clinic of a
tertiary care neurological institute at Kolkata, India. A semi-structured interview and examination determined the
various types of movement disorders detected, after proper informed consent. Neuro-imaging (MRI of 1.5 Tesla
system) was carried out whenever possible.
Results: The common movement disorders were dystonia (91.8%), Parkinsonism (83.72%), and tremor
(53.49%). Others were movement induced focal myoclonus (12.4%), ataxia (11.63%), choreo-athetosis (15.5%). The
less frequent movement disorders were akathisia (5.2%) and tics disorder (5.42%) and oromandibular dyskinesias
(2.33%). MRI lesions were found to be associated with jaw opening dystonia (caudate), neck dystonia (putamen and
pons), truncal dystonia (caudate, globus pallidus and cortical atrophy), appendicular dystonia (caudate and
putamen), Parkinsonism (mid-brain), postural tremor (caudate and putamen), tics and akathisia (mid-brain and pons
in both).
Conclusion: WD is associated with a variety of common movement disorders such as dystonia, Parkinsonism
and tremor. The less frequent movement disorders were focal myoclonus, stereotypes, tics disorders and orofacial
dyskinesia . Radiological lesions can be found in association with majority of the movement disorders except in few
cases where functional imaging studies may help.
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Introduction
Wilson’s disease (WD) is a hereditary disorder of copper
metabolism, characterized by reduced biliary excretion of copper [1],
leading to copper deposition in liver, brain, kidney and Descemet’s
membrane of the cornea. The majority of patients of WD present with
either hepatic involvement (Hepatic Wilson) or neuropsychiatric
manifestations known as Neuro-Wilson Disease (NWD). In NWD
symptoms onset is most commonly in the second to third decade and
majority becoming symptomatic before the age of fifty years [2], but
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has been reported as late as 72 years [3]. NWD can mimic other
neurological disorders and is frequently subjected to diagnostic errors
[4]. Thus, a high index of suspicion is needed to achieve a diagnosis.
Movement disorders have been recognized to be important clinical
features of WD since the original description given by Wilson [5].
Comprehensive studies on the full spectrum of movement disorders in
NWD are few in literature. Although diagnosis of NWD is based on
clinical and biochemical criteria, imaging of brain is helpful in
corroboration of diagnosis.
Genetic testing is useful in confirming the diagnosis. However, the
large number of mutations (near about 400) occurring in WD makes it
cumbersome and expensive, as sequencing of the whole gene is
frequently required and may not be available at all centers [6]. It is
commonly carried out from DNA extracted from patient and parent’
blood followed by sequencing of all the twenty exons of WD gene.
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In this context, we planned to study the types of movement
disorders as observed in our cohort of NWD patients and compared
with similar studies globally. We also made an attempt to correlate
movement disorder’s phenomenology and radiological findings in
relation to probable localization as observed in our patients as well as
explain pathophysiology based on available literatures.

Methods
Consecutive patients diagnosed as NWD in the Movement
Disorders Clinic of Bangur Institute of Neuroscience, Kolkata from
June, 1996 to March, 2010 were included in this study. This included
129 cases. This is both a retrospective (28 cases) and a prospective
study (101 cases). Cases were examined by two neurologists and
diagnosis was reached by consensus opinion. One of them was a
movement disorder specialist (SKD).
Inclusion criteria were all patients who were attending the
Movement Disorders Clinic under 50 years of age irrespective of past
or family history of jaundice. They were investigated based on
Sternlieb’s criteria [7]. Those who had the presence of Kayser Fleischer
(KF) ring; low serum ceruloplasmin and high base-line urinary copper
excretion levels were included in the study. Neuroimaging studies,
preferably MRI of brain (1.5 Tesla system), were performed whenever
possible. The reporting radiologist was blind to the diagnosis.
Exclusion criteria for considering NWD was those subjects who had
negative KF ring but serum ceruloplasmin level was lower or urinary
24 hour copper excretion level higher than normal.
Patients underwent detail clinical history and examination and
necessary investigations. These were recorded in a semistructured
proforma. Relevant information was also collected from patients and
guardians, if patients were unable to provide history. Information was
obtained on i) Parkinsonism characterized by bradykinesia, rigidity,
rest tremor with or without postural abnormality; ii) dystonia,
including various axial and appendicular dystonias such as jaw
opening dystonia, oromandibular dyskinesias, cervical dystonias,
truncal dystonia and limb dystonia ; iii) tremors such as rest, postural,
intention, wing beating type; iv) chorea, v) athetosis, vi) ataxia, vii)
myoclonus, viii) tics, ix) stereotypies, x) akathisia and any other novel
phenomenology. Standard criteria for each were followed [8]. Most of
the abnormal movements were video recorded after written permission
was obtained. All patients underwent blood testing such as
haemogram, liver function test, renal function test, serum
ceruloplasmin, routine urine examination, 24 hr. urinary copper
excretion and slit lamp examination by an experienced opthalmologist.
Genetic testing was not performed in our patients as it was not
routinely available in our institute and also because of prohibitive cost
and lack of health insurance among our patients. The study was
approved by the ethical committee of the institute and written
informed consent was obtained from the patients or their guardians.

Results
This study evaluated a total of 129 WD (males- 83: females- 46;
Hindus 96: Muslims 33) patients from 123 unrelated families. The
mean age of onset of the disease was 14.52 years (range 7-50 years).
The mean time till diagnosis was 18.09 months (range 0 to120
months). A total of 80 (62.01%) patients were from rural background,
30 (23.26%) from urban and 19 (14.73%) from semi-urban
background.

Figure 1: Showing the pattern of presentation.
The presentation of WD was acute (within 4 weeks) in 7(5.43%),
sub-acute (within 3 months) in 16 (12.40%) and chronic (beyond three
months) in 104 (80.62%) and in 2 cases the onset was not clear (Figure
1). Family history of WD was present in 30 patients (23.26%). History
of consanguinity was present in 12 (9.30%), all of them being Muslims.
History of jaundice was present in 63 (48.84%). A total of 59 (45.74%)
patients had evidence of associated hepatic disease.
The age of onset of the disease was as follows: 43 (33.33%) in the
first decade; 63 (48.84%) in second decade, 16 (12.40%) in third
decade, 5 (3.88%) in fourth decade and 2 (1.55%) in fifth decade
(Figure 2).

Statistical Analysis
Data was analyzed utilizing appropriate statistical tools. Chi square
and Fisher’s exact test were applied to compare between categorical
variables, using statistical software SPSS Version 10.1. P value of < 0.05
was considered to be significant.

J Neurol Disord
ISSN:329-6895 JND, an open access Journal

Figure 2: Showing the frequency of the disease onset in different age
groups.
The time interval between onset of symptoms and presentation to
the doctors were 31 (24.03%) patients within six months of onset, 33
subjects (25.58%) within seven to twelve months, 36 subjects (27.91%)
within one to two years, 19 subjects (14.73%) within two to three years,

Volume 4 • Issue 1 • 1000259

Citation:

Bagchi M, Paul N, Ghosh S, Majumdar S, Saha S, et al. (2016) Spectrum of Abnormal Movement in a Cohort of Neuro-Wilson Patients
with Radiological Associations. J Neurol Disord 4: 259. doi:10.4172/2329-6895.1000259

Page 3 of 8
5 subjects (3.88%) within three to five years and 3 subjects (2.33%)
beyond five years of onset (Figure 3).

We have excluded KF ring negative cases to maintain the
homogeneity of cases. The mean values of serum ceruloplasmin were
12.61mg% (range 0.08-69 mg%) and twenty-four hour urinary copper
levels was 287.77µg/dl (range 18.9-1408 µg/dl). The serum
ceruloplasmin was normal in 11 patients, but their excretion of
increased twenty-four hour urinary copper level was high. Similarly
the twenty four hour urinary copper levels were normal in 6 patients,
though they had low serum ceruloplasmin levels.
Types of movement disorders

Frequency (IN %)

(N=129)
A) Parkinsonism

108 (83.72)

i) Rigidity

108 (83.72)

ii) Bradykinesia

98 (75.97)

iii) Rest tremors with Parkinsonism

30 (23.26%)

iv) Camptocormia

11 (8.53)

B) Dystonia

91.8%

i) Frontalis

12 (9.30)

ii) Lingual

48 (37.20)

iii) Jaw opening

93 (72.09)

iv) Jaw closing

3 (2.33)

v) Oro-mandibular

3 (2.33)

vi) Neck

65 (50.39)

a) torticollis

56 (43.41)

b)antecollis

25 (19.38)

c)retrocollis

13 (10.08)

vii) Truncal

41 (31.78)

a) laterolocorpus

39 (30.23)

b) antecorpus

11 (8.53)

c) retrocorpus

5 (3.88)

viii) Appendicular

118 (91.47)

C) Tremors

69 (53.49)

i) Postural tremor

65 (50.39)

ii) Resting tremor

35 (27.13)

iii) Intention tremor

33 (25.58)

iv) Wing-beating tremor

12 (9.30)

D) Chorea (all generalized)

18 (13.95)

E) Athetosis

2 (1.55)

F) Ataxia

15 (11.63)

G) Tics

7 (5.42)

H) Stereotypies

11 (8.52)

I) Akathisia

7 (5.42)

J) Focal Myoclonus

16 (12.40)

L) Bruxism

1 (0.78)

Table 1: Frequencies of various movement disorders observed in
NWD* in the patients cohort. *Some patients have more than one
movement disorders.
Predominant initial presentations were dystonia in 20.1%,
Parkinsonian features in 17.9%, tremor in 9%, ataxia in 3%, chorea in
9.7%, pure psychiatric in 2.2%, osseo-muscular in 2.2 % and mixed
type of presentation in 35.9%.
The frequencies of the various types of movement disorders
observed in our cohort of patients are summarized in Table 1.
Parkinsonian features including cogwheel rigidity and bradykinesia
were present in about 83.72% of patients. The manifestations were
commonly bilaterally symmetrical and associated with resting tremor
in 27.13% of patients. Most patients also had gait disturbances and
postural instability. Among dystonias, commonest pattern was
appendicular (91.47%) followed by jaw opening (72.09%) and cervical
regions (50.39%).
Among tremors, commonest type was postural (50.39%) followed
by rest (27.13%) and intention variety (25.58%). Other movement
disorders were provided in Table 1.
In Table 2, a comparison of different movement disorders from
three large studies has been provided.
Walshe, et al

Clinical feature

Taly et al. (n=282)

(n=136)

Machado, et al. (n=119)

Country

India

UK

Brazil

M:F

2.3:1

0.94: 1

1.5:1

Mean age of onset

15.93 years

16.2 years

19.6 years
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Mean duration before diagnosis

28 months

13 months

1.1 years

Dystonia

35.4%

41.17%

69%

Dystonic smile

15%

72%

Dysarthria

58.1%

91%

Tremors

51.4%

resting-5%, postural 60%

33.1%

58%

Bradykinesia / parkinsonism

62.3%

Ataxia

27.9%

28%

Seizures

7.7%

4.20%

Myoclonus

3.4%

0.84%

Chorea

8.9%

Athetoid movements

2.2%

11%

16%
14%

Gait abnormalities

13.9%

75%

Table 2: Comparisons of clinical features of previous studies with Wilson disease.

Neuroimaging Studies

E) Cerebellar T2 hyperintensities

Neuroimaging studies were available in a total of 93 patients
(72.1%). The MRI plates were examined by the radiologist and their
results were discussed with the study neurologist to arrive at a
consensus opinion. The results of MRI were provided in Table 3. Result
of analysis with different MRI findings and diverse movement
disorders was presented in Table 4.
MRI (n=93)

Frequency (in %)

A) Normal

7 (7.5)

B) Basal ganglia T2 hyperintensities

3 (3.2)

F) Lobar T2 hyperintensities
i) Temporal lobe

2 (2.2)

ii) Frontoparietal lobe

9 (9.7)

iii) Occipital lobe

1 (1.1)

G)
Periventricular
hyperintensities

white

matter

H) T1 hyperintensities in basal ganglia

T2
9 (9.7)
7 (7.5)

I) Atrophy

i) Caudate

66 (71.0)

ii) Putamen

73 (78.5)

iii) Globus Pallidus

44 (47.3)

iv) Bright claustrum sign

2 (2.2)

C) Brainstem T2 hyperintensities
i) Midbrain

41 (44.1)

ii) Giant Panda Sign

19 (20.4)

iii) Pons

24 (25.8)

iv) CPM* like lesions

3 (3.2)

v ) Medulla

4 (4.26)

D) Thalamus T2 hyperintensities

41 (44.1)

i) Cortical atrophy

45 (48.4)

ii) Caudate head atrophy

5 (5.4)

iii) Cerebellar atrophy

8 (8.6)

J) Ventricular dilatation
i) Supratentorial ventricles dilated

34 (36.6)

ii) All ventricles dilated

1 (1.1)

I) Others

3 (3.23)

Table 3: Imaging studies: MRI findings in NWD in the present study.
(*CPM: Central Pontine Myelinolysis).

Types of movement disorders (n=129)

Radiological association (p value)

A) Parkinsonism

Giant Panda Sign (p = 0.035)

B) Dystonia
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Frontalis

none

2) Lingual

none

3) Jaw Opening

caudate (p = 0.004)

4) Jaw Closing

none

5) Neck

putamen (p = 0.023), CPM like (p = 0.053)

6) Truncal

caudate (p = 0.054), globus pallidus (p= 0.049), cortical atrophy (p= 0.054)

7) Appendicular

caudate (p = 0.043), putamen (p = 0.011)

8) Oro-mandibular Dyskinesias

none

C) Tremors

caudate (p = 0.022), putamen (p = 0.046)

Resting

putamen (p = 0.001)

Postural

none

3) Intention

none

4) Wing-beating

Midbrain (p = 0.020), pons (p = 0.003), brainstem (p = 0.019), thalamus (p = 0.020), cerebellum
(p = 0.019)

D) Chorea

none

E) Athetosis

none

F) Ataxia

none

G) Tics

Midbrain (p = 0.006), pons (p = 0.037)

H) Stereotypies

none

I) Akathisia

Giant Panda Sign (p = 0.029), pons (p = 0.047)

J) Myoclonus

none

Table 4: Correlation of clinico-imaging (MRI) association.

Discussion
This study has shown the clinical features of 129 NWD subjects and
its neuroimaging correlation. All the cases have been evaluated in
Movement Disorder Clinic under the expertise of movement disorder
specialist. Thus it has been possible to pick up less frequent movement
disorders. In developing countries, genetic study is not commonly
available except in research setting and costly too. Thus NWD
diagnosis is based on various neurological features, the commonest
being movement disorders, including Parkinsonism, dystonia, tremors
and ataxia (Table 1) associated with biochemical and imaging
abnormalities.
Interestingly 62% of our NWD patients were from rural areas and it
follows the pattern of rural and urban population distribution in the
ratio of 2:1 throughout the nation and also in our state. In our case
series, all the patients with consanguinity were from Muslim
community since consanguineous marriage is common in this faith.
In the past WD was sub classified in various ways. Denny Brown [9]
first classified neurological WD patients into two groups- a)
“psuedosclerotic” characterized by dysarthria and flapping “wingbeating” tremors where the patients were over 19 years of age and b)
progressive lenticular degeneration with predominant dystonia seen
between 7 and 15 years of age. Walshe et al., [10] further classified WD
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patients into four main clinical subtypes- i) Parkinsonian showing a
paucity of movements; ii) “pseudosclerotic” with predominant tremor;
iii) dystonia and iv) chorea. The Parkinsonian presentation was found
to be the commonest in both adults and children, pseudosclerotic was
more common in adults and dystonic type was most commonly in
juveniles. Oder et al., [11] identified three sub-groups on the basis of
clinical findings and MRI changes- i) patients with bradykinesia,
rigidity, cognitive impairment and depressed mood with MRI showing
dilatation of the third ventricle; ii) patients with ataxia, tremor,
reduced functional capacity and focal thalamic lesions; iii) patients
with dyskinesia, dysarthria, personality disturbances and focal lesions
in the putamen and pallidum. In our study, we found that it was often
very difficult to subclassify NWD patients according to recognized
sub-groups as they frequently presented with overlapping clinical
picture.

Dystonias
In our series, dystonia was present in about 91.8% of patients,
making it the commonest manifestation. One of the reasons for the
high frequency in our series may be related to predominant juvenile
patients. Underlying explanation may be due to higher copper content
in the Indian diet [12]. It is postulated that the basal ganglia in younger
patients may be more vulnerable to insults due to copper deposition.
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The other reason could be ethnically related since patients with
homozygous for 3402Cdel had an earlier onset of neurological disease
with increased dystonia, Parkinsonism and unusual neurological
manifestations [13]. Modifier genes also have a function in delaying or
hastening the onset and may have a role in phenotypic presentation
[2]. Whether such modifier genes are responsible for the higher
frequency of dystonia needs to be further studied.
In this series, radiological lesions have been observed in overlapping
manner. The commonest form of dystonia was appendicular dystonia,
which was associated with lesions in caudate and putamen. Neck
dystonia was associated with putaminal and central pontine lesions.
Truncal dystonia was associated with caudate and globus pallidal
lesions and cortical atrophy. Interstitial nucleus of Cajal in the
midbrain has been reported to function as a neural integrator for head
posture [14] and bilateral imbalance has been reported to result in
torticollis. Recent studies based on functional and metabolic imaging
have shown that dystonia is a circuit disorder involving basal gangliathalamo-cortical and cerebellothalamic-cortical pathways and in
NWD underlying basis may be related to wide spread involvement of
basal ganglia and brainstem [15].
The characteristic vacuous smile seen in WD, also called jaw
opening dystonia was found to be associated with caudate lesions. In
previous studies, Oder et al., [11] found putamen and pallidal lesions
to correlate with dystonia and Barbosa et al., [16] found only
putaminal lesions to correlate with dystonia. Sinha et al., [17] found
focal pallidal lesions in dystonia. Thus the previous and the present
studies emphasized the role of neural network in basal ganglia for
anatomical localization of dystonia rather than single lesion as has
been recently emphasized based on circuit disorder hypothesis [15].

Parkinsonism
Previous studies have documented Parkinsonian features in the
range between 45% and 81.8% [10,18-21] as compared to about 83% in
this study. In some series Parkinsonian features were the commonest
presentation in NWD [10,21]. Previously Oder et al., [11] found that
the sub-group of patients with Parkinsonism had more dilatation of
the third ventricle on MRI. In our series, there was an association
between clinical symptoms of Parkinsonism and MRI changes in the
mid-brain, more specifically the Giant Panda Sign (GPS). This GPS
was present in 20.4% of patients and all of them had features of
Parkinsonism. However NWD patients with tremor and dystonia have
also shown this characteristic imaging finding [22]. Barbosa et al., [16]
in a previous study had reported Parkinsonism with involvement of the
striatum and/ or substantia nigra. This probably reflects the
implication of substantia nigra and the nigro-striatal pathway in
generating features of Parkinsonism. In local homozygous patients
with Cys271stop mutation, neurological features characterized by
Parkinsonism at 2nd decade (17-19 years) have been observed [6].

Tremor
Tremor is considered as a commonest movement disorder in some
series [23] and postural tremor was the commonest subtype reported
in other series [20]. In our series, tremor was present in about 53.49%
of which the commonest was postural tremor (50.39%) and third
commonest abnormal movement. In previous literature, Oder et al.,
[11] had reported ataxia and tremor with thalamic lesions and in
another study, action tremor was found to correlate with lesions in
globus pallidus, substantia nigra and head of the caudate nucleus [23].
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Postural and action tremor arise from spontaneous firing of the
inferior olivary nucleus which drives the cerebellum and its outflow
pathways via the thalamus to the cerebral cortex and then to spinal
cord [24-26]. Additionally subthalamic nuclei, globus pallidus externa
are also capable of inducing tremor [27]. However recent report based
on MRI has also confirmed implication of basal ganglia in inducing
tremor [28]. In our series, the characteristic “wing beating” tremor of
WD was present in only about 9.0% of patients as compared to 33% in
other study [10]). This type of tremor was associated with lesions of
thalamus and brainstem such as mid-brain, pons, medulla, and
cerebellum, possibly reflecting the anatomical sites of origin of this
type of tremor. Tremor, as a whole, in our series was correlated with
caudate, putaminal lesions and brain stem, while resting tremors were
associated with putaminal lesions. Thus tremor in NWD had many
sites of lesion predominantly involving basal ganglia nuclei and
brainstem.

Ataxia
Ataxia and other cerebellar symptoms were seen in only 11.63% of
patients. In the other series from India [16], the frequency of ataxia
was found to be similarly low. Few series have noted ataxia to be in the
range of 28-58% [19,23,28,29]. One of the causes of the smaller
number of patients with ataxia may be the large number of juvenile
patients in our series as ataxia is usually found in older patients. In
younger patients, possibly, significant dystonia often prevents ataxia
from being manifested.

Chreoathetosis
The number of patients with choreo-athetosis was seen in 15.5%,
which is comparable to other series [20] (Table 3). No particular type
of lesion on imaging was correlated. To the best of our knowledge, no
radiological correlation was found in the published literature.

Other less frequent movement disorders
Interestingly, we have found stereotyped movement amongst 8.52%
and akathisia in 5.2% of patients, unrelated to any psychiatric
medications. These two movement disorders have been reported rarely.
They were reported as unusual features in the other major series [20]
reporting stereotypies. Stereotypic behaviors are thought to reflect
basal ganglia disorders, although which circuits are involved is not
known [30]. No radiological correlation was however found in our
subjects. Akathisia, is thought to result from inhibition of ventral
tegmental dopaminergic projections to the mesolimbic or mesocortical
areas, and showed an association with pontine and mid-brain lesions
in our patients [31]. In three of our patients, akathisia started after
starting d-penicillamine, probably due to excess mobilization of copper
from stores leading to inhibition of above mentioned pathways.
Tics in NWD occurred in 5.42% of our patients and have not been
previously reported in other series. In our study, they were found to
correlate with pontine and mid-brain lesions. In previous PET studies
tics were associated with increased metabolic activity in the lateral
premotor, supplementary motor association areas and mid-brain
corresponding to a reduction of activity in the indirect pathway [32].
No association with pons was reported in previous studies. Functional
studies need to be done to determine the underlying metabolic activity
in basal ganglia.
Orobuccolingual dyskinesias, separate from the common
ormandibular or jaw opening dystonia, in the absence of any anti-
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psychotics or levodopa were seen in 2.33% of patients. Only isolated
tongue dystonia has been reported in NWD earlier [33], though
tongue abnormality had been observed in 22.05% of cases in the series
by Walshe et al., [10]. The resulting dyskinesia may be consequence of
basal ganglia disinhibition.
We also noticed focal myoclonus (12.4%) induced by movements or
at the start of movements at a higher frequency as compared to
previous studies. Most myoclonus reported in WD is focal, except for
anecdotal reports of generalized myoclonus [13]. Myoclonus, usually
reported to be extremely rare in other studies [18] was noted to be 3.4
% in a study from India [17]. The exact cause for myoclonus is not
known, but may be genetically related since one study from Brazil has
recorded the homozygous genotype 3402delC/3402delC associated
with myoclonus [13]. This mutation has not been identified among
Indians [34], and needs to be studied further.
There were a few unusual manifestations in some of the patients
such as bruxism seen in one patient and eyelid apraxia noticed in two
patients. We did not encounter any paroxysmal disorders such as
kinesogenic or non-kinesogenic dyskinesias.
Over the years since WD was described, the different movement
disorders in WD are being documented and clarified. The previous
studies have shown the frequency of major movement disorders, but
less common disorders have been infrequently described. The exact
pathophysiology of these movement disorders is not clear yet, though
copper has been documented to be deposited all over the brain in the
cortex and basal ganglia of brain [7]. Efforts have been made to localize
the anatomical sites of the lesions based on MRI and recently on
functional imaging which has documented the abnormal movement of
dystonia as neural circuit disorders involving basal ganglia, thalamus
and cortex. Genotype-phenotype correlation has also failed to establish
any relation [34].

Limitations
This study has few limitations. Moreover, since this is a tertiary care
centre, we usually receive referrals of complicated cases, and thus this
data may not reflect the true picture of NWD in the community. For
logistic reason, we could not perform genetic study, though previous
study has shown lack of phenotypic-genotypic correlation among local
NWD population [6]. In our study we have excluded few cases of KF
ring negative (about four) which had low ceruloplasmin and increase
of 24 hour urinary excretion, to maintain homogeneity. Lower age of
inclusion criteria may have caused missing cases, since upper age limit
of Wd cases have been described upto 72 years.

Conclusion
In conclusion WD may present with a wide variety of movement
disorders of hypokinetic and hyperkinetic types, the commonest being
dystonia followed by Parkinsonism and tremor. Ataxia, chorea,
myoclonus, stereotypies and other types of movement disorders are
less commonly seen. Some movement disorders, which have previously
been noted infrequently, such as tics and akathisia, were observed in
higher frequency indicating better observation capacity of movement
disorder specialist. Imaging showed a few correlations not previously
described, such as correlation of caudate lesions with jaw opening and
truncal dystonia, putaminal lesions with resting tremors, pontine and
mid-brain lesions in akathisia and tics. As the presentations of NWD
may be varied and atypical, these possibilitie should always be kept in
mind when examining a young and adult patient presenting with
J Neurol Disord
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movement disorders. NWD is a disorder of considerable interest to
treating doctor and patients since it is potentially treatable. Exact
anatomical localization and clinical features is not fully revealing on
imaging as well as genetic studies. This remains a future challenge in
WD.
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