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Orofacial Apraxia

Primary Disciplinary Field(s): Neurology, Speech-Language Pathology, Neuroscience

1. Core Definition

Orofacial apraxia, also sometimes referred to as buccofacial apraxia, is a distinct neurological

motor disorder characterized by a significant difficulty or complete inability to perform voluntary

movements involving the muscles of the face, lips, tongue, cheeks, pharynx, and larynx. Crucially,

this impairment affects only volitional motor acts, meaning that the automatic or non-voluntary

movements of these same muscles remain largely unaffected. For instance, an individual with

orofacial apraxia might be unable to smile or stick out their tongue when explicitly asked to do so,

yet they can spontaneously smile in response to humor or automatically clear their throat without

conscious effort. This fundamental dissociation between voluntary and automatic motor control is a

hallmark feature that differentiates orofacial apraxia from other motor disorders.

At its essence, apraxia is a motor planning disorder resulting from damage to specific areas of the

brain, rather than a deficit in muscle strength (paresis or paralysis), sensation, coordination, or

comprehension. The brain damage disrupts the intricate processes involved in conceiving,

planning, and sequencing complex motor acts, even when the individual understands the

command and has the physical capacity to execute the movement. In the context of orofacial

apraxia, this planning breakdown specifically targets the motor programs for oral and facial

gestures. The affected individual knows what they want to do but cannot translate that intention

into the appropriate, smooth, and coordinated muscle movements.

While the source content broadly implicates damage to the posterior parietal cortex as a cause for

apraxia in general, the neurological underpinnings of orofacial apraxia are more complex and can

involve a network of regions. This cortical area is vital for integrating sensory information and

spatial awareness to guide motor actions, thus its damage can profoundly impact motor planning.

However, other cortical and subcortical structures involved in the motor planning network, such as

the premotor cortex, supplementary motor area, insula, and basal ganglia, also play critical roles

and can contribute to the manifestation of orofacial apraxia when compromised.

2. Etymology and Historical Development

The term "apraxia" itself originates from ancient Greek, combining "a-" (meaning "without") and

"praxis" (meaning "action" or "activity"), thus literally signifying "without action" or "inability to act."

This term has been used in neurology for centuries to describe a profound inability to perform

learned, purposeful movements despite intact motor and sensory systems and comprehension.

Early descriptions of motor planning deficits can be traced to classical neurological observations,

but it was German neurologist Hugo Liepmann who, in the early 20th century, systematically
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classified and popularized the concept of apraxia. Liepmann's work distinguished various forms of

apraxia, including ideomotor apraxia and ideational apraxia, based on the nature of the motor

planning breakdown.

The specific characterization of orofacial apraxia, sometimes categorized under buccofacial

apraxia, emerged as neurologists and speech-language pathologists observed distinct patterns of

impairment affecting the oral and facial musculature. This particular form of apraxia was

recognized as distinct from limb apraxia (affecting arm or leg movements) or apraxia of speech

(affecting the planning of speech sounds). The differentiation highlighted the specialized neural

pathways and motor programs dedicated to the complex and fine-tuned movements required for

facial expressions, non-verbal oral communication, and basic oral functions. Over time,

advancements in neuroimaging and lesion-symptom mapping have further refined our

understanding of the specific brain regions associated with this condition, moving beyond broad

cortical areas to more precise networks.

3. Pathophysiology and Neurological Basis

The underlying cause of orofacial apraxia is brain damage, typically acquired, which disrupts the

complex neural networks responsible for motor planning and execution. Common etiologies

include stroke (ischemic or hemorrhagic), traumatic brain injury, neurodegenerative diseases (such

as Alzheimer's disease or Parkinson's disease), brain tumors, or other neurological disorders

affecting cortical or subcortical structures. While the source points to the posterior parietal cortex

as a general site for apraxia, orofacial apraxia is more specifically associated with lesions in the left

cerebral hemisphere, particularly involving the frontal lobe (e.g., premotor cortex, Broca's area),

the insula, and subcortical pathways connecting these regions.

The left cerebral hemisphere is often considered dominant for praxis in most right-handed

individuals, meaning it plays a crucial role in planning complex motor sequences, including those

for the face and mouth. Damage to the left frontal operculum, which is adjacent to Broca's area, is

frequently implicated in orofacial apraxia. This area is part of a broader network that includes the

supplementary motor area, involved in initiating and sequencing movements, and the insula, which

contributes to motor control, interoception, and emotional processing that can influence facial

expressions. The disruption of these interconnected regions impairs the brain's ability to retrieve or

construct the appropriate motor commands for volitional oral and facial movements.

The intricate network for motor planning involves continuous feedback loops between cortical

areas (frontal, parietal), subcortical structures (basal ganglia, cerebellum), and the thalamus. When

any part of this circuit is compromised, the ability to generate a precise, spatially and temporally

organized motor plan for the oral and facial muscles is impaired. This results in the characteristic

groping, searching movements, or complete inability to perform requested actions, even though the
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primary motor cortex and the muscles themselves are functionally intact. Understanding these

neural pathways is critical for both accurate diagnosis and targeted rehabilitation strategies.

4. Clinical Presentation and Key Characteristics

The clinical presentation of orofacial apraxia is defined by the selective impairment of voluntary

movements of the facial, labial, lingual, and pharyngeal musculature. Patients typically exhibit

significant difficulty in executing commands such as "smile," "frown," "pucker your lips," "whistle,"

"blow out a candle," "lick your lips," or "stick out your tongue." When attempting these actions,

individuals may display several characteristic behaviors, including delayed initiation, hesitant or

groping movements, inconsistent performance, and the production of incorrect or distorted

gestures. They might substitute one movement for another (e.g., trying to pucker by opening the

mouth) or produce only a partial or awkward rendition of the requested action.

A critical differentiating feature is the preservation of automatic movements. This means that while

an individual cannot voluntarily smile on command, they might exhibit a spontaneous, genuine

smile in a joyful social context. Similarly, they may be unable to intentionally lick their lips but will

do so automatically if food debris is present. Eating, swallowing, yawning, coughing, and other

reflexive or habitual oral motor actions are generally preserved, highlighting the distinct neural

pathways governing volitional versus automatic motor control. This dissociation is key to

distinguishing orofacial apraxia from conditions like dysarthria, where both voluntary and automatic

movements are affected due to muscle weakness or incoordination.

Orofacial apraxia can have a profound impact on an individual's quality of life. It can impede non-

verbal communication, making it difficult to convey emotions or intentions through facial

expressions or gestures. While speech itself may not be primarily affected (distinguishing it from

apraxia of speech), the inability to perform articulatory gestures can sometimes coexist with

speech difficulties. Furthermore, difficulties with intentional oral movements can impact eating

(e.g., voluntarily manipulating food in the mouth) and oral hygiene. The frustration and social

isolation experienced by individuals struggling with this condition underscore the importance of

accurate diagnosis and therapeutic intervention.

5. Differential Diagnosis

Differentiating orofacial apraxia from other conditions affecting oral and facial movements is

paramount for accurate diagnosis and appropriate intervention. One of the most common

distinctions is made with dysarthria, a motor speech disorder characterized by impaired muscle

control over the speech mechanism. Unlike apraxia, dysarthria results from weakness, paralysis, or

incoordination of the speech muscles themselves, impacting both voluntary and automatic

movements. A person with dysarthria might have difficulty closing their lips due to weakness,
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affecting both voluntary puckering and automatic lip closure during eating, whereas a person with

apraxia might have adequate muscle strength but cannot *plan* to pucker voluntarily.

Orofacial apraxia must also be distinguished from primary motor weakness (paresis or paralysis) or

sensory loss. In cases of muscle weakness, the muscles are physically unable to perform the

movement, regardless of whether it's voluntary or automatic. Sensory loss, on the other hand,

impairs the feedback mechanisms necessary for guiding movement. In orofacial apraxia, the

muscles are neurologically intact and capable of movement, and sensory perception is typically

normal; the deficit lies purely in the higher-level motor planning and programming. This distinction

is often made through careful neurological examination, which assesses muscle strength, tone,

reflexes, and sensation alongside volitional motor tasks.

Finally, orofacial apraxia should not be confused with aphasia, a language disorder that affects the

ability to understand or express language. While apraxia and aphasia can co-occur due to shared

neurological injury (e.g., in the left hemisphere), they represent distinct deficits. An individual with

aphasia might struggle to understand the command "stick out your tongue" or to name their

tongue, whereas an individual with orofacial apraxia understands the command perfectly but

cannot execute the motor plan. Careful assessment by a speech-language pathologist can tease

apart these complex overlapping symptoms, ensuring that the specific nature of the communication

or motor planning breakdown is correctly identified.

6. Assessment and Diagnosis

The diagnosis of orofacial apraxia typically begins with a thorough neurological evaluation, which

includes a detailed medical history, assessment of cranial nerve function, motor strength,

sensation, reflexes, and coordination. This is often followed by a specialized assessment

conducted by a speech-language pathologist (SLP) or a neurorehabilitation specialist. The primary

goal of the assessment is to differentiate orofacial apraxia from other conditions that might present

with similar symptoms, such as dysarthria, muscle weakness, or language comprehension deficits.

The key lies in observing the dissociation between voluntary and automatic movements.

During the assessment, the clinician will typically ask the patient to perform a series of non-speech

oral motor tasks on command. These tasks are designed to elicit volitional movements of the

facial, labial, and lingual muscles. Common examples include: "Show me how you smile," "Pucker

your lips as if you're going to kiss someone," "Blow air out of your cheeks," "Stick out your tongue,"

"Wiggle your tongue from side to side," "Clear your throat," or "Whistle." The clinician carefully

observes for characteristics such as difficulty initiating the movement, hesitant or groping attempts,

inconsistent performance across trials, incorrect or distorted movements, or the complete inability

to perform the action despite understanding the command.

Crucially, the assessment also involves observing the patient's spontaneous or automatic oral and
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facial movements. If the patient can spontaneously smile in a social situation, eat and swallow

effectively, or automatically clear their throat without conscious effort, while simultaneously failing

to perform these actions on command, it strongly supports a diagnosis of orofacial apraxia.

Neuroimaging techniques, such as MRI or CT scans, are often used to identify the underlying brain

lesion or pathology contributing to the apraxia, providing crucial information about its etiology and

potential prognosis.

7. Treatment and Management

Treatment for orofacial apraxia primarily falls under the domain of speech-language pathology,

focusing on rehabilitation strategies aimed at improving voluntary motor control of the oral and

facial musculature. Given that apraxia is a motor planning deficit, therapy often centers on

principles of motor learning, which involve intensive, repetitive practice of specific movements. The

goal is to re-establish or compensate for the disrupted neural pathways involved in motor

programming, allowing individuals to execute volitional oral and facial gestures more effectively.

One widely used approach is integral stimulation, often summarized as "watch me, listen to me, do

what I do." This technique involves the clinician providing multimodal cues (auditory, visual, tactile)

while demonstrating the target movement. Patients are encouraged to imitate the movement,

starting with simple actions and gradually progressing to more complex sequences. Other

specialized techniques include PROMPT (Prompts for Restructuring Oral Muscular Phonetic

Targets), which uses tactile-kinesthetic cues to guide articulators into correct positions, and various

forms of multisensory cueing to facilitate motor planning. Repetition, feedback, and systematic

progression from simple to complex tasks are fundamental to these therapeutic approaches.

Beyond direct motor practice, management strategies also include compensatory techniques and

environmental modifications. For instance, if non-verbal facial expressions are severely limited,

alternative communication strategies may be explored. Family education is vital to help caregivers

understand the nature of apraxia, distinguish it from other deficits, and provide appropriate support.

While recovery can be a lengthy process and may vary depending on the extent and location of

brain damage, consistent and intensive therapy can lead to significant improvements in the ability

to perform voluntary oral and facial movements, thereby enhancing communication, swallowing

safety, and overall quality of life.

Further Reading

Orofacial apraxia - Wikipedia

Apraxia of Speech - American Speech-Language-Hearing Association (ASHA)

Apraxia Information Page - National Institute of Neurological Disorders and Stroke (NINDS)
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