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Background Little data are available on the spectrum of movement disorders in 
inpatients, particularly those admitted in neurology specialty. This may be related to 
the fact that patients presenting with movement disorders are usually evaluated from 
outpatient clinics.
Objective The aim of this study is to provide data on the pattern of movement dis-
orders in neurology inpatients.
Materials and Methods Patients admitted through emergency department or neu-
rology clinic with complaints of movement abnormalities were recruited in this study 
from October 2019 to September 2020. Cases were subjected to proforma-based 
detailed history, examination, and appropriate investigations.
Statistical Analysis Descriptive statistics using SPSS 20.
Results and Conclusion Bradykinesia with or without tremor was the most com-
mon movement disorder (28.3%), followed by ataxia and dystonia (24.5% each) and 
hemifacial spasm and myoclonus (7.5% each). Chorea, tic disorder, and hemiballismus 
were also reported. Etiologies included Parkinson disease, Wilson’s disease, subacute 
sclerosing panencephalitis (SSPE), drugs, stroke, spinocerebellar ataxia, Huntington’s 
disease, neuroacanthocytosis, and others. Dystonia represented the most common 
disorder in the younger age group (44.4%), whereas bradykinesia and/or tremor repre-
sented the most common movement disorder in the older age group (46.4%).
This study demonstrates the characteristic distribution of movement disorders in neu-
rology inpatients.
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Introduction
Movement disorders are neurological conditions charac-
terized by an excess of movement or paucity of voluntary 
movement unrelated to weakness or spasticity. Movement 
disorders thereby fall into two broad categories—hyperkinetic 

and hypokinetic. Majority of the movement disorders pres-
ent to outpatient clinics and can be evaluated and managed 
on outpatient basis only. However, there are circumstances 
when movement disorder cases are admitted and managed 
as inpatients.
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Materials and Methods
In this study, patients presenting to emergency with acute 
onset movement disorders or chronic disease with acute 
exacerbation of symptoms were admitted to the neurology 
department. In addition, cases were also admitted through 
neurology clinic with a purpose of subjecting them to an 
extended evaluation, in order to reach an etiological diag-
nosis. This study was performed at the Calcutta National 
Medical College and Hospital from December 2019 to 
August 2020. A total of 53 cases were included. A detailed 
history and examination was done in all cases and was fol-
lowed by the appropriate investigations to arrive at a spe-
cific diagnosis. The diagnosis of specific movement disorders 
like Parkinson’s disease (PD), progressive supranuclear palsy 
(PSP), corticobasal degeneration (CBD), and normal pressure 
hydrocephalus (NPH) was achieved with the help of estab-
lished criteria for these disorders. Data was analyzed using 
Microsoft Excel and SPSS version 20.

Results
The mean age of our patients was 44.31 years (SD = 19.76), 
ranging from 9 years to 75 years. Age characteristics of the 
study population is given in ►Table 1. Diabetes and hyperten-
sion were the two comorbidities noted specifically in elderly 
patients. The overall prevalence of movement disorders was 
higher in males (69.8% vs. 30.2% in females). Majority of our 
cases had a chronic onset (69.8%). As much as 32.7% had sub-
acute onset and 17% presented acutely.

Bradykinesia alone and in association with tremor was the 
most common movement disorder in our study, accounting 
for 28.3% of cases. This was followed by ataxia and dystonia 
(24.5% each). The frequency of different presenting symp-
toms is shown in ►Fig. 1.

Common etiological diagnosis included Parkinsonism, fol-
lowed by stroke, SCA, and Wilson’s disease. ►Table 2 shows the 
frequency and percentage of different etiological conditions.

PD was the most common diagnosis among the patients 
presenting with bradykinesia with or without tremor, 
accounting for 73.3% of cases. PSP, CBD, NPH, and young 
Parkinsonism were the other diagnoses.

Dystonia was mostly focal and segmental, with limb 
dystonia being the most common distribution, followed by 
cervical. Wilson’s disease was the most common etiology 
seen in 4/13 cases. Frequency of various causes of dystonia 
is shown in ►Fig. 2. Etiology was undefined in 5/13, which 
mostly represented the older age group. Limb dystonia was 
the most common pattern of dystonia, followed by cervical, 
as depicted in ►Fig. 3. Among the Wilson’s disease patients, 
Kayser–Fleischer (KF) ring was seen in 75% (¾ cases), and 
liver involvement and mental retardation were seen in 50% 
each (2/4 cases). Overall, dystonia was more common in 
males (11/13 cases). Dystonia was acute onset in 2/13 cases, 
subacute in 2/13, and chronic in 9/13 cases.

Ataxia was acute in 46.2% (6/13 cases), subacute in 1/13, 
and chronic in 6/13 cases. Stroke represented the most com-
mon etiology, with infarct seen in 4/13 cases and hemor-
rhage in 1/13 cases. SCA was diagnosed to be the etiology 
in 4/13 cases, with two cases documented to have SCA-2 on 
genetic studies. ►Fig.  4 shows the distribution of different 
causes of ataxia.

Tremor in our cases was not seen in isolation. It tended to 
occur in combination with other movement disorders, most 
commonly with bradykinesia and some cases of ataxia, being 
resting and postural type in the former and intentional in 
the latter. Hemifacial spasm was seen in four cases, all being 
female. MRI in all the cases was normal. All four cases showed 
a good response to botulinum toxin injection.

Table 1  Age statistics in different movement disorders

Movement disorder Number Minimum Maximum Mean Standard deviation

Dystonia 13 9 60 31.92 16.348

Bradykinesia/Tremor 15 25 75 61.07 12.475

Ataxia 13 17 62 48.62 14.448

Myoclonus 4 14 55 25.75 19.568

Hemifacial spasm 4 24 54 40.75 12.579

Fig. 1 Frequency of movement disorder symptoms.
Fig. 2 Frequency of different etiologies of dystonia.
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Myoclonus was seen in four cases. SSPE was diagnosed 
with the help of immunoglobulin G (IgG) antimeasles anti-
body and cerebrospinal fluid (CSF)/serum IgG antimeasles 
antibody ratio, which was demonstrated to be high in all 
three cases. EEG showed classical 6 Hz periodic complexes 
in all three cases. All presented within 3 to 6 months of onset 
of symptoms. One patient was treated with intraventricular 
interferon using ommaya reservoir. However, the patient 
expired after showing an initial response. Creutzfeldt–Jakob 
disease (CJD) was diagnosed in the elderly patient, with the 
help of clinical, radiological, and EEG criteria.

Movement disorders had a different pattern in the younger 
and older age groups, with dystonia being more common in 
the former and bradykinesia with or without tremor in the 
latter as depicted in ►Fig. 5.

Among the acute onset movement disorders, ataxia was 
the most common followed by dystonia, whereas among the 
chronic onset disorders, bradykinesia alone or in combina-
tion with tremor was the most common followed by ataxia 
and dystonia. Subacute onset represented a mixture of differ-
ent etiologies as demonstrated in ►Fig. 6.

Discussion
The study was intended to find the spectrum of movement 
disorders admitted at a tertiary care hospital in the neu-
rology department. Previous studies have mainly focused 
on cases attending the outpatient clinics,1,2 although there 
have been studies on spectrum of movement disorders in 
pediatric inpatients.3 A study was also conducted by Kwon 
et al on clinical characteristics of movement disorders in 
inpatients as part of neurologic consultations from other 
departments.4 However, not much literature is available on 
the spectrum of movement disorders in inpatients admitted 
specifically in the neurology department. The purpose of 

Fig. 3 Distribution of different patterns of dystonia.

Fig. 4 Frequency of different causes of ataxia.

Fig. 5 Distribution of different movement disorder symptoms with 
respect to age group.

Table 2  Frequency of different etiological diagnosis

Etiology Frequency Percentage

Alcoholism 1 1.9

CBD 1 1.9

ICH 1 1.9

CJD 1 1.9

Drug 2 3.8

Friedreich's ataxia 1 1.9

Huntington's disease 1 1.9

Idiopathic 6 11.32

Hemifacial spasm 4 7.54

Infarct 5 9.4

MS 1 1.9

MSA-C 1 1.9

Neuroacanthocytosis 1 1.9

NPH 1 1.9

PD 11 20.8

Postencephalitis 1 1.9

PSP 1 1.9

SCA 4 7.5

SSPE 3 5.7

Trauma 1 1.9

Wilson's disease 4 7.5

Young Parkinsonism 1 1.9

Total 53 100

Abbreviations: CBD, corticobasal degeneration; CJD, Creutzfeldt–Jakob 
disease; ICH, intracerebral hemorrhage; MS, multiple sclerosis; MSA-
C, multiple system atrophy-cerebellar subtype; NPH, normal pressure 
hydrocephalus; PD, Parkinsonian disease; PSP, progressive supranu-
clear palsy; SCA, spinocerebellar ataxia; SSPE, subacute sclerosing 
panencephalitis.
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admission may include detailed evaluation of movement dis-
order or inpatient therapeutic management in case of acute 
conditions or as part of the teaching program for neurology 
residents. Therefore, spectrum of movements disorders may 
present a different pattern compared with outpatient studies.

Our study reported bradykinesia with or without tremor 
to be the most common movement disorder, followed by 
dystonia and ataxia. In contrast, tremor was reported to 
be the most common symptom, followed by myoclonus, in 
non-neurological patients in the study by Kwon et al. In our 
study, however, which focused only on neurological patients, 
tremor occurred as an associated symptom; resting tremor 
in association with bradykinesia and intentional tremor in 
association with ataxia. Essential tremor was not reported in 
our study, as it is usually managed on an outpatient basis.

We found that dystonia was idiopathic in 38% of cases. 
This may be because most of the dystonia cases in middle 
aged and elderly do not undergo genetic testing because of 
nonavailability of such facilities in majority of the health care 
centers and high cost of dystonia genetic testing panel. In a 
study on focal dystonia in children in a tertiary care center, 
Rupesh et al reported 78.6% cases to be idiopathic.3 Among 
the secondary causes of dystonia, the same author reported 
drugs to be the most common cause followed by birth insult. 
In a case study of 83 patients of cervical dystonia by Camargo 
et al, 62.3% were reported to be idiopathic, followed by 
tardive dystonia in 8.2% and familial in 5.9%.5 Pandey et al 
reported dystonia in 24.7% of cases in his study on movement 
disorders in children on outpatient basis.1 Andrade et al 
reported 46.2% to have secondary dystonia, with tardive dys-
tonia being the most common etiology followed by perinatal 
cerebral injury.6

In our study, Wilson’s disease constituted 30.8% of dysto-
nia cases, and drugs were the etiology in 15%. Limb and cer-
vical dystonia were equally common (30.7% each), followed 
by blepharospasm with or without oromandibular dystonia 
(23.07%). Studies have reported limb dystonia to be more 
common in younger age group and cranial dystonia in older 
age group.3 The limited number of cases in our study makes it 
difficult to lend support to any such assumption.

Our study revealed that stroke represented the most com-
mon etiology in acute onset movement disorders, whereas 
PD was the most common etiology for disorders with 
chronic onset. The mean age of presentation in PD patients 
was 64.09 years (standard deviation [SD] = 7.21 years), which 
is comparable, with 60 years being the mean age of presen-
tation reported in Western literature.7 The time to diagnosis 
ranged from 180 days to 610 days before presentation, with a 
mean of 403 days. This represents somewhat delayed seeking 
of medical advice for PD symptoms in patients from develop-
ing countries compared with data from Western literature, 
which shows mean duration from symptom onset to diagno-
sis being 9 months.8

Among the ataxia patients, degenerative etiology super-
seded other causes and was seen in 46.15%, while stroke was 
the most common etiology among the secondary causes. Four 
cases were diagnosed to have SCA, two among them detected 
to be SCA-2, and one SCA-3 on genetic testing. Apart from 
SCA, one case was diagnosed to be Friedreich’s ataxia and one 
multiple system atrophy-cerebellar subtype (MSA-C). In a 
large study of 1500 ataxia patients, Hadjivassiliou et al found 
that gluten-sensitive ataxia was the most common cause of 
sporadic ataxia, followed by genetic and MSA-C, whereas in 
the familial group, Friedreich’s ataxia was reported in 22%, 
followed by SCA-6 in 14% and episodic ataxia-2 (EA-2) in 13%. 
SCA-2 happens to be the most common SCA variant in India 
and SCA-3 worldwide.9

In our study, we found SSPE accounting for 75% of myoc-
lonus cases. Although the prevalence of SSPE has reduced 
to 1 to 2 per million cases of measles in developed nations, 
but it continues to be significantly high in developing coun-
tries.10 One study from India in 2008 reported 458 cases of 

Fig. 6 Distribution of various movement disorders with regard to 
onset (A) acute onset (B) subacute onset (C) chronic onset.
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SSPE over a 10-year period.11 Cases of SSPE have been reported 
even in individuals who are vaccinated for measles.12

Hemifacial spasm (HFS) in our study occurred exclusively 
in females with mean age of 41 years. Females are known 
to be more prone to develop HFS with a ratio of 2:1.13 Wing 
Lok et al reported two-thirds of the cases to be females in 
his case series of 137 HFS patients.14 All four patients in our 
study needed botulinum toxin in addition to other medica-
tions and showed a good response.

Chorea was reported with a low frequency of 2/53 (3.77%) 
in our study. Etiology was established as Huntington’s dis-
ease and neuroacanthocytosis. This is comparable to the 
prevalence of chorea reported in other studies, as reported 
by Baumer et al, in childhood onset movement disor-
ders.15 Sydenham’s chorea is reported to be the most com-
mon cause of chorea in children and Huntington’s disease 
in adults.16 Our study did not report any case of Sydenham’s 
chorea as majority of our cases belonged to the adult age 
group. Strikingly, we did not encounter any case of move-
ment disorder with autoimmune etiology, alluding to the 
rare nature of this distinct etiologic subgroup.

Our study was limited by a small number of cases and 
included a spectrum of patients with different indications of 
admission not necessarily limited to the acute presentation.

Conclusion
Our study showed a characteristic pattern of movement 
disorders in a specific group of inpatients admitted under 
neurology care. Bradykinesia with or without tremor con-
stituted the most common movement disorder, followed by 
ataxia and dystonia. Etiologies included PD and Parkinson 
plus syndromes, Wilson’s disease, SSPE, drugs, stroke, SCA, 
Huntington’s disease, neuroacanthocytosis, and others.
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