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A b s t r a c t

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system, in which 
movement disorders (MD) have been reported very rarely. Anatomopathological studies of MS indicate two main 
processes: inflammation and neurodegeneration. The occurrence of the movement disorders symptoms in MS 
revises the question of aetiology of these two diseases. During the 10 years of observation in our out-patient clinic 
and MS units we examined about 2500 patients with clinically definite MS diagnosed according to the revised 
McDonald’s criteria. Only in 10 cases we found coexistence of MS and MD signs. Below we present rare cases  
of patients with coexistence of MS and chorea, pseudoathetosis, dystonia and parkinsonism. Searching for the 
strategic focal lesion in our case series showed demyelinating plaques placed in the thalamus most often. Detailed 
analysis of the clinical, pharmacological and neuroimaging correlations may help to explain the character of move-
ment disorders in MS.
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Introduction

The multiple sclerosis (MS) is an autoimmune 
disorder associated with several pathophysiological 
mechanisms such as inflammation, demyelination, 
axonal/neuronal damage, gliosis, remyelination and 
repair mechanisms, oxidative injury and excitotoxi
city. Heterogeneity in the phenotypic expression 
of MS is related to these processes, which are not 
uniformly represented in patient population, even at  
the same stage of the disease [14].

The clinical symptomatology presenting as tran
sient pyramidal, sensory, cerebellar signs, usually 
is very characteristic in most cases of MS. In this 
study we present rare cases of MS with coexistence 
of a wide spectrum of movement disorders (MD), 
including MD occurring as a presenting symptom 
of MS. The occurrence of the movement disorders 
symptoms in multiple sclerosis revises the question 
of aetiology of these two disorders. After detailed 
clinical and neuroimaging analyses of our patients 
we proposed an algorithm, which can help to find 
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the association between inflammatory or/and neu
rodegenerative damage occurring in MS and MD.

Material and methods

During the 10 years of observation in our outpa
tient clinic and MS units we examined about 2500 pa
tients with clinically definite MS diagnosed ac cord
ing to the revised McDonald’s criteria [10]. Only in 
10 cases we found coexistence of MS and MD signs. 
In all presented patients, the past medical history 
including exposure to neuroleptics, neurotoxin or 
head trauma was negative. Wilson’s disease, neuro
acanthocytosis, thyroid dysfunction and neuroborre
liosis were also excluded. Below we present the cli
nical picture of our patients.

Movement disorders as a presenting 
symptom of multiple sclerosis

Case 1

A 45yearold man complained of involuntary mo  
 vements which appeared in the upper limbs and then 
progressed to the head, trunk and lower limbs, irrita
bility and memory problems, which started insidious
ly. His brother revealed a 24yearhistory of MS with 
relapsing/remitting episodes of cerebellar symptoms 
and lower limb paresis.

Neurological examination revealed increased mood, 
uninhibited behaviour, choreic movement of the face, 
trunk and limbs more remarkable in upper limbs, 
motor tics of the face and arms, bilaterally de creased 

muscle tone and brisk deep tendon reflexes, lower 
limbs ataxia, impaired tandem gait. The choreic move
ment exacerbated during walking or other vo luntary 
movements and under stress.

Genetic tests for Huntington disease and tests 
for metachromatic leucodystrophy and lupus erythe
matosus were negative. The activity of protein C and 
antithrombin III and concentration of protein S were 
within normal limits. Neuropsychological examina
tion showed an early stage of dementia, with fron
tal and subcortical dysfunctions. Finally, the patient 
was diagnosed with a familial, primary progressive 
multiple sclerosis of unusual symptomatology: invo
luntary movements, cognitive impairment (demen
tia) and mood disorder (Fig. 1).

Case 2

A 33yearold man was being examined at a neu
rological department because of persistent involun
tary rotation of the head to the right side and head 
tremor. These symptoms began five years before 
admission and the disease was slowly progressive. 
The symptoms reminded a focal cervical dystonia 
(torticollis).

The neurological examination revealed also lack 
of left abdominal reflexes and bilaterally absent plan
tar responses.

Finally, after 2 relapses of the disease he was 
diagnosed according to the McDonald’s criteria with 
relapsingremitting MS with cervical dystonia as 
a presenting symptom (Fig. 2).

Fig. 1. Case 1. A) Coronal and B) axial T2 MR images show multiple focal periventricular/subcortical hyper
intense lesions compatible with demyelinating plaques.
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Case 3

A 32yearold man complained of involuntary 
movements of the left upper and lower limbs accom
panied by severe pain, lasting for 3 weeks. Symp
toms started insidiously, lasted 510 seconds, usual
ly occurred several times a day initiated by fatigue or 
voluntary movements of the limbs. On neurological 
examination the patient presented with mild left 
side paresis, brisk tendon reflexes in the left lower 
limb, bilateral flexor plantar reflex. Movements first 
appeared in the arm, then slowly progressed to the 
forearm and hand causing painful dystonic posture 

and spread to the left side of the trunk and to the 
left lower limb proximally (the thigh).

We diagnosed MS of an unusual symptomatolo
gy: involuntary movements similar to muscle spasms 
accompanied by dystonia. The diagnosis was con
firmed by MRI with gadolinium and CSF study (Fig. 3).

Case 4

A 39yearold woman was being diagnosed in our 
outpatient clinic because of a 5year history of the 
voice and head tremor. She also noticed excessive 
blinking of the eyes, tendency to the neck rotation 
to the left side and general fatigability. Neurological 
examination showed mild cervical dystonia with rota
tion of 20 degrees to the left side (torticollis), slight 
dysmetria in the left upper limb, lack of the plantar 
and all abdominal reflexes bilaterally. Over the subse
quent year she experienced 3 relapses of the disease 
with cerebellar and motor signs. She was qualified 
to the interferon therapy with marked improvement 
(no relapses during 1year therapy were observed), 
however 3 months after finishing this treatment the 
patient noticed progression of cervical dystonia.

Movement disorders in the course  
of the multiple sclerosis

Case 5

A 37yearold woman with a 5year history of MS 
complained of tremor and disability of the right hand, 
which had started insidiously and slowly progressed. 

Fig. 2. Case 2. A) Axial FLAIR and B) T2 MR images demonstrate demyelinating lesions in the cerebellum, 
left thalamus and periventricular area.

A B

Fig. 3. Case 3. Axial FLAIR MR image shows some 
bilateral, periventricular focal T2 hyperinten
sities localized also in the right thalamus and 
subinsular area.
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On neurological examination the patient presented 
with stiffness, slowness and rest tremor on the right 
side of the body, deep tendon reflexes were very 
brisk, exaggerated on the left side, Babinski sign was 
observed bilaterally.

Genetic tests for earlyonset Parkinson’s disease 
(PARK2, DJ1, PINK) were negative.

She observed improvement after ropnirole 4 mg/
day. After 2 months she stopped the therapy by mis
take without any consequences. Tremor reappeared 
during the next relapse of the disease. She respond
ed very well to corticosteroid therapy (Fig. 4).

Case 6

A 43yearold woman was diagnosed with multi
ple sclerosis in 2006 after an episode of the left ret
robulbar optic neuritis. In May 2010, she had sudden 
onset of involuntary movements in the right hand 
coexisting with pain of the forearm. On her physi
cal examination, there was reduced deep sensation 
in the right hand with associated pseudoathetotic 
movements (Fig. 5).

Case 7

A 51yearold woman with a 28year history of 
MS presented to our unit with dystonia of the left 

hand. She had relapsingremitting MS with sensory, 
motor and visual symptoms and signs.

In 2003, she observed involuntary movements 
and cramp of her left hand, which was diagnosed as 
symptomatic focal dystonia (Fig. 6).

Fig. 4. Case 5. Axial T2 image shows two small 
demyelinating lesions in the putamen of the right 
lentiform nucleus and left subinsular area.

Fig. 5. Case 6. A) Coronal and B) axial MRI T2 images show demyelinating lesions in both thalami, periven
tricular and corticosubcortical area.

A B
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Case 8

A 66yearold woman with a 30year history of 
MS presented with blepharospasm. Treatment with 
botulinum toxin has been effective with a signifi
cant longlasting improvement after transient right 

ptosis 5 days after treatment. Currently, the patient 
experiences only excessive blinking and she does 
not need any additional treatment.

Case 9

A 58yearold woman with a 27year history of 
MS experienced excessive blinking and involuntary 
spasm of both orbicularis eye muscles, diagnosed as 
a blepharospasm. Treatment of blepharospasm with 
botulinum toxin repeated every 5 months was slight
ly effective.

Case 10

A 57yearold woman with an 18year history of 
a very benign course of relapsingremitting MS pre
sented with dystonic tremor of the head with slight 
rotation to the left side and right hand dystonia 
resembling writer’s cramp (Fig. 7).

Results

All details, i.e. MS course, type of MD, MRI find
ings as well as response to the therapy are summa
rized in Table I.

Discussion

Movement disorders symptomatology is rare in 
MS. In some cases, even very experienced physi
cians are diverted from the diagnosis of MS by the 
presence of unusual symptoms derived from basal 
ganglia or autonomic nervous system lesions [11], 
although occasional involvement of the basal gan
glia was reported [810,18].

Moreover, these unusual findings are still very 
challenging in looking for neuropathological basis for 
dystonia, chorea and parkinsonism. In the literature, 
causal or coincidental association of these two dis
orders was discussed. To the best of our knowledge, 
chorea has been reported in only few cases, almost 
always during the course of the diagnosed MS. 
Demyelinating lesions were usually situated in the 
basal ganglia (striatum). In our case 1 with chorea as 
a presenting symptom of MS, neuroimaging revealed 
typical demyelinating changes in the periventricular 
white matter, most remarkable in the frontal and 
parietal lobes and in the left cerebellar hemisphere 
without any significant correlation with the extra
pyramidal tract. Although chorea and ticks did not 
respond to neuroleptic treatment, their severity was 

Fig. 6. Case 7. A) Axial T2 MR image shows mul
tiple foci of hyperintense signal in both thalami 
and periventricular/subcortical white matter;  
B) Cervical MRI revealed few intramedullary de 
 myelinating plaques and discopathy at the C4/
C5 level.

A

B
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Fig. 7. Case 10. A) MR Axial T2, B) Axial FLAIR 
and C) coronal T2 images show multiple hyper
intense focal lesions in the cerebellar peduncles, 
periventricular white matter and pons.

A B

C

slightly temporarily diminished on corticosteroid the
rapy. The positive response to this treatment does 
not allow to exclude causal relationship between 
chorea and MS.

Paroxysmal symptoms (dysarthria, ataxia, pares
thesia, pain, itching, pain, hemiparesis) as presenting 
symptoms were also described in MS. Tuzun et al. [19] 
reported that clusters of paroxysmal symptoms usu
ally tend to occur early in the course of the disease. 
Espir and Millac [2] postulated that “paroxysms re sult 

from a degree of demyelination insufficient to give 
persistent deficit, but rendering axons hypersensitive 
to minor stresses”. Paroxysmal symptoms, especially 
the spasm, probably result from ephaptic transmis
sion between a sensory pathway and the corticospi
nal tract. Response to the corticosteroids observed in 
our case 3 indicates the inflammatory/demyelinating 
mechanism of this disorder.

Cervical dystonia as a presenting symptom of MS 
has been also reported very rarely [13], however spas
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MD are possibly  
related to the MS

MD are secondary to the MS  
(inflammatory process)

Occurrence of MD in MS is  
most probably coincidental

YES

YES

NO

NO

modic torticollis expressed during the course of the 
definite MS is found more frequently [5,17,18]. Sub
cortical grey matter contains myelinated fibers and 
plaques causing movement disorders can be found in 
the striatum, pallidum, thalamus and most common
ly the brainstem. However, in the majority of report
ed cases, a relationship between plaque’s location 
and movement disorders including dystonia was not 
stated [18]. In our group of patients, a possible asso
ciation between location of the lesion and dystonia 
was found in case 2, 4, 7 and 10. In case 8 and 9 only 
diffuse periventricular lesions were found, probably 
not related to the blepharospasm, however clinical 
observation with longlasting improvement in case 
8 may suggest an autoimmune inflammatory origin. 
Brain MRI of patients 7 and 10 with dystonia of the 
upper limb showed lesions located in the periven
tricular white matter as well as in thalamus and pons. 
A hyperintensive focus in the cervical spinal cord was 
found in case 4 (cervical dystonia and voice tremor) 
and 7 (hand dystonia). Magnetic resonance imaging 
of the cervical spinal cord in case 10 revealed only 
discopathy at the level of C4/C5 and C5/C6 presuma
bly not related to the movement disorders.

Pseudoathetosis is also a very rare symptom in 
MS. In our patient, transient involuntary movements 
of the right hand with coexisting loss of propriocep
tion, clinically indistinguishable from athetosis were 
diagnosed as pseudoathetosis. Sharp et al. [15] pos
tulated that this symptom is usually due to lesion 

of the proprioception pathway resulting in the dys
function of the integration of the deep sensation 
with motor function with location in the striatum. 
Magnetic resonance imaging scan of our patient 6 
revealed multiple foci in the basal ganglia, and thal
amus. Location as well as resembling of the symp
toms after 3 months may suggest its autoimmune 
origin.

There are several reports found in historic neuro
logic literature of parkinsonian tremor in the course 
of MS. In two cases reported by Mao et al., no correla
tions between location of demyelinating lesion and 
parkinsonism were observed [5]. Remitting parkin
sonism presented with focal hypersignal in imme
diate vicinity of the extrapyramidal tract strongly 
suggest possibility of a relationship between these 
two disorders. In our case, a suspected lesion was 
located in the right nucleus lentiformis. Response to 
a dopaminergic agonist was very satisfactory in this 
patient but treatment with corticosteroids during 
relapse brought to light complete resolution of par
kinsonian tremor. It could be explained by hypoth
esis that PD symptoms may be aggravated by MS 
plaques, thus explaining the good response to corti
costeroids in reported patients.

Next postulated association between parkinson
ism and MS suggested that repeated perivenous 
demyelination in pigmented neurons may provoke 
chromatolysis and myelinoclastic process in sub
stantia nigra causing PD [7].

Response to the corticosteroids treatment or remission  
of symptoms without any treatment

Response to the corticosteroids treatment or remission  
of symptoms without any treatment

YES NO

Fig. 8. Algorithm of searching for a causal relationship between movement disorders and multiple sclerosis.

Localisation of the hyperintensive foci in MRI
(basal ganglia, midbrain, brainstem, cervical spinal cord – see Table I)

Time of occurrence of the MD in the course of MS  
(as a presenting symptom or after several years of MS duration)
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A recently reported case of dystonia/parkinson
ism as a presenting symptom of primary progressive 
MS syndrome showed one more explanation of the 
association between MD and MS [1,7]. In primary pro
gressive MS both autoimmunological/inflammatory 
as well as neurodegenerative pathomechanisms are 
considered. Delgado et al. [1] found human anti basal 
ganglia antibodies in their reported case. This observa
tion confirmed a possible causal relationship between 
MD and MS. Moreover, during the course of MS, the 
risk of MD occurrence may increase because neuro
degeneration known to be responsible for movement 
disorders start to be much more pronounced compar
ing to the inflammatory process. On the other hand, 
demyelinating lesions are diffuse in time and space 
and progression of the disease is a risk factor for the 
new plaques and new, even atypical, symptoms.

In conclusion, searching for the strategic focal 
lesion in patients with MD and MS might be diffi
cult because of the limitation of the neuroimaging 
methods. Our case series showed demyelinating 
plaques placed in the thalamus most often. In the 
future more accurate methods of magnetic reso
nance imaging may help find even small lesions in 
the extrapyramidal tract. Another interesting expla
nation of the association between MD and MS is 
response to the treatment. Below we present an 
algorithm which may help to explain the causal rela
tionship and origin of the symptoms (Fig. 8).

In our opinion, MD are very often secondary to 
the demyelinating or neurodegenerative process oc cur
ring in MS. We suggest that this association should 
be considered in each case individually. Patients pre
sented in this paper and cases reported in the liter
ature show that MD in MS may have heterogeneous 
mechanisms and course.
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