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Abstract: Facial mimetic muscles are responsible for the wide range of
expressions humans use to communicate emotions nonverbally. These muscles differ
from other skeletal muscles in that they insert directly into the skin rather than bone,
allowing precise movements of the face. This article reviews the anatomy of facial
mimetic muscles and explores the neural control systems that govern their activity,
focusing on the facial nerve (cranial nerve VII) and its central regulatory pathways.
Understanding these mechanisms is crucial for clinical management of facial
paralysis and related disorders.
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Facial expressions are a primary mode of human communication, conveyed
through the coordinated activity of mimetic muscles. These muscles enable
movements such as smiling, frowning, blinking, and other expressions that reflect
emotional and social states. Unlike most skeletal muscles that attach to bones,
mimetic muscles often insert into the skin, enabling nuanced control of facial
features.

The neural control of these muscles is complex, involving both voluntary
and involuntary pathways. The facial nerve (cranial nerve VII) is the main motor
nerve innervating these muscles, but higher brain centers modulate their activity to
produce both spontaneous and deliberate facial expressions.

Facial mimetic muscles include groups such as:

« Orbicularis oculi (closes the eyelids)
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«  Zygomaticus major and minor (raise the corners of the mouth)

« Orbicularis oris (controls movements of the lips)

« Frontalis (raises the eyebrows)

«  Buccinator (compresses the cheeks)

These muscles form a superficial layer under the skin and are essential for
facial expression and functions like speech articulation and mastication assistance.

The facial nerve (cranial nerve VII) originates in the facial motor nucleus
located in the pons of the brainstem. It provides motor innervation to all mimetic
muscles.

« Voluntary control: Originates from the primary motor cortex via
corticobulbar tracts, allowing conscious facial movements.

«  Emotional (involuntary) control: Involves pathways from the limbic
system, including the amygdala and hypothalamus, projecting to the facial motor
nucleus. This explains why emotional expressions can occur without conscious
effort.

Sensory feedback from the face via the trigeminal nerve (cranial nerve V)
helps refine and coordinate these movements.

Damage to the facial nerve or its central pathways can result in facial
paralysis (e.g., Bell’s palsy), severely impairing expression and functions such as
blinking or speech articulation. Understanding the neural control of mimetic muscles
guides diagnosis and rehabilitation strategies.

The control of facial mimetic muscles is uniquely complex due to their dual
innervation from both voluntary and emotional pathways. This dual system allows
humans to produce deliberate expressions, such as smiling on command, as well as
spontaneous emotional expressions, such as involuntary grimacing or laughing. The
involvement of the limbic system in modulating facial expressions highlights the
deep integration between emotion and motor control.

Moreover, the precise innervation of these muscles by the facial nerve
underscores the importance of this cranial nerve in social communication. Lesions

affecting the facial nerve at different levels—from the motor cortex down to the
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peripheral branches—result in varied clinical presentations. For example, upper
motor neuron lesions often spare the forehead due to bilateral cortical innervation,
whereas lower motor neuron lesions typically cause complete ipsilateral facial
paralysis.

Sensory feedback from trigeminal nerve afferents provides essential
information about facial skin and muscle status, allowing fine motor adjustments
during facial expressions. This feedback loop is critical in coordinating complex
expressions during speech and emotional reactions.

Emerging neuroimaging and electrophysiological studies have further
elucidated how facial muscle control is integrated within broader neural networks.
Such findings have significant implications for developing novel therapeutic
interventions for facial palsy and other motor disorders affecting the face.

However, despite advances, there remain gaps in understanding the interplay
between voluntary and involuntary facial muscle control, especially in pathological
states. Future research focusing on the neural plasticity and regeneration of facial
nerve pathways may improve rehabilitation outcomes.

Facial mimetic muscles, controlled primarily by the facial nerve and
modulated by cortical and limbic inputs, are fundamental to human communication.
Advances in neurophysiology continue to improve understanding of their complex
control mechanisms, aiding clinical approaches to facial motor disorders.
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