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Cerebellar symptoms
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Cerebellar symptoms refer to a set of neurological signs and symptoms that arise from dysfunction or
damage to the cerebellum.

The cerebellum is primarily responsible for coordinating movement, maintaining balance, and
controlling fine motor skills. When the cerebellum is affected, various motor and non-motor symptoms
may occur. Here are some common cerebellar symptoms:

Ataxia: Ataxia is a hallmark symptom of cerebellar dysfunction. It refers to a lack of coordination and
balance control. Individuals with ataxia may experience unsteady gait, difficulty with precise
movements, impaired hand-eye coordination, and a tendency to stumble or fall.

Dysmetria: Dysmetria is the inability to judge or control the distance, direction, and force of
movements accurately. It may result in overshooting or undershooting a target when reaching or
pointing, making activities that require fine motor skills challenging.

Tremors: Cerebellar dysfunction can cause intentional tremors, which occur during purposeful
movements and worsen as the person approaches the target. These tremors typically affect the
extremities and can interfere with tasks that require precise movements, such as writing or using
utensils.

Hypotonia: Hypotonia refers to reduced muscle tone or a floppy, “floppy” appearance. Cerebellar
damage can lead to decreased muscle tone, making movements feel sluggish or lacking in strength.

Dysarthria: Dysarthria is a speech disorder characterized by slurred or poorly articulated speech.
Cerebellar involvement can lead to irregularities in the coordination of the muscles involved in speech
production, resulting in difficulties with pronunciation, rhythm, and intonation.

Nystagmus: Nystagmus is an involuntary rhythmic oscillation of the eyes. Cerebellar dysfunction can
cause this abnormal eye movement, resulting in jerky or shaky eye motions that may impair visual
acuity and coordination.

Cognitive and Emotional Changes: In addition to motor symptoms, some individuals with cerebellar
dysfunction may experience cognitive and emotional changes. These can include difficulties with
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attention, executive function, problem-solving, and emotional regulation.

It's important to note that the specific symptoms and their severity can vary depending on the
underlying cause and extent of cerebellar dysfunction. Conditions that can lead to cerebellar
symptoms include cerebellar stroke, traumatic brain injury, multiple sclerosis, brain tumors, genetic
disorders, and degenerative conditions like cerebellar ataxia.

The cerebellum, traditionally known for its role in motor coordination and balance, has been
increasingly recognized for its involvement in cognitive and affective functions. While the
cerebellum's exact contributions are still being studied and understood, emerging research suggests
that it plays a significant role in several cognitive and affective processes. Here are some of the
influences of the cerebellum on cognitive and affective function:

Motor Learning and Procedural Memory: The cerebellum is critical for motor learning and the
acquisition of procedural memories. It helps in refining and automating motor skills, such as playing a
musical instrument or riding a bicycle. Interestingly, these motor learning processes also have
implications for cognitive domains, as procedural memory can influence problem-solving, decision-
making, and even language acquisition.

Executive Function: The cerebellum appears to have a role in executive functions, which encompass
abilities like planning, attention, working memory, and cognitive flexibility. Studies have shown that
damage to the cerebellum can lead to deficits in these areas, including difficulties in maintaining
attention, organizing thoughts, and shifting between tasks.

Language and Speech: While the primary language centers are typically associated with the cerebral
cortex, there is growing evidence that the cerebellum contributes to language and speech functions.
It is involved in aspects such as articulation, timing, and motor planning of speech movements.
Cerebellar dysfunction can manifest as speech and language impairments, such as dysarthria or
difficulties with articulation and fluency.

Emotional Processing and Regulation: The cerebellum is interconnected with brain regions involved in
emotional processing and regulation, such as the limbic system and prefrontal cortex. Research
suggests that it participates in emotional evaluation, empathy, and social cognition. Dysfunction of
the cerebellum has been associated with affective disorders, including depression, anxiety, and
autism spectrum disorders.

Timing and Temporal Processing: The cerebellum is crucial for temporal processing, coordinating
precise timing of motor actions, and integrating temporal information from sensory inputs. Temporal
processing also extends to cognitive domains, such as attentional timing, rhythm perception, and
temporal sequencing of information. Disruptions in cerebellar timing mechanisms may contribute to
timing-related deficits seen in certain cognitive and neurodevelopmental disorders.

It's important to note that the cerebellum does not work in isolation but interacts with other brain
regions to support cognitive and affective functions. The precise mechanisms by which the
cerebellum influences these processes are still under investigation, and further research is needed to
fully elucidate its contributions.

Overall, the emerging evidence suggests that the cerebellum plays a multifaceted role in cognitive
and affective functions beyond its traditional motor-related functions, highlighting its significance in
overall brain functioning.
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A 44-year-old female patient presented with a one-month history of depression and flat affect. She
had no cerebellar symptoms including no coordination dysfunction or dysarthria. Cognitive function
tests revealed impairments in attention, execution, and processing speed. Hamilton Depression
Rating Scale and Hospital Anxiety and Depression Scale indicated moderate-to-severe depression.
Magnetic resonance (MR) imaging revealed a 7-mm enhancing lesion in the culmen of the cerebellar
vermis with surrounding edema. Tc-99m ECD SPECT showed hypoperfusion in the left frontal lobe.
Although she was initially treated with corticosteroids for presumed seronegative autoimmune
encephalitis, her symptoms persisted. She then underwent cerebellar lesion resection. The
histological diagnosis was hemangioblastoma. The patient's symptoms dramatically improved within
1 week of resection, including improved batteries for cognitive function and depression. Complete
regression of cerebellar edema and left frontal lobe hypoperfusion were observed on MR and SPECT
images, respectively. This case reiterates the crucial influence of the cerebellum on cognitive and
affective function. Moreover, cognitive dysfunction may be masked in cases with focal cerebellar
symptoms or elevated intracranial pressure, and consequently, not adequately evaluated 1).

1)

Inoue M, Oya S, Yamaga T, Tajima T, Hanakita S. Pearls & Oy-sters: Cognitive and Affective
Dysfunction Caused by a Small Cerebellar Hemangioblastoma. Neurology. 2023 Jul
5:10.1212/WNL.0000000000207509. doi: 10.1212/WNL.0000000000207509. Epub ahead of print.
PMID: 37407260.
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