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HIGHLIGHTS

» We reported a case of hemidystonia with loss of proprioception by pontine hemorrhage.
« Reports of the effect of rehabilitation in dystonia by pontine hemorrhage were rare.
« Pharmacotherapy with rehabilitation was effective in dystonia by pontine hemorrhage.
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ABSTRACT

Dystonia is a movement disorder characterized by involuntary contraction of muscles resulting
in repetitive or twisting movements. Dystonia is generally caused by basal ganglia dysfunction.
Recent studies have reported an association between dystonia and brainstem disorders. However,
the pathological mechanism is uncertain, and detailed management strategies are limited.
Here, we report a case of hemidystonia with abnormal posture and impaired proprioception
after pontine hemorrhage that was effectively treated with pharmacotherapy combined with
early intensive comprehensive rehabilitation. A 45-year-old man presented with abnormal
posture and dystonic movement in the right hand and foot after a pontine hemorrhagic stroke.
Pharmacotherapy with clonazepam and benztropine was administered, and comprehensive
rehabilitation programs were implemented intensively from the early stages of symptom onset.
After 3 months, the patient was able to walk independently, go up and down a few stairs without
the use of'a handrail, and was able to perform activities of daily living with minimal assistance.

Keywords: Dystonia; Brain Stem; Pons; Rehabilitation; Intracranial Hemorrhages

INTRODUCTION

Dystonia is a movement disorder characterized by repetitive involuntary co-contractions of
agonist and antagonist muscles, resulting in abnormal posture [1-3]. Dystonia is generally
considered to be caused by basal ganglia dysfunction [3,4]. Recent studies have suggested
that dystonia can also be caused by disorders of the thalamus, cerebellum, and brainstem
and has the property of network disorders related to the cerebello-thalamo-cortical pathway
[4-6]. However, the pathological anatomy and mechanisms are unclear. Although there are a
few case reports regarding hemidystonia as a consequence of brainstem lesions, brain lesions
were not limited to the brainstem [2-4,7] in most other cases. Several medications, including
anticholinergics and benzodiazepines, have been used to manage dystonia, and clonazepam
is the most frequent choice for dystonia after stroke in previous studies [2,3,5,8-11]. However,
detailed management strategies and rehabilitation approaches are limited. Here, we report

a case of hemidystonia with abnormal posture and impaired proprioception in the right
upper and lower extremities after pontine hemorrhage that was effectively treated with
pharmacotherapy combined with intensive and comprehensive rehabilitation.
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CASE REPORT

A 45-year-old man with no known medical history was admitted to our hospital with a sudden
onset of right-sided weakness on April 18, 2020. An acute intracerebral hemorrhage in the
bilateral pons, approximately 2.7 cm, was confirmed by brain computed tomography. The
lesion was located mainly in the left pons, closer to the midbrain than to the medulla and
involved the left middle cerebellar peduncle (Fig. 1). After conservative management, he was
transferred from the Department of Neurosurgery to Rehabilitation Medicine on May 6, 2020.
On initial evaluation, his range of motion was full in all the bilateral joints, and his affected
side was a grade 4 in the manual muscle test. The Korean Mini-Mental State Examination
score was 30/30. He showed abnormal posture and dystonic movement in the right hand

and foot, which worsened while standing up or grasping objects. His right wrist joint was
involuntarily contracting in a flexion pattern, and his right fingers were hyperextended.

The affected side was hypertonic, causing cramping pain of numeric rating scale 8 without
voluntary relaxation and was difficult for clinicians and physical therapists to release. Finger
twisting and involuntary writhing movements were regularly monitored, and he could not
utilize his right hand for activities of daily living (ADL). The severity of dystonia in this case
was assessed using the Unified Dystonia Rating Scale (UDRS) [12] which includes ratings for
14 body regions and describes the proximal and distal parts of the arms and legs separately.
The UDRS score of the affected side was 17.5. The Manual Function Test (MFT) score of the
affected side was 18/32, and the Korean Modified Barthel Index (K-MBI) score was 14/100.

He showed markedly impaired proprioception in the metacarpophalangeal joints of all
fingers of the right hand and metatarsophalangeal joints of all toes of the right foot. He also
presented with a slightly impaired light touch sensation, with an intact pain sensation in his
right extremities. He showed limited extraocular movement of the medial gaze of the left eye,
adducting nystagmus of the right eye, and diplopia. The patient complained of non-whirling
dizziness which worsened with eye opening. He also showed intentional tremor, dysmetria,
dysdiadochokinesia, and ataxia. Despite nearly intact muscle strength and cognitive function,
the patient could not stand independently. Ambulation required maximal assistance or
wheelchair locomotion. Transferring from bedside to wheelchair also required maximal
assistance, and he was unable to sit on his own. His initial Berg Balance Scale score was 0/54.

Fig. 1. The brain computed tomography shows acute pontine hemorrhage (left) and the sagittal T1-weighted
magnetic resonance imaging shows the location of hemorrhage (right).
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For the management of dystonia, clonazepam 0.25 mg once daily (in the evening) was
prescribed on the 24th day after onset and after 3 days, the dose was increased to 0.25 mg twice
per day (in the morning and evening). There was a significant improvement in dystonia after
administration of clonazepam. For the remaining dystonic feature, benztropine 0.5 mg once
daily (in the morning) was added to the regimen after 8 days. Comprehensive rehabilitation
programs consisted of 2 sessions of physical therapy and 2 sessions of occupational therapy per
day. Each session lasted 30 minutes and was conducted 5 days a week for 12 weeks. For physical
therapy, proprioceptive motor control training (using visuospatial compensation) and standing
balance training were both performed for 30 minutes in the morning, while gait training was
performed for 30 minutes in the afternoon. For occupational therapy, sensory and vibration
stimulation training and fine motor training of the right hand were performed for 30 minutes in
the morning, while bimanual ADL training was practiced for 30 minutes in the afternoon. Over
the course of the treatment period, his symptoms gradually improved, especially in dystonia. His
abnormal dystonic movements lessened in severity, and his UDRS score decreased from 17.5 to
7 points. Hypertonicity of his right hand and fingers improved, thus allowing voluntary control.
On the one-month follow-up evaluation, the MFT score improved from 18 to 24/32, and the
K-MBI score improved from 14 to 51/100. Other symptoms, such as ophthalmic problems, non-
whirling dizziness, and cerebellar symptoms, also showed remarkable improvement. He could
stand and walk independently for about 10 meters indoors, and his Berg Balance Scale (BBS)
improved from O to 31/54. The medication and comprehensive rehabilitation programs were
continued thereafter. At the 3-month follow-up evaluation, he could walk independently and go
up and down several steps. The UDRS score decreased from 7 points to 3 points. BBS improved
to 54/54, K-MBI scores improved to 64/100, and the MFT score improved to 25/32 (Table 1).

DISCUSSION

Hemidystonia is a manifestation of secondary dystonia associated with central nervous
system lesions. Dystonia is mainly caused by lesions involving the basal ganglia, most
commonly the caudate and the putamen [3,4]. Additionally, the thalamus, internal capsule,
and cerebral cortex are pathoanatomically associated sites [4]. To date, only a few cases have
reported pontine lesions associated with hemidystonia. Although the exact pathomechanism
of dystonia after pontine lesions remains uncertain, the suggested mechanisms are as
follows: disrupted sensory afferent input to the striatum or thalamus [3]; loss of pallidal
inputs to the pedunculopontine fibers [3,4]; damaged dentate-rubro-olivary pathways [4,7];
and pontine structural lesions including those located in the medial lemniscus, central
tegmental tract, and pedunculopontine nucleus [2].

In 2020, Park et al. [2] reported a case of abnormal posture with decreased proprioception in
the left extremities after right pontine hemorrhage. The lesion was located in the right dorsal
pontine, extending to the lower midbrain and fourth ventricle. The author also proposed 5
previous cases of hemidystonia after pontine lesions. In the presented case, the locations of
the lesions extended to the lower midbrain, pontomedullary junction, or red nucleus and
involved ophthalmic problems such as restriction of upward and horizontal conjugate gaze
as a result of 6th and 7th cranial nerve palsy [3,4]. Brain magnetic resonance imaging showed
cerebral hemorrhage in the bilateral pons with left middle cerebellar peduncle involvement,
which was more rostral compared with the previous case reports. The involvement of the

left medial longitudinal fasciculus resulted in ipsilateral medial gaze impairment that was
different from the ophthalmic symptoms of the previous cases.
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Table 1. Changes in physical examinations, evaluations, symptoms and functional levels during 3 months of
treatment

Characteristics 2020.05.07 2020.06.07 2020.08.05
Physical examinations
ROM (degree) Full range Full range Full range
MMT (grade) Grade 4 Grade 5 Grade 5
Light-touch sensation Slightly impaired Slightly impaired Nearly intact
Proprioception Remarkably impaired Impaired Slightly impaired
Evaluations (score)
K-MMSE 30/30 30/30 30/30
K-MBI 14/100 51/100 64/100
BBS 0/54 31/54 54/54
MFT* 18/32 24/39 95/32
UDRS”
Shoulder and proximal arm 3.5 1.5 0
Distal arm and hand including elbow 6 3 1.5
Pelvis and proximal leg 2.5 0 0
Distal leg and foot including knee 55 2.5 1.5
Total 17.5 7 3
Symptoms
NRS of cramping pain (score) 8/10 6/10 3/10
Non-whirling dizziness Severe Improved Much improved
Opthalmologic symptoms Prominent Improved Much improved
Cerebellar symptoms Prominent Improved Much improved
Functional levels
Ambulation Wheel chair Independent gait Independent gait and
dependent about 10 m stair up/down
ADLs Maximal assist Moderate assist Minimal assist

ROM, range of motion; MMT, manual muscle test; K-MMSE, Korean Mini-Mental State Examination; K-MBI, Korean
Modified Barthel Index; BBS, Berg Balance Scale; MFT, Manual Function Test; UDRS, Unified Dystonia Rating Scale;
NRS, numeric rating scale; ADL, activities of daily living.
*The patient was tested in affected side of the extremity.

The timing of the onset of hemidystonia after pontine stroke was also different from that in
previous reports. In previous cases, dystonia after pontine stroke did not occur abruptly. In a
previous study of 4 patients with dystonia associated with pontomesencephalic lesions, the latency
of dystonia onset was 1, 3, 6, and 14 months, respectively [4]. Similarly, in a case recently reported
in 2020, hemidystonia occurred on the 11th day of onset [2]. In this case report, dystonia was
observed within a few hours after stroke onset. To our knowledge, there has been only one case
report in which involuntary movements appeared within a few hours after pontine infarction [3].

Treatment options for dystonia include physical and occupational therapy, oral medications,
intramuscular injection of botulinum toxins, non-invasive brain stimulation such as
repetitive transcranial magnetic stimulation and transcranial direct current stimulation,
and neurosurgical interventions [10,11,13-16]. Among these options, we used the oral
medications clonazepam and benztropine and performed intensive comprehensive
rehabilitation. Clonazepam is a highly potent benzodiazepine that exerts pronounced
antidystonic effects [10]. The potential link between alterations in y-aminobutyric acid type
A (GABA A) receptor subunits and GABAergic disinhibition may contribute to the abnormal
synaptic plasticity underlying dystonia [17]. Clonazepam acts as a GABA A receptor agonist in
a highly potent, long-acting manner, which makes the GABA receptor more responsive and
sensitive to the amount of GABA present [18]. Although it is not as common as clonazepam,
benztropine is a treatment option for dystonia. The anticholinergic effect of benztropine is
believed to be mediated through blockage of muscarinic acetylcholine receptors, as well as
inhibition of dopamine reuptake, thus restoring the imbalance between acetylcholine and
dopamine, which are both involved in the pathophysiology of dystonia [9,10,19].
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Meanwhile, there have been few reports on the effectiveness of intensive rehabilitation
treatment in patients with dystonia. Our patient underwent intensive comprehensive
rehabilitation treatment including sensory stimulation, proprioceptive control, balance
training, task-specific fine motor training, and ADL training, while simultaneously receiving
medical treatment. Similarly, Umar et al. [13] reported that task-specific training improved
upper limb function in patients with post-stroke focal dystonia. Specialized rehabilitation
techniques such as sensorimotor retraining might potentially target pathophysiological
processes causing dystonia, and these techniques have been reported to be beneficial [20].
Attempts to normalize muscle activity to restore voluntary control using biofeedback,
vibration, or electrical stimulation have also been presented [20]. During the rehabilitation
programs concomitant with medication administration, the severity of dystonia and
functional levels improved gradually. After 3 months, the patient was able to walk
independently, go up and down several steps, and perform ADLs with minimal assistance.
This clinical course is different from previous cases in which hemidystonia frequently
progressed to severity in the initial months or years [3]. Early intensive comprehensive
rehabilitation programs combined with proper medication administration would yield a
gradual recovery. More long-term follow-up observations are necessary to check the extent of
the patient's recovery, and further studies are needed to establish therapeutic strategies for
dystonia after pontine lesions.

DISCUSSION

This is a rare case of contralateral hemidystonia accompanied by loss of proprioception as
aresult of pontine hemorrhage. Administration of clonazepam and benztropine combined
with intensive rehabilitation programs showed beneficial effects on dystonia and functional
improvement. Recovery was gradual during the rehabilitation period. More long-term
follow-up observations are needed, and future studies to establish therapeutic strategies for
hemidystonia after pontine lesions are warranted.
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