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Introduction

Neurophysiology plays a critical role in understanding and differentiating
neurological disorders, offering valuable insights into the mechanisms of
disease at the level of the nervous system. Among the various neurological
conditions, Parkinson’s Disease (PD) and Myasthenia Gravis (MG) are two
distinct yet sometimes challenging conditions to differentiate. While they share
certain overlapping features, such as motor dysfunction and muscle weakness,
their underlying pathophysiologies are vastly different. Accurate diagnosis of
these conditions is essential for effective treatment and management and
neurophysiological techniques are indispensable tools in distinguishing
between these two disorders. Understanding how neurophysiology aids in
this differentiation is crucial for clinicians and researchers aiming to improve
diagnostic accuracy and treatment outcomes [1].

Description

Parkinson’s Disease is a progressive neurodegenerative disorder
that primarily affects the motor system. It is characterized by the loss of
dopaminergic neurons in the substantia nigra, a region of the brain involved in
the regulation of movement. This loss leads to the hallmark symptoms of PD,
including bradykinesia (slowness of movement), resting tremor, muscle rigidity
and postural instability. The pathophysiology of PD involves dysfunction in the
basal ganglia circuitry, specifically the dopamine pathways, which affects the
smooth coordination of voluntary movements.

On the other hand, Myasthenia Gravis is an autoimmune disorder that
impairs neuromuscular transmission. It occurs when the body's immune
system produces antibodies that block or destroy acetylcholine receptors at the
neuromuscular junction, the synapse where the motor neuron communicates
with the muscle. This results in impaired muscle contraction, leading to muscle
weakness that worsens with activity and improves with rest. MG can affect
any voluntary muscle, but it most commonly presents with ocular symptoms,
such as ptosis (drooping eyelids) and diplopia (double vision), along with
generalized muscle weakness. Unlike Parkinson’s Disease, Myasthenia
Gravis does not involve the central nervous system but rather a disruption in
the transmission of signals between the nervous system and muscles [2,3].

Although both conditions can present with muscle weakness and
movement difficulties, the mechanisms underlying these symptoms are
distinct, which is why accurate differentiation is crucial for effective treatment.
Neurophysiological techniques such as Electromyography (EMG), nerve
conduction studies and specific tests like repetitive nerve stimulation and
single-fiber electromyography are invaluable in this process. These tests
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assess the electrical activity of muscles and nerves, providing clinicians with
insights into whether the source of dysfunction lies in the central nervous
system, as in Parkinson’s Disease, or in the neuromuscular junction, as in
Myasthenia Gravis.

Electromyography (EMG) is one of the primary tools used to evaluate
muscle and nerve function. In Parkinson’s Disease, EMG findings often show
signs of bradykinesia or abnormal muscle activation patterns due to the loss of
dopaminergic input into the motor pathways. This results in difficulty initiating
and controlling voluntary movements. On EMG, a patient with PD might
demonstrate reduced motor unit recruitment, reduced amplitude of muscle
potentials and slower recruitment of motor units, reflecting the impaired motor
control characteristic of the disease. Additionally, in Parkinson’s Disease,
tremor-related activity might be observed, often presenting as rhythmic
muscle contractions that are typically most pronounced during rest and less
so during voluntary movement [4,5].

Conclusion

In Parkinson’s Disease, patients often demonstrate altered or reduced
reflexes due to the basal ganglia dysfunction that impairs motor control. This
can be reflected in the hyporeflexia or bradykinesia seen during physical
examination. Myasthenia Gravis, however, generally does not affect deep
tendon reflexes, as the issue lies in the neuromuscular junction, not the
central nervous system. Neurophysiology offers essential diagnostic tools that
can significantly aid in differentiating Parkinson’s Disease from Myasthenia
Gravis. Although both disorders involve motor dysfunction, their underlying
pathophysiologies are distinct—Parkinson’s Disease is characterized by
central nervous system degeneration, while Myasthenia Gravis results from
neuromuscular junction dysfunction. Neurophysiological techniques such
as electromyography, nerve conduction studies, repetitive nerve stimulation
and single-fiber electromyography are invaluable in distinguishing these
two conditions. By evaluating the electrical activity of muscles and nerves,
clinicians can identify patterns that are consistent with either central nervous
system involvement or neuromuscular transmission failure. Early and accurate
diagnosis is critical, as the treatments for these conditions differ significantly.
Therefore, the integration of neurophysiological testing into clinical practice
is essential for optimizing patient outcomes and ensuring appropriate
therapeutic interventions.
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