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Introduction

Movement disorders are a rare manifestation of neurologi-
cal tumors, such as gliomas and meningiomas through their ef-
fect on the dopaminergic pathways, basal ganglia pathways, or 
cerebellar nuclei by their mass effect or paraneoplastic impact 
[1,2]. Early detection of neurological tumors presenting with 
movement disorders is crucial to prevent any further deficits.

In this review, we classify neurological tumors causing move-
ment disorders into basal ganglia-arising tumors, basal ganglia-
sparing ones, pineal tumors compressing the midbrain, and 
tumors affecting cerebellar nuclei by its paraneoplastic effect. 
Moreover, we discuss the association between neurological tu-
mors and movement disorders, such as hemiballismus, hemi-
chorea, myoclonus, opsoclonus, Parkinsonism, and dystonia. 
Our review highlights the importance of ruling out neurological 
tumors during the management of movement disorders.

Neuroblastoma

Neuroblastoma (NB) is the most common malignant tumor 
in infants and arises from post-ganglionic sympathetic cells. 
Theoretically, it can derive from any sympathetic ganglion or ad-
renal medulla. It also occurs in association with neurofibroma-
tosis type I [3,4]. NB has variable presentations that depend on 

its location, tumor-compressed structures, and aggressiveness 
varying from very aggressive to spontaneous regression [4].

NB arising from the adrenal medulla can be differentiated 
from Wilm’s tumor, another common malignant tumor in in-
fants arising from the kidney, by NB’s tendency to cross the mid-
line and displace the aorta [5]. Moreover, NB represents 50% of 
the causes of Opsoclonus myoclonus (OM) in infants which can 
be helpful in differentiating it from Wilm’s tumor. OM is an auto-
immune condition affecting the cerebellar nuclei, especially the 
inhibitory Purkinje cells and excitatory granular neurons in the 
dorsal vermis through the paraneoplastic effect [6]. OM pres-
ents with myoclonus which is a quick sudden jerk of a group of 
muscles, opsoclonus which is nonrhythmic involuntary vertical 
and horizontal eye movements, and ataxia. Children with OM 
should immediately be investigated for neuroblastoma [6,7].

OM prognosis depends on its etiology; OM due to infection 
or idiopathy has a favorable prognosis. In contrast, cancer-in-
duced OM has a bad prognosis and usually stays chronic [6]. 
OM treatment depends on eliminating the cause and prescrib-
ing symptomatic treatment, such as steroids, plasmapheresis, 
and immunosuppressive agents [6,7].
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Pineal gland tumors

The pineal gland is a neuroendocrine gland secreting mela-
tonin. It is surrounded superiorly by the corpus callosum spleni-
um, laterally by the thalamus, and inferiorly by the superior col-
liculi of midbrain [8,9]. Pineal tumor manifestations are caused 
by mass effect and may vary according to their sizes, types, and 
compressed structures. Children are most commonly affected 
[8,9].

The most common pineal tumor is germinoma. Pineal germi-
noma can secrete hCG leading to precocious puberty in children. 
Also, large pineal glands can block cerebrospinal fluid through 
the aqueduct of Sylvius, causing obstructive hydrocephalus and 
increased intracranial pressure [8,9]. Typical physical examina-
tion shows a limitation of upward gaze and light-near dissocia-
tion which means the patient’s pupils are reactive to accom-
modation but not to light. This abnormal physical examination 
is known as parinaud syndrome or dorsal midbrain syndrome. 
Parinaud syndrome results from pressure on the pretectal re-
gion of the midbrain near the superior colliculus, Edinger-West-
phal nuclei, and the oculomotor nerve (Figure 1) [8-11]. 

Basal ganglia and thalamus-arising tumors

Basal ganglia includes caudate nucleus, putamen, globus pal-
lidus, and subthalamic nucleus. These structures are connected 
together and to the substantial nigra. These networks form 
direct and indirect pathways organizing muscles’ movements 
(Figure 2) [12]. Any lesion affecting these basal ganglia will af-
fect the presynaptic dopaminergic neurons or postsynaptic 
neurons and may result in many movement disorders, such as 
Parkinson’s disease, Huntington’s disease, hemiballismus, and 
dystonia [12].

Focal lesions affecting the subthalamic nucleus can cause 
hemichorea- hemiballismus presenting with unilateral dancing 
high-amplitude movement of an entire limb. Non-ketotic hyper-
glycemia, infarction and hemorrhage represents the most com-
mon causes [13-15]. Brain tumors, such as metastases and glio-
mas are rare causes of the hemiballismus [14,15]. Of interest, 
Donmez et al. reported a case of putaminal cavernous angioma 
causing hemichorea [16].

Tumors arising from caudate nucleus, putamen, or thala-
mus can cause hemidystonia presenting with unilateral invol-
untary muscle contraction including the contralateral arm, leg, 
and face [17]. Additionally, they can cause parkinsonism which 
manifests with bradykinesia, rigidity, and tremors by compress-
ing the terminal ends of the substantia nigra neurons [1].

Basal ganglia-sparing supratentorial tumors

In a prospective study of 907 patients with supratentorial tu-
mors, Krauss et al. found that parkinsonism incidence in those 
patients is about 3% and the most common tumor causing par-
kinsonism is meningioma [2]. Moreover, cerebellopontine angle 
tumors are reported as a rare cause of hemifacial spasm [18]. 
Of interest, many reports showed that frontal lobe tumors can 
cause parkinsonism, hemichorea, or dystonia [2,19,20]. This 
can be due to the mass effect of these tumors especially the 
large ones and their compression effect on the midbrain or bas-
al ganglia [1].

Conclusions

In this review, we highlight the association between move-
ment disorders and neurological tumors. Clinicians are encour-
aged to order neuroimaging during the management of any 
movement disorder to rule out neoplastic causes. Larger mul-
ticentric studies are encouraged to evaluate the importance of 
ruling out brain tumors in patients with movement disorders.
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