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BUCCAL SPEECH

BUCCAL SPEECH

Primary Disciplinary Field(s): Phonetics, Speech Pathology, Alaryngeal Communication,

Forensic Linguistics

1. Core Definition and Mechanism of Phonation

Buccal speech is defined as a specialized form of human phonation that fundamentally deviates
from standard laryngeal voice production. Unlike typical speech, which relies on the vibration of the
true vocal cords housed within the larynx, buccal speech generates sound through the precise
manipulation and controlled expulsion of air trapped within the oral and buccal cavity. This method
entirely bypasses the glottis and the respiratory system's typical function in generating the sound
source, relying instead on articulatory structures normally responsible only for shaping sound.

The core mechanism involves the creation of a temporary, high-pressure air pocket within the
mouth, specifically utilizing the space between the teeth, the cheeks (buccal muscles), and the
anterior throat structure. The speaker must first inhale and then seal off the oral cavity, trapping the
air. Sound initiation occurs when the speaker uses the muscular tension of the cheeks, jaws, and
tongue to rapidly compress this trapped air, forcing it to escape through a narrow, controlled
constriction. This quick, pressured release creates the acoustic energy necessary for speech,
functioning as an aerodynamic sound source rather than a myoelastic one.

This process necessitates a complete mental and physiological shift from conventional speech
patterns. The speaker must treat the entire oral apparatus--the jaws, cheeks, and tongue--as the
primary vibratory source, effectively acting as a pressure pump and a finely tuned valve system.
The resulting sound is a form of friction noise or a short burst of periodic sound generated by the
turbulence and subsequent vibration of the surrounding soft tissues, which mimics, albeit
imperfectly, the qualities of laryngeal phonation. The resulting acoustic signal is generally low in
intensity and often perceived as muffled or squeaky due to the small, constrained nature of the
resonating chamber.

The crucial element distinguishing buccal speech is the utilization of the jaw and cheeks as the
structural support for the neoglottis. This substitute glottis is formed dynamically by the speaker's
voluntary control over the musculature of the lower face. Because the air reservoir is finite--limited
strictly to the capacity of the oral cavity--buccal speech is characterized by extremely short
phrasing and frequent, rapid recharging of the air supply, typically through quick mouth
adjustments or brief pauses in articulation.

2. Physiological Anatomy and the Role of the Neoglottis

The physiological process underlying buccal speech is highly dependent on the integrity and
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coordinated function of the buccinator muscles (cheeks) and the mandibular structure (jaws).

These components cooperate to form the chamber where air compression occurs. The cheeks act
as flexible walls that can rapidly decrease the volume of the cavity, thus increasing air pressure
internally. The jaw position, meanwhile, helps stabilize the oral opening, allowing the tongue to
create the necessary seal and subsequently the controlled aperture for phonation.

The anatomical location of the sound source--entirely supraglottic--means that the usual filtering
and resonating functions of the pharynx and oral cavity are applied directly to the sound at its
origin. The buccal neoglottis, therefore, refers to the specific point of constriction, usually formed
by the interaction of the tongue and the inner surfaces of the lips or teeth, through which the
pressurized air is released to generate the sound wave. This is a temporary and highly variable
structure, contrasting sharply with the fixed location of the esophageal or tracheoesophageal
neoglottis.

The tongue's role is arguably the most complex. It is responsible for three critical functions
simultaneously: first, sealing the posterior oral cavity (preventing air escape into the pharynx);
second, articulating the specific sounds (vowels and consonants) by shaping the vocal tract; and
third, forming the precise anterior constriction that serves as the neoglottis itself. This multi-tasking
demand places significant constraints on the complexity and speed of buccal articulation, often
leading to reduced clarity and slower speech rates compared to laryngeal speech.

Muscular training and control are essential for sustaining buccal phonation. Successful speakers
must develop precise motor coordination to compress the air pocket effectively while
simultaneously managing the articulatory movements required for phonetic representation. The
energy expenditure is relatively high for the low acoustic yield, demonstrating that this method is an
energy-intensive alternative communication strategy requiring specialized training or innate
dexterity.

3. Acoustic Characteristics and Sound Production

The acoustic output of buccal speech is distinctive and often easily identifiable when analyzed
spectrographically. Due to the limited volume of the air reservoir and the nature of the pressure
release, the sound is typically characterized by a low fundamental frequency (FO0) relative to normal
speech, yet often higher than that produced by typical esophageal speakers. However, the quality
is often described subjectively as 'hollow," 'muffled," or 'squeaky,' lacking the richness and
harmonic complexity of laryngeal speech.

One of the primary acoustic limitations of buccal speech is the restricted range of pitch and
intensity modulation. Because pitch is primarily controlled by the rate and pressure of air
expulsion, and the air supply is so small, sustaining varied pitch contours necessary for intonation
and emphasis is extremely challenging. Intensity (loudness) is also severely curtailed; speakers
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struggle to project their voices beyond close proximity, making buccal speech highly impractical in
noisy environments or for public speaking.

Spectrograms frequently show that buccal phonation contains a significant amount of aperiodic
noise components, indicative of the turbulent airflow generating the sound, rather than clean,
periodic vibration. The resulting acoustic signal often lacks clearly defined formants, especially
higher-frequency formants, which reduces the phonetic resolution necessary for highly intelligible
speech. This reliance on friction noise often means that unvoiced consonants (like /s/ or /f/) are
produced more easily and naturally than voiced sounds, further complicating the phonetic inventory
available to the speaker.

In summary, while buccal speech allows for basic communication, its acoustic profile highlights its
limitations as a complete communication system. It functions effectively for short, high-context
messages but struggles with the sustained delivery of complex linguistic structures that rely on
varied intonation, volume, and clear vowel distinction.

4. Contexts of Occurrence: Pathological and Non-Pathological Examples

Buccal speech occurs in two primary contexts: as a deliberate, specialized vocal technique in non-
pathological populations, and less commonly, as an adaptive, compensatory communication
strategy in clinical settings. In the non-pathological context, buccal techniques are often employed
in performance arts. For instance, some forms of ventriloquism or specialized sound effects in
beatboxing or vocal percussion utilize cheek and jaw pressure to create unique, short, percussive
vocalizations that are fundamentally buccal in nature. These applications highlight the speaker's
voluntary control over the oral neoglottis for highly specific, non-linguistic sound production.

In the clinical or pathological context, buccal speech serves as an alternative form of alaryngeal
speech. This necessity typically arises following a total laryngectomy, where the vocal cords are
removed, rendering laryngeal speech impossible. While esophageal speech and
tracheoesophageal speech (via a voice prosthesis) are the most common rehabilitative goals,
some individuals who fail to master these techniques may instinctively or experimentally develop
buccal speech as a last resort. This occurrence is rare but confirms the human capacity for vocal
adaptation when the primary mechanism is lost.

Furthermore, buccal speech may be observed transiently in individuals experiencing acute vocal
cord trauma or disease where laryngeal function is temporarily impaired but communication
remains vital. In these instances, the use of buccal phonation provides a means of minimal verbal
output until laryngeal function recovers. It is recognized by speech pathologists as a viable, though
low-efficiency, backup mechanism.

Forensic science and law enforcement sometimes encounter buccal speech or similar non-
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laryngeal vocalizations when analyzing disguised or heavily muffled voices. Individuals attempting
to conceal their identity may deliberately employ non-standard phonation techniques, including
buccal constriction, to alter the acoustic signature of their voice, aiming to defeat voice biometric
systems or human identification efforts. Analyzing the presence of atypical noise sources, friction
artifacts, and altered formant patterns consistent with buccal or oral cavity compression becomes
crucial in these investigative contexts.

5. Historical Recognition and Research Trajectory

The recognition of buccal speech as a distinct phonetic phenomenon emerged largely within the
broader academic framework of studying non-standard phonation and speech disorders. Early
phonetician studies often categorized sounds produced solely by air manipulation within the oral
cavity as 'accessory sounds' or artifacts, rather than as a legitimate communication method. It was
primarily the clinical need for effective communication post-laryngectomy in the mid-20th century
that prompted closer examination of alternative sound sources.

Initially, clinical research focused heavily on esophageal speech, which offered superior potential
for fluency and volume. Buccal speech was often dismissed as an inefficient or immature form of
alaryngeal communication. However, specific case studies detailing individuals who successfully
achieved functional, albeit limited, communication purely through buccal means demonstrated the
need for formal classification and description. These descriptive studies isolated the unique
mechanics--the use of jaw/cheeks as a dynamic air pump--from the processes involved in
esophageal air intake (injection or inhalation).

In recent decades, research interest has diversified, incorporating insights from computational
phonetics and forensic voice analysis. Modern studies use advanced acoustic modeling and
spectrographic techniques to precisely characterize the limitations and potential of buccal
articulation. Researchers aim to quantify the relationship between the degree of oral cavity
constriction, intra-oral pressure dynamics, and the resulting acoustic output, moving beyond mere
descriptive categorization to predictive modeling of intelligibility.

Despite its clinical rarity compared to other alaryngeal methods, buccal speech remains a subject
of theoretical interest in speech science. It provides a unique model for understanding how
phonetic information can be encoded and transmitted when the primary biological sound source is
entirely absent, forcing total reliance on the supraglottic vocal tract structures for sound generation.

6. Relationship to Other Forms of Alaryngeal Speech

Buccal speech belongs to the larger class of alaryngeal communication methods, which are
technigues used by individuals without a functioning larynx. The two main alternatives are
esophageal speech and tracheoesophageal (TE) speech, and comparing buccal speech to these
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methods highlights its unique challenges and characteristics.

Esophageal Speech: In this technique, air is insufflated or "injected" into the esophagus and
subsequently released through a vibratory segment formed by the pharyngoesophageal (PE)
segment, which acts as the neoglottis. While both buccal and esophageal speech use an air
reservoir and a neoglottis, the air source differs dramatically: esophageal speech uses air drawn
from the upper respiratory tract (or ambient air forced into the esophagus), whereas buccal speech
uses air trapped solely within the oral cavity. Furthermore, the PE segment provides a more stable
and potentially more robust vibratory source than the rapidly changing muscular contractions of the
buccal neogloattis, often leading to better fluency in skilled esophageal speakers.

Tracheoesophageal (TE) Speech: This method is considered the gold standard for post-
laryngectomy communication. It involves a surgical shunt (puncture) between the trachea and the
esophagus, into which a voice prosthesis is inserted. Air is directed from the lungs (a constant,
large supply) through the prosthesis into the esophagus, vibrating the PE segment. TE speech
offers the best chance for natural-sounding, fluent, and loud communication due to its reliance on
pulmonary air flow. Buccal speech, conversely, is entirely air-supply limited, relying only on the
small, transient volume available in the mouth.

The clinical preference for esophageal and TE speech over buccal speech stems from the severe
limitations associated with the latter. The extremely short phonation duration in buccal speech
makes natural conversational rhythm difficult, and the low volume severely limits its utility.
However, for patients who cannot undergo TE puncture or fail to achieve successful voicing with
esophageal methods, buccal speech, despite its drawbacks, represents a crucial last resort for
non-device-dependent verbal communication.

Air Source: Buccal speech uses trapped oral air; Esophageal speech uses swallowed/injected
esophageal air; TE speech uses pulmonary air (lung supply).

Neoglottis Location: Buccal speech uses the anterior oral constriction (tongue/teeth/lips);
Esophageal and TE speech use the pharyngoesophageal (PE) segment.

Fluency Potential: Buccal speech is severely limited due to small air reservoir; TE speech offers
the highest fluency; Esophageal speech is intermediate.

7. Clinical and Forensic Applications

From a clinical standpoint, recognizing and documenting the mechanisms of buccal speech is
essential for comprehensive speech-language pathology practice, particularly in oncology and
rehabilitation centers. Although it is not the primary target of therapy, understanding the
biomechanics allows clinicians to identify patients who might inadvertently be using buccal
phonation instead of the targeted esophageal or TE methods. Identification is key, as mixing these
techniques often results in highly inefficient communication; targeted therapy can then be applied

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=69216
https://scales.arabpsychology.com
https://scales.arabpsychology.com

BUCCAL SPEECH

to eliminate the buccal mechanism in favor of the more fluent alternative, or, conversely, to refine
the buccal technique if other methods are unsuccessful.

Furthermore, buccal speech presents unique teaching challenges. Therapy aimed at refining this
mechanism must focus heavily on non-pulmonary breath control, muscular strength training in the
cheeks and jaw, and precise timing of air compression and release. Due to the high degree of
dexterity required, mastery can be slow, but even limited success can dramatically improve the
quality of life for individuals who otherwise face functional aphonia.

In forensic linguistics and speech analysis, buccal speech provides an interesting case study in
voice distortion. Because the entire sound source is generated and filtered entirely within the oral
cavity, the resulting acoustic features are distinct from normal speech, potentially complicating
standard voice comparison algorithms. Analysts studying recordings involving threats or
anonymous calls must be trained to recognize the acoustic signatures of purposeful speech
modification, including the tell-tale friction noise and altered spectral patterns indicative of buccal or
pharyngeal manipulation, which can serve as critical data points in identifying attempts at vocal
disguise.

Future technological advancements may involve developing small, non-invasive oral devices that
assist in stabilizing the air reservoir or regulating the air release pressure, potentially enhancing the
volume and fluency achievable through buccal mechanisms. Research into this area could
transform buccal speech from a limited fallback mechanism into a more reliable, though still
challenging, communication strategy.

8. Further Reading

Alaryngeal speech (Wikipedia)

Esophageal speech (Wikipedia)

Tracheoesophageal puncture (Wikipedia)

Buccinator muscle (Wikipedia)
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