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It is difficult to quantify the incidence of hyperfunctional muscle tension dysphonia (H-MTD).
Although voice disorders in general have been noted to affect approximately 10% of the population in
the United States, up to 40% of patient visits to voice specialists are for symptoms of H-MTD. Clearly this
condition is a very common vocal pathology, yet its differential diagnosis is not always straightforward.
The primary purpose of this tutorial is to present a comprehensive literature review on this condition, with
particular focus on alternative etiologic theories and differential diagnostic and treatment techniques.
The secondary purpose of this tutorial is to increase awareness that this disorder is a complex condition
with highly variable causes, features, and treatment requirements. As a consequence of recent advances
in the field of neurolaryngology, and for completeness, the neurological substrates of voice and speech
production are also discussed in this review. This information is included to evoke a theoretical
conversation about possible patho-neurologic correlates in some patients with H-MTD; especially those
who do not respond favorably to standard behavioral therapy strategies. Whereas only a brief discussion
of treatment options is rendered in this paper, more detailed information on this topic will be covered in a
forthcoming companion tutorial.

https://www.peertechz.com

Introduction

It was more than 60 years ago that the concept of a
physiologic linkage between the respiration, phonation,
articulation, and resonation subsystems was proposed; that
excess tension originating at any level of this unified speech
production mechanism may result in referred hypertonicity
and hyperfunction throughout this linear anatomical chain of
musculoskeletal structures [1,2]. Since this seminal hypothesis,
there have been countless investigations on the psychodynamic
and pathophysiologic processes observed in individuals with
hyperfunctional speech and voice disorders [3-17]. These
inquiries have spawned numerous theoretical discussions
about the most effective methods of differential diagnosis and
treatment of these conditions.

Individuals who exhibit forceful or excessive contractions of
muscles that drive voice and speech production often struggle
with a broad spectrum of associated abnormal signs and
symptoms, including 1) harsh-shrill vocal quality, 2) limited
pitch and volume control, 3) falsetto pitch breaks, 4) episodic
arrests of phonation, 5) reduced maximum phonation time, 6)
vocal fatigue, and 7) extrinsic laryngeal, intrinsic laryngeal,
mandibular, and tongue musculature hypertension. When these
abnormalities are not caused by obvious signs of phonation
subsystem pathology or tissue trauma, the diagnosis of primary
or non-phonotraumatic H-MTD is descriptively appropriate.

Figures 1, 2, and 3 illustrate videostroboscopy findings from
a healthy 16 year old female who initially presented to our
voice laboratory with perceptual features of primary H-MTD
that persisted for 18 months, including pressed voice and
intermittent outbursts of shrill vocalizations. She denied any
history of voice abuse behaviors. Note the normal appearing
vocal folds at rest in Figure 1. Figure 2 demonstrates the onset
of abnormal bilateral ventricular vocal fold activity during
phonation effort (ie., plica ventricularis). Figure 3 shows full
approximation of theses merging folds in concert with the
aforementioned abnormal voice characteristics. This patient is
a classic example of non-phonotraumatic H-MTD. She exhibits
significant voice difficulty, owing to suppressive supraglottal
hyperfunctional activity, in the presence of normal true vocal
fold anatomy.

Figure 1: Non-phonotraumatic MTD, at rest.
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In contrast, organic or phonotraumatic H-MTD is the
diagnosis ascribed to patients whose vocal hyperfunction
results in the formation of benign unilateral or bilateral vocal
fold lesions, such as nodules, discreet polyps, or Reinke’s
edema [18-20]. Figures 4, 5, and 6 illustrate videostroboscopy
findings from a 58 year old female who initially presented to
our voice laboratory with harsh, shrill, husky vocal quality,
with associated significant limitations in pitch and volume
range and control. She exhibited hallmark Type-A personality
characteristics, with associated aggressive voice behaviors in
all social settings; she also struggled with chronic sleep apnea.
Note that Figure 4 shows an advanced degree of bilateral
Reinke’s edema, vocal fold erythema, and airway dimension
compromise. These findings easily explain the chief presenting
vocal and sleep related complaints, and they are consistent
with the patient’s voice abuse history. Figure 5 demonstrates
the medial merging forces of the ventricular vocal folds,
as the patient attempts phonation during the examination.
This combination of causally inter-related traumatic tissue
pathology and pathophysiological hyperfunctional voice
behaviors contributed to a vicious cycle of abnormal conditions
and factors, which required immediate aggressive intervention,
including phonosurgical management and voice therapy.
Figure 6 illustrates the patient’s 3-month post-treatment
result. Note the healthier appearance of the true vocal folds and
the dramatically reduced activity of the ventricular vocal folds
during this phonatory frame.

In some patients with either the non-phonotraumatic or
phonotraumatic subtype of MTD, co-existing respiration and/or
articulation subsystem musculature hyperfunction exacerbates
the voice problem. It has been estimated that approximately
50 % of patients evaluated by otolaryngologists for voice
complaints present with characteristics of hyperfunctional
dysphonia [21].

Figure 2: Non-phonotraumatic MTD, with onset (arrow) of plica ventricularis during
voice initiation.

Figure 3: Non-phonotraumatic MTD, with full approximation (arrow) of the
ventricular folds during prolonged vowel production.

Figure 4: Phonotraumatic MTD, with Reinke’s edema, vocal fold erythema, and
airway compromise during deep inspiration.

Figure 5: Phonotraumatic MTD, with ventricular vocal fold hyperfunction (arrow)
during phonation effort.

Figure 6: Phonotraumatic MTD, 3-months post phonosurgery and voice therapy.

The overall purpose of this paper is to render a
comprehensive review of the scientific literature on H-MTD.
Specific focus will be placed on 1) the essential neurological
substrates of voice and speech production, 2) differential
diagnosis of pathologic variants of this vocal pathology, and
3) treatment considerations. A forthcoming companion tutorial
will provide detailed descriptions of alternative treatment
strategies that have been reported for this condition over the
past 5 decades, along with specific recommendations for future
clinical research investigations.

Neurologic substrates of speech production

Our understanding of the complex neurological processes
of voice production remains elementary to date. However,
significant advancements are currently underway in
neurodiagnostic testing, neurosurgical treatment techniques,
and biomolecular and genetic engineering that should propel
new and innovative methods of differential diagnosis and
management of H-MTD. Improvements in our knowledge
of open loop, closed loop, state, auditory, tactile, and
proprioceptive feedback control models of speech production
may help explain the variable characteristics of this vocal
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pathology and ensure the evolution of more efficient evaluation
and treatment procedures. Specific test results that offer reliable
explanations for the multi-varied voice difficulties exhibited
by patients with this condition may lead to the development of
type-specific management algorithms.

The end-organ

In all mammals, the larynx serves 3 vital functions: 1)
promotes a patent airway for various respiratory demands, 2)
primitively protects the airway during swallowing activities, and
3) works harmoniously with the breathing mechanism to drive
both deliberate and autonomic vocalizations, which in humans
may be converted into articulated speech. Although the first two
functions can be temporarily modulated by voluntary efforts,
for the most part they are regulated by involuntary processes
mediated by brainstem reflexive pathways. The third function
is more complicated in that successful execution of verbal
speech is dependent upon complex cooperation, integration,
and physiologic integrity of numerous muscles groups of the
head, neck, thorax, and abdomen. These collectively help to
form the 4 primary speech subsystems: respiration, phonation,
articulation and resonation.

Neurolaryngology

In general, cooperative contractions of the above mentioned
muscle groups are all initially driven by voluntary central
nervous system motor pathways, via finite synaptic connections
with various cranial and spinal nerves of the peripheral nervous
system. Within this final common pathway of neuromuscular
stimulation there are many reflex arcs that regulate most
movements and contribute to the feedback circuitry between
the periphery and the brain. In addition, and specific to the
phonation subsystem, the endolarynx possesses a very rich
supply of sensory nerve endings that are extremely important
both for airway protection and regulation of voluntary
respiratory events that occur during speech activities. The
recurrent and superior laryngeal nerves, both branches of the
Vagus nerve, are the prime conveyers of sensory information
from the glottis and supraglottis, respectively. Their cell bodies
are located within the nodose ganglion, the larger of the two
sensory ganglia of the Vagus nerve. This bundle of neurons is
located immediately below the jugular foramen. It contains
both somatic and visceral sensory components, which project
to the spinal trigeminal and solitary tracts of the brainstem,
respectively. In addition to these primary sources of end organ
sensation, the laryngeal mucosal lining, all intrinsic muscles
and joints of the larynx, and walls of the trachea are invested
with different types of mechanoreceptors that significantly
mediate respiratory and vegetative reflexes via their interfaces
with the aforementioned laryngeal nerves. It has been
suggested that these reflex arc transmitters function as critical
participants of an intrinsic laryngeal monitoring system by
relaying sensory information to the lower brainstem about air
pressure variations within the immediate subglottis and larynx
during phonation. This receptor-myotatic reflex mechanism
contributes to 1) position and movement adjustments of the
cartilaginous framework of the larynx during speech and
singing activities, and 2) inhibitory and facilitory regulation of

variable tension levels of the vocal folds associated with such
vocalizations. This neuroanatomic circuitry constitutes the so-
called tonic servo-reflex system within the larynx [22-29].

Voluntary activation and operation of the laryngeal
peripheral biofeedback system, largely depend upon descending
motor stimuli from the corticobulbar tracts of both frontal
lobes of the brain to the motor neuron pools of the Vagus nerve
within the nucleus ambiguous of the medulla; synchronous
corticospinal tact stimuli are concurrently transmitted to
spinal nerves along the spinal cord so that cooperative breath
support can accommodate all voice activities. Together these
upper motor neuron tracts comprise the pyramidal system,
and they are the primary stimulants of all voluntary voice and
speech musculature contractions. Parallel sensory pathways,
originating in the nerves and mechanoreceptors within the
musculature, joints, and mucosa of the peripheral end organs,
project to the brainstem, subcortical way-stations, and parietal
lobes of the brain to complete the speech mechanism sensory-
motor neuroanatomic loop.

Sensory-motor feedback

Although there is little debate about the existence of these
neural pathways, neuroscientists and voice specialists are
not certain that acts of voluntary phonation require ongoing
monitoring or regulation by this servo system. Studies have
clearly demonstrated that even in the absence of sensory
feedback from the larynx subjects are usually able to maintain
gross motor voice ability with minimal disturbances in pitch,
volume, or vocal quality control [30-33]. These results support
the hypothesis that normal voice production depends more on
“open-loop” feedback operations than “closed loop” principles;
the former process functioning independent of sensory
information from the larynx or its central nervous system
coordinates. The balancing effects of the auditory feedback
system have been characterized as significant contributors to
the preservation of near normal voice ability under laryngeal
deafferentation conditions [34,35]. We would suggest that
whereas sensory feedback may not normally be required to
initiate and sustain voice, such continuous information from
the end organ likely provides on-line input regarding the
functional status of vocal fold vibrations and whether there is a
need for corrective actions to achieve all target speech behaviors.
Such sensory assurances or warnings may increase the overall
physiologic efficiency of contextual speech production, even
if such feedback only serves as an ancillary assistant when
necessary. We further propose that prolonged disturbances
in or dysregulation of this volitional-reflexive neuromuscular
circuit within and between the various subsystems of the
speech mechanism, regardless of the associated etiology, may
be responsible for motor speech difficulties, including some
variants of H-MTD. This hypothesis may be especially testable
in individuals with this vocal pathology who have no history of
psycho-emotional conflicts and for whom standard behavioral
therapy paradigms are ineffectual. In support of this line of
reasoning, several researchers have suggested, based on their
clinical experiences and experimental investigations that
the larynx can accomplish primary motor functions because
of the indispensable feedback support it receives from its
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sensory and autonomic properties [36-38]. Additionally, there
is an abundant data base on patients with irritable larynx
syndrome, owing to depressed or heightened neurosensory
thresholds or sensitivity. This clinical population frequently
presents with one or more of the following disorders: Chronic
cough, paradoxical vocal fold motion abnormalities, incessant
throat clearing, laryngospasms, and H-MTD [39-41]. These
conditions are often attributable to viral upper respiratory
infections, laryngopharyngeal reflux events, chronic cigarette
use or exposure, protracted use and misuse of steroidal
inhalers, direct tissue trauma, and psychogenic factors. It has
been suggested by these researchers that future treatment
programs for this spectrum of disorders may need to target the
laryngeal sensory-reflexive feedback system, at least for the
subset of patients who are recalcitrant to behavioral therapies
of one type or another.

Neurologic schema of voice and speech production

Figure 7 illustrates the proposed sensory-motor reflex
monitoring loop of a normal speech mechanism. This diagram
is meant to demonstrate, as simplistically as possible, the
descending and ascending neuromuscular pathways within
and between the various components of this musculoskeletal
complex. Note the neuroanatomical hierarchy: Neural stimuli
to initiate preplanned volitional speech behaviors originate
in the motor cortex (M) of the brain and travel caudally and
sequentially as elongated pyramidal tract fibers through the
subcortex to the brainstem (BS), spinal cord (SC), oropharynx
(OP), larynx (L), and respiratory subsystem (RS). Also note
the reverse ascending sensory pathways from these same
structures to the sensory cortex (S). It is important to consider
that vital contributions to these loops of motor and sensory
processing are made by components of the extrapyramidal
system, including the thalamus, basal ganglia, and cerebellum.
These subcortical structures establish complex pedunculated
neural projections among themselves and the motor and
sensory cortex. The acronym HM represents the role and
importance of the hearing mechanism for continuous auditory
feedback, as mentioned earlier. This multilayered and parallel
circuit constitutes and completes the feedback loops and
reflex monitoring system. When functioning normally these

BRAIN

—{or }—
MOTOR SENSORY

Figure 7: Illustration of speech mechanism neurologic substrates.

pathways work harmoniously to ensure smooth, synchronous,
and appropriately forceful muscle contractions required for
articulate and fluent speech. It could be argued that these
sensory-motor neurologic circuits serve to check and balance
all activities within and between system components, and, as
noted above, they provide various forms of feedback regarding
the need for corrective actions to ensure that specific speech
targets are produced successfully.

H-MTD: differential etiologies, features, and testing

Alternative Causal Associations: The etiologies of H-MTD
remains a topic of considerable debate. Clinical researchers
have suggested that causal factors usually vary from patient
to patient, but often include one or more of the following
abnormal behavioral or functional conditions: 1) notable
degrees of psycho-emotional stress and personality disorders,
2) compensatory forceful voice efforts that persist long after
symptoms of an acute voice abuse event or upper respiratory
infection have resolved, 3) laryngeal tissue erythema and edema
secondary to the effects of laryngo-pharyngeal reflux, and 4)
variable neuromotor and/or neurosensory abnormalities of the
muscles, joints, and mucosa that comprise the aforementioned
4 speech subsystems [9,41]. We strongly propose that the first
of these contributing factors is very frequently associated
with the onset of the non-phonotraumatic (primary) variant
of H-MTD. To support the plausibility of this hypothesis,
we discovered several investigations on psychological and
personality trait factors in patients with this diagnosis. In
general, results revealed a measurable trend toward variably
elevated levels of introversion, neurotism, depression, stress
reactivity, and anxiety among this population [-9,42-45]. In
concert with these findings, we have discovered that for many
of our own patients with primary H-MTD, psychotherapy has
played an indispensable role in their overall rehabilitation
programs. In contrast, the extent to which any of the remaining
3 causal factors listed above may contribute to the development
of H-MTD tends to be uniquely variable and unpredictable from
patient to patient. As such, differential diagnosis and treatment
of this disorder are inherently challenging tasks because of the
broad spectrum of possible patient presentations. Theoretically,
to ensure accurate diagnosis in each case, appraisal techniques
should include comprehensive tests and measures for each of
these 4 possible causal factors.

A condition labeled laryngeal tension-fatigue syndrome
was described 15 years ago in more than 300 patients with
chronic functional dysphonia due to vocal abuse and misuse
[46,47). Most of these subjects exhibited stroboscopic
evidence of multiple vocal fold cover abnormalities, owing
to hyperfunctional muscle tension voice behaviors, and
biomechanical tissue pathologies secondary to associated
phonotrauma. It is interesting to speculate whether or not
these patients struggled with inherent bioenergetic weakness
of the intrinsic laryngeal skeletal muscles, which in turn
resulted in these pathophysiologic sequelae. Whether or not
laryngeal EMG and speech aerodynamic testing would have
shed additional light on this hypothesis is an interesting
question, which deserves further investigation.

[ 004 |
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A recent review of intrinsic laryngeal skeletal muscle
physiology suggested a possible causal relationship between
H-MTD and phonation subsystem bioenergetic fatigue
[48]. Proponents of this pathophysiologic association have
hypothesized that as voice expression weakens under
such conditions the individual employs compensatory
hyperfunctional vocal behaviors to overcome the problem. If
this activity persists, it then may become sustained through
subconscious mechanisms, leading to cyclically habitual
pressed voice characteristics. The unfortunate outcome of these
bioenergetic events involving the laryngeal musculoskeletal
system is an exacerbation of the emergent voice disorder, with
deterioration of vocal quality, pitch and loudness control. These
clinical researchers have suggested that voice remediation in
such cases would theoretically benefit from specific fatigue
resistance and mechanical stress reduction respiration,
phonation, and articulation subsystem exercises.

Adding to the theoretical treatise on causal associations,
researchers have recently employed functional MRI technology
to study brain activity during phonation in individuals with
H-MTD [49]. Preliminary results demonstrated that in
comparison to a control group with normal voices, these
subjects exhibited higher degrees of pre-central gyrus,
inferior, middle and superior frontal gyri, lingual gyrus, insula,
cerebellum, midbrain, and brainstem activities. Additionally,
comparatively lower activation patterns were noted in the
cingular gyrus, temporal gyrus, and inferior parietal lobe regions
in the H-MTD experimental group. Discussions regarding the
possible neurophysiological mechanism overlying laryngeal
hyperfunction and tension voice disorder were offered for
differential diagnostic and treatment considerations.

Other clinical researchers have corroborated the
aforementioned low level temporal lobe FMRI results with
preliminary evidence of abnormally depressed degrees of
auditory feedback and motor speech adaptation responses in
individuals with H-MTD [50]. Based on these experimental
findings these investigators hypothesized that in some
patients who struggle with this vocal pathology there may be a
neuropathologic explanation, owing to disruptions in auditory-
motor integration and feedback normally required to regulate
fluent contextual speech.

Because of the characteristic voice profiles of many
individuals with H-MTD, researchers have studied the speech
aerodynamic behaviors in this clinical population. They have
hypothesized that dysregulation of the respiratory subsystem
during voice production may be causally related to their notable
strained and pressed voice quality features [18,51]. Examination
of subglottic pressure, glottal resistance, and transglottal
airflow rate values revealed variable levels on these parameters,
but mostly within normal limits. These investigators remained
puzzled regarding why many such patients exhibit observable
choppy breathing patterns during conversational speech in the
presence of speech aerodynamic physiologic integrity. They
suggested that future investigations regarding why and how
abnormal respiratory patterns develop in the first place should
be conducted. As previously recommended, we would also

suggest that the most valuable answers to these questions will
be derived from the study designed to evaluate patients with
different degrees and potentially variable etiologies of H-MTD.

More recently, cortical excitability differences between
individuals with H-MTD and those with focal laryngeal
dystonia (ie., adductor spasmodic dysphonia) were investigated
using transcranial magnetic stimulation [50]. This study was
undertaken because of the striking perceptual similarities
between these two vocal pathologies. Results of such
experiments demonstrated that those with spasmodic voices
exhibited significantly shorter cortical silent periods involving
the orofacial musculature than those with H-MTD. Whereas
these findings strongly supported long-standing implications
of dysfunctional extrapyramidal system pathways overlying
spasmodic dysphonia [52], the results did not unequivocally
reveal central or peripheral nervous system correlates of
H-MTD. Consequently, the investigators of this interesting
research project were unable to recommend use of this
technology in the differential diagnosis of this latter disorder.
For completeness, they did not classify or segregate the subjects
in this study group according to their severity and/or possible
variant subtype (eg., psychogenic Vs. neurogenic) prior to
testing. Had the study design considered this hypothetical
sub-classification of patients with H-MTD, perhaps the
results might have been conceptually and diagnostically more
intriguing and beneficial.

As a new and interesting dimension of inquiry, researchers
in the field of neuropsychology have recently proposed
that H-MTD in general ought to be considered as a new
phenotype characteristic in some children with attention
deficit hyperactivity disorder; particularly the phonotraumatic
variant, because of the high incidence of vocal fold nodules in
this population [53,54]). This multi-factorial neurobehavioral
childhood disorder affects as many as 10% of all school-age
children. It has been defined as a behavioral disorder of self-
regulation, causally associated with dysfunction of the frontal-
subcortical system and dysregulation of both dopamine and
noradrenaline neurotransmission [55]. Along this line of
reasoning, we suggest that for certain subsets of patients with
H-MTD there may be an important role for comprehensive
psychological and neurological evaluations in their diagnostic
battery. We also suspect that emerging advancements in
our understanding of the neurology of voice production will
eventually lay the groundwork for more inclusive subspecialty
laboratory and clinical consultations for most patients with
this multi-factorial vocal pathology.

For academic discussion and eventual clinical remedies,
we offer the suggestion that patients with H-MTD who are
recalcitrant to behavioral intervention techniques represent
a more complex subset of this clinical population; individuals
whose pathophysiologic muscle tension vocal behaviors may
prove to be more organic in origin than functional. That is to
say, perhaps for these individuals our diagnostic lenses must
be refocused to sharpen the search beyond psychogenetic
factors in favor of other explanations, such as 1) occult end
organ pathology (eg., vocal fold paresis or sulcus formation),
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and/or 2) laryngeal sensory-motor abnormalities. These
conditions represent very interesting pathogenetic factors
that may be causally related to the onset of H-MTD in some
cases. Opportunities for experimental research in these areas
of inquiry are boundless, especially with respect to treatments
that may be oriented toward these possible etiologies.

Characteristics and appraisal

To date, accurate identification and classification of H-MTD
are largely dependent upon the collective results of the clinical
examination and laryngeal endoscopy; there are no standard
objective tests or tools that must be used for the unequivocal
diagnosis of this disorder. Quite often, the differential
diagnosis is reached by exclusion. However, because the
associated auditory-perceptual voice characteristics often
mimic the features of other voice disorders, such as previously
mentioned adductor spasmodic dysphonia or compensatory
strained phonation caused by laryngeal end organ pathology,
accurate diagnosis can be rather challenging; especially for the
inexperienced clinician. Very valuable keys to the differential
diagnosis of H-MTD are discovered from the results of the
detailed case history. This is particularly true when palpable
signs of neck and jaw hypertension are accompanied by
variable complaints of high stress, anxiety, general malaise,
odynophagia, globus sensation, muscle strain, and odynophonia
[56-58]. Use of validated questionnaires to measure a patient’s
self-impressions of voice production difficulties have been
shown to reinforce the presumed diagnosis of H-MTD. These
same clinical instruments have also been used constructively
for ambulatory voice monitoring and to measure qualitatively
perceived levels of voice improvement following treatment
[59-61].

When examining an individual with suspected H-MTD,
otolaryngologists and speech pathologists often rely on
empirical clinical experiences and examination techniques
that they routinely employ with any patient who presents
with dysphonia. In general, they are challenged in two very
important ways when preparing to evaluate the patient: 1)
they must possess a fine auditory-perceptual filter for the
differential identification of specific vocal quality, pitch and
volume abnormalities that are pathognomonic of H-MTD,
and 2) they must administer a reliable assortment of tests and
procedures that may validate their perceptual impressions and
distinguish all possible causes of the disorder. Regardless of
the tests administered, the principle aims of the examination
are to establish the differential diagnosis and a treatment
plan that takes into consideration the suspected etiologic
factors. With these objectives in mind, most voice specialists
employ a testing format that includes a) various speaking
tasks for auditory-perceptual voice appraisal, such as
extemporaneous conversation, reading of a familiar passage,
vowel prolongation, and singing, b) neck and laryngeal
palpation to detect abnormal levels of muscular tension at rest
and during speaking tasks, and c) laryngeal videostroboscopy
to analyze the anatomical and physiological status of the
vocal folds and surrounding soft tissue boundaries. In non-
phonotraumatic H-MTD no specific laryngeal mucosal

abnormalities will be observed during endoscopy. But, some
patients may exhibit compensatory hyperkinetic false vocal
fold (ie., plica ventricularis) and true vocal fold behaviors to
achieve glottal closure; intermittent hard glottal attacks and
anterior-posterior supraglottic contractions or squeezing
commonly co-exist. Those who practice in academic settings
have reported that various voice laboratory procedures, such
as quantitative acoustic analyses, speech aerodynamic testing,
laryngeal EMG, and laryngeal sensory measurements, may
augment the auditory-perceptual and laryngeal endoscopic
examination results [18,51,62,-64]. Recently, voice scientists
have demonstrated that a small sample of women with H-MTD
exhibited abnormally low sound pressure levels during glottal
aerodynamic measurements. These findings led the researchers
to conclude that during such testing this vocal hyperfunction
subset of patients employed inefficient respiratory-phonatory
mechanics, which decreased the collision forces of the vocal
folds and paradoxically protected them from the development
of mucosal lesions. If these preliminary results can be replicated
with a broader demographic of patients with this disorder,
another measurement tool can be included with confidence
in the arsenal of testing, with the potential to influence
approaches to treatment.

Several researchers have proposed the diagnosticimportance
of objective measures of hyoid bone and larynx motion during
hyperfunctional voice behaviors [4,65]. Preliminary results
of such investigations have revealed that individuals with
H-MTD substantially and consistently speak with abnormally
raised larynges in comparison to normal resting positions.
This posturing pattern was construed to represent underlying
hyperfunctioning of the extrinsic laryngeal musculature
during pressed or strained voice production. To facilitate
more elaborate analyses of hyolaryngeal muscle activation
patterns in this clinical population these clinical investigators
recommended further study using lateral cephalograms,
video-fluoroscopic imaging, and laryngeal EMG recordings
during various phonation tasks both during and following
commonly used laryngeal massage and voice manipulation
therapeutic techniques. In concert with such recommendations
several researchers investigated extrinsic laryngeal muscle
tension levels in individuals with H-MTD by studying surface
EMG signals from supra and infrahyoid muscles [56]. Results
of these studies did not demonstrate consistently abnormal
EMG patterns during various speaking tasks in this clinical
population. Use of EMG as a reliable diagnostic tool was not
supported by these findings.

Treatment considerations

For discussion purposes, let us assume that there are acute
and chronic varieties of H-MTD. That is to say, a) some patients
who present with a self-limiting form of this disorder, owing
to manifestations of an acute condition that ultimately resolves
on its own without formal intervention, b) some patients
whose acute dysphonia lingers well beyond resolution of the
causal event and who seek medical treatment as a result, and c)
some patients who struggle with intermittently or persistently
chronic voice symptoms, caused by any number of different
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conditions as discussed earlier in this tutorial, for whom formal
treatment appears necessary for the reacquisition of normal
voice or to learn better compensatory voice behaviors. What’s
more, it is not inconceivable that treatment requirements might
materially differ between and within these latter two patient
subgroups, based on the type-specific speech subsystem signs
and symptoms and underlying causal associations in each case.
Despite these well-established clinical caveats, behavioral
voice exercises and circumlaryngeal massage continue to be
the mainstay of treatment for the vast majority of individuals
with H-MTD [66-70]. Perhaps this common routine may be
why therapists and otolaryngologists alike are often frustrated
by the fact that some patients respond quickly and dramatically
to such treatments, but others experience little or no voice
improvement, even after numerous therapy sessions. Within
the last decade, clinical researchers have discussed the need to
develop more effective and targeted treatment alternatives for
those patients with H-MTD who do not respond to standard
behavioral therapeutic strategies. That is, to construct for each
case an individualized training paradigm that is consistent
with the unique etiology and combination of speech subsystem
abnormalities detected during the diagnostic evaluation.

In general, all speech rehabilitation programs operate on the
fundamental goal of restoring verbal communication abilities
to the original state prior to the onset of the problem. Voice skill
acquisition through formal treatment of H-MTD may depend
upon the extent to which the motor learning mechanisms are
impaired in any given patient. This factor may only be gleaned
during a comprehensive differential diagnostic examination
battery, as has been discussed earlier in this tutorial; cursory
appraisal techniques may vyield insufficient information
regarding the best course of management. As is true for many
different clinical populations with speech disorders, canned
therapy programs do not always result in the best treatment
outcomes; even those designed on theoretically sound
principles fail to help all patients. This observation is common
among clinicians from all backgrounds and levels of experience;
and astute practitioners quickly identify when it is necessary
to introduce novel or perhaps experimental approaches to
management. Within the realm of such reasoning, clinical
researchers must design studies that strategically compare the
efficacy of alternative treatments for H-MTD to determine if
certain techniques are better than others for any given patient
and why. Data from such investigations may produce varietal
training algorithms for this multifactorial vocal pathology.

In addition to, or in lieu of, common voice exercises,
some patients may be more responsive to one of more of the
following experimental approaches to management: 1) sensory
deafferentation of the immediate subglottis and endolarynx, 2)
intrinsic auditory and visual feedback via acoustic and speech
aerodynamic computer displays, 3) voice augmentation via
laryngeal EMG and accelerometer biofeedback, 4) circumoral
and circumlaryngeal neurofacilitation or neuroinhibition
via reflex motor control stimulation techniques (eg., icing,
warming, vibrotactile stimulation, counterbalancing resistance
exercises, tonal reduction via stretching maneuvers, tendon
pressure, and tendon tapping), to suppress aberrant muscle

patterns and excite normal adaptations, and 5) laryngeal
sensori-motor integration therapy [32,71-77]. We propose
that any of these treatments, either alone or in combination
with one another, may promote several important synergistic
physiologic benefits, including 1) rebalancing central and
peripheral neuromotor and neurosensory processes necessary
to support relaxed and continuous vocalization efforts, 2)
increasing kinesthetic and proprioceptive awareness of muscle
tension levels during coordinated speech activities, 3) breaking
the habitual cycle of hyperfunctional laryngeal and/or orofacial
muscle behaviors, 4) jump-starting or re-setting integrative
and controlled speech mechanism musculature contractions
via manipulative muscle tone and strength exercises.

The foundation for these interventions and proposed
mechanisms of action is constructed from an abundance of
evidenced-based material within the motor speech therapy,
physical therapy, occupational therapy, psychotherapy, and
neurorehabilitation literature [78]. In general, all of these
treatments are essentially designed to stimulate or inhibit the
sensory, motor, and autonomic central and peripheral neural
pathways and end organs that normally control and regulate
voice and speech production. In our forthcoming companion
tutorial, these approaches to management will be discussed
in detail and they will augment our coverage of the most
commonly employed behavioral voice therapy techniques for
H-MTD.

Conclusions

The primary objective of this tutorial was to produce
a comprehensive overview of the world literature on
hyperfunctional voice disorders. To facilitate a deeper
understanding of the multifactorial pathophysiology of
these conditions, we included a brief review of the important
neurophysiologic correlates of normal speech and voice
production. This information was included to reinforce
our understanding of the complex volitional and reflexive
neuromotor and neurosensory processes that are normally
required to induce phonation and regulate smooth vocal
transitions during conversational speech. Within this
context of neurolaryngology, the condition classified as
non-phonotraumatic H-MTD was reviewed in detail. We
demonstrated that whereas the etiology frequently varies from
patient to patient, most patients with this suspected clinical
diagnosis present with predominantly pressed or strained
vocal characteristics that are often accompanied by choppy
breathing patterns, episodic arrests of phonation, and vocal
fatigue. We also highlighted the causal relationship between
psychological stress and this diagnosis in many individuals.
We cautioned that failure to recognize this well-documented
fact may result in faulty or incomplete diagnostic testing,
inaccurate diagnoses, and poor treatment outcomes. Focus
was also placed on the importance of identifying many other
possible causal associations, including laryngopharyngeal
reflux, underlying laryngeal sensory-motor abnormalities,
and occult end organ pathologies (eg., vocal fold paresis or
sulcus formation), to ensure comprehensive knowledge of all
contributing factors and the development of etiology-based
treatment programs.
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Testing strategies, including various speaking tasks for
auditory-perceptual voice appraisal, neck and laryngeal
palpation, and laryngeal videostroboscopy, were briefly
described as essential techniques for differential diagnosis
of this condition. The potential adjunctive diagnostic value
of quantitative acoustic analyses and speech aerodynamic
testing was also discussed. Although we reinforced the fact
that behavioral voice therapy continues to be a mainstay of
treatment for the vast majority of patients with H-MTD, we also
cautioned that alternative approaches to management may be
necessary for those patients who are recalcitrant to traditional
treatments. Theoretical discussions were rendered relative
to why this latter subset of patients may not always respond
to standard therapeutic measures. Finally, we suggested that
future research directions will be addressed in greater detail in
a forthcoming companion tutorial on type-specific treatments
for this multi-varied vocal pathology.
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