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Abstract
Movement disorders caused by brain tumors are rare. The diagnosis of idiopathic Parkinson’s 
disease (PD) is based foremost on clinical findings. However, not performing imaging already 
within the initial diagnostic workup in patients presenting with symptoms of PD can delay or 
miss a serious diagnosis and consequently proper treatment. We describe and discuss a 
59-year-old female patient who presented for several months of increasing tremor in her left 
hand, which was caused by a large meningioma located in the right frontal area, pressing on 
the right frontal lobe and nucleus lenticularis.
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Introduction

Movement disorders caused by brain tumors are rare. The literature reports on a paucity 
of cases where tumors cause symptoms resembling Parkinson’s disease (PD) [1–5]. Multiple 
tumor areas were associated with secondary parkinsonism such as the frontal, temporal, and 
parietal lobes, the basal ganglia, the pineal region, the posterior fossa, and the brain stem [4]. 
Most frequently meningiomas, gliomas, and cavernomas were associated with parkinsonism 
[1–5]. Parkinsonism symptoms vary, ranging from resting tremor, gait disturbance, rigidity, 
bradykinesia, akinesia to frozen gait [4]. The mechanisms by which tumors cause parkin-
sonism can be or by direct mechanical pressure on the basal ganglia nuclei, direct damage to 
midbrain structures, or damage to connections between the basal ganglia and the supple-
mentary motor area [4].
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Case Description

We had a 59-year-old female patient who presented for several months of increasing 
tremor in her left hand. Her past medical history was remarkable for a severe traumatic 
brain injury with left-sided temporoparietal epidural hematoma and a metabolic syndrome. 
Neurological examination showed a moderate resting tremor of the left hand as of the left 
foot, a bilateral slight intention tremor, bradykinesia, reduced speech rate (with slight 
hypophonia), and a left-sided cogwheel rigidity. Pyramidal signs were absent, and sensory 
examination was unremarkable. On suspicion of a neurodegenerative disorder affecting the 
nigrostriatal system, imaging of the brain (magnetic resonance imaging and time-of-flight 
magnetic resonance angiography) was performed. It evidenced a large meningioma located 
in the right frontal area, supplied by the middle meningeal artery, pressing on the right 
frontal lobe and nucleus lenticularis (Fig. 1a, b). The prompt indication for a surgical inter-
vention was made. As the tremor was not due to dopamine-deficit, we did not treat with 
dopaminergic medication but with a benzodiazepine (clonazepam 0.5–1.0 mg nocte). 
Meningioma resection was performed without complications. Postoperatively, resting 
tremor of the left hand diminished markedly, and only a slight tremor of the index finger 
was still noted at rest. Resting tremor of the left foot, bradykinesia, and intention tremor 
ceased fully.

Discussion

The diagnosis of idiopathic PD is based foremost on clinical findings. Neuroimaging helps 
to distinguish idiopathic PD from atypical or secondary forms of parkinsonism. However, 
despite the utility of neuroimaging, none of the different available neuroimaging techniques 
is routine in the initial diagnostic workup of PD [6]. In our patient, the discrepancy between 
tremor intensity and the paucity of other symptoms of PD raised the suspicion of a secondary 
parkinsonism prompting neuroimaging. We postulated that the direct mechanical effect of 
the tumor on the right basal ganglia structures (Fig. 1b) resulted in left-sided parkinsonism 
symptoms, while they subsided almost fully after tumor resection.

a b

Fig. 1. a, b Sagittal (a) and axial (b) MRI images showing meningioma in the right frontal region (4.4 × 4.6 × 
4.7 cm) with arterial supply via the middle meningeal artery with mechanical compression on the right fron-
tal lobe/nucleus lenticularis. Midline displacement to the left by circa 4 mm.
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Conclusion

A high degree of suspicion for secondary causes of parkinsonism is required, especially 
in patients presenting with atypical parkinsonism signs, poor response to anti-Parkinson 
medication, and focal neurological signs.
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