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Abstract

Cerebral venous thrombosis (CVT) has a broad spectrum of clinical presentation compared to
arterial etiology. Seizure is one of the common symptoms and is more frequent than in other
stroke types. Hence, transient neurological symptoms in CVT patients are usually due to epi-
leptic seizures, while transient repetitive movement disorder is extremely rare except as a
complication of epilepsy. We report a case of CVT in the superior sagittal sinus with a 1-year
history of paroxysmal kinetic tremor without evident epilepsy.
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Case Presentation

A 60-year-old, right-handed male with involuntary shaking movements of the right-
sided extremities visited our service. These episodes resolved within 5 min and were re-
stricted to the extremities of the right side. He complained that the attacks were elicited by
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using the right hand or foot when for instance writing, tightening a bolt with a driver, and
fitting shoes, but not by postural changes. A personal note he wrote with his right hand dur-
ing an attack proved an intermittent slight trembling movement (Fig. 1). He was always
alert, and no other neurological symptoms arose during the course. Neurological examina-
tion at the first visit did not show any abnormal findings such as cerebellar ataxia and ex-
trapyramidal signs. He had a history of hypertension but no other diseases leading to hyper-
coagulability such as infection, head trauma, malignancy, dehydration, chronic inflammatory
disease, drugs, or other. Systemic workup revealed a normal serum analysis, including coag-
ulation factors. Brain magnetic resonance imaging (MRI) and MR angiography neither
showed a parenchymal lesion nor artery stenosis/occlusion. We performed a standard
electroencephalogram (EEG) to differentiate epilepsy as a probable diagnosis, but no epilep-
tic activity was detected. He received a diagnosis of kinetic tremor based on the character-
istics of his attacks. Arotinolol was administrated initially and subsequently switched to
clonazepam. However, the paroxysmal tremor continuously persisted with exacerbations.

One year later, the patient suffered a sudden weakness of the right extremities, verbal
disturbance, and sensory deficit on the right side of his body. Initial MRI and MR angi-
ography revealed no responsible lesion. An EEG showed no evidence of epilepsy. He was
admitted to our service with a suspicion of cerebral ischemia and antiplatelet therapy was
started. The tremor did not occur after hospitalization. On day 5, the right paralysis deterio-
rated. MRI showed dilatation of vessels, from deep medullary veins toward superficial me-
dullary veins on the left frontal/parietal lobe and on the right frontal/parietal lobe (Fig. 2).
White matter changes surrounding these dilated veins were observed as well. In contrast,
there were no changes in bilateral basal ganglia, thalamus, brainstem and cerebellum. MR
venography proved occluded superior sagittal sinus in the anterior part (Fig. 3). The diagno-
sis of cerebral venous thrombosis (CVT) was established and anticoagulation by intravenous
low-molecular-weight heparin was immediately initiated. He refused to undergo any con-
trast studies, including cerebral angiography. Ten days later, he had a partial seizure starting
in his right upper limb and passing over to the left upper limb and face. Brain computed to-
mography detected cortical hemorrhage in the left frontal lobe where gradual dilatation of
cortical veins had been observed. Multiple cortical hemorrhages recurred with subsequent
complication of obstructive hydrocephalus. Despite decompressive surgery and ventriculo-
peritoneal shunt placement, the patient stayed in coma and died of disseminated intra-
vascular coagulation and multiple-organ failure induced by shunt infection on the 90th hos-
pital day.

Discussion

We presumed that these attacks were due to kinetic tremor since apparently the attacks
were triggered by actions. Although focal seizure was the most probable alternative explana-
tion, epilepsy was ruled out by the absence of epileptic discharge on repeated EEGs. More-
over, the attack was different from convulsion since trembling was restricted to the distal
portion of the extremities. Therefore, he was able to write with his affected hand even during
the ictus.

In CVT, transient repetitive movement disorder is extremely rare except as a complica-
tion of epilepsy. Only 2 articles addressing involuntary movement complicated with CVT
were found in a literature search. One was a case report in Japanese that presented a patient
of CVT in the superior sagittal sinus initially manifesting postural tremor and headache
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without parenchymal lesions [1]. The involuntary movement was unlikely to be epilepsy
since epileptic abnormality was not detected on EEG. Cerebral angiography demonstrated
occluded superior sagittal sinus in the anterior part with the development of collateral corti-
cal veins. The authors did not examine the mechanism of postural tremor in this case. There-
fore, the interaction between tremor and CVT was unclear. The other article reported the
results of the VENOPORT study investigating clinical aspects and medical management of
CVT using the retrospective and prospective cohort in Portugal. Only 1 out of 142 CVT pa-
tients experienced involuntary movement. However the details of this case were not men-
tioned [2].

In the present case, thalamus, basal ganglia, or cerebellum, which is known as a lesion
responsible for various movement disorders [3, 4], was not visibly affected. The current
advances in functional brain imaging have contributed to a better pathophysiological under-
standing of movement disorders as complex alterations of widespread functional brain net-
works. Induced basal ganglia lesions caused by defects in functional connectivity of the basal
ganglia-thalamocortical circuit contribute more to most movement disorders rather than to
a localized brain lesion [5, 6]. Impairment of this functional brain network induced by inter-
mittent dysfunction of left frontal cortex may have been the underlying mechanism. Howev-
er, because of the lack of hemodynamic and functional evaluation using SPECT or PET, it is
impossible to clarify the causal anatomical lesion.

The absence of focal neurological deficit delayed the diagnosis in the present case since
transient neurological impairments are uncommon in CVT. The precise mechanism of tran-
sient neurologic disorder in CVT is undetermined. When the parenchymal lesion is absent,
perfusion failure induced by venous congestion and elevated venous pressure may result in
cerebral dysfunction [7]. Neurological symptoms may occur as a consequence of intermit-
tent cerebral ischemia or venous congestion resolved by partial recanalization or by unsta-
ble collateral formation. Cortical and bridging veins are important to maintain venous drain-
age through collateral veins directing toward the superior sagittal sinus, hence, when these
veins are affected, irreversible change may arise. In a previous study reviewing 38 cases of
CVT, the authors reported that occlusion of the cerebral veins was related to focal neurologi-
cal signs but not to isolated sinus occlusion [8]. In the present case, the cerebral cortical
veins seem to have been patent in the early period since dilatation of the veins was not ap-
parent. Probably because the cortical veins were spared, persistent focal neurological deficit
may not have manifested at the beginning. We could not confirm this hypothesis since a pre-
cise serial evaluation of the development of collateral veins and the extent of the thrombus
by cerebral angiography was not accomplished.

Since tremors were restricted to the right extremities, dysfunction of the left basal gan-
glia may have played a role. However, considering that cortical veins in the left frontal cortex
had been gradually dilated and resulted in venous hemorrhage, functional impairment of the
basal ganglia-thalamocortical circuit in the left frontal lobe induced by venous congestion
and elevated venous pressure is a presumed pathophysiology.

Conclusion
To the best of our knowledge, this is the first report describing a patient with CVT with a

1-year history of paroxysmal kinetic tremor. We have to be aware that CVT can cause invol-
untary movement not associated with epilepsy.
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Fig. 1. Hand writing during the interictal period (a) and during the attack (b).
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Fig. 2. Axial T1-weighted images (T1WI) showing gradual dilatation of the superficial medullary veins
on the left frontal/parietal lobe (yellow arrows) and on the right frontal and parietal lobe (white ar-
rows) during the clinical course. a, b TIWI performed at the first visit when complaining of a jerk attack.
¢, d TIWI obtained at admission to the hospitalization. e, f TIWI taken at neurological deterioration during
hospitalization.
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Fig. 3. MR venography at neurological deterioration during hospitalization presents an occluded superior

sagittal sinus (yellow arrows).
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