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Muscle Tension Dysphonia (MTD) is a relatively new clinical entity that, despite being one of the most frequent causes of

functional dysphonia, is little-known by many otorhinolaryngologists. MTD has been defined as a functional voice disorder

characterized by excessive tension in the extrinsic laryngeal musculature during phonation but without organic or

neurological alterations.
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1. Introduction

The term known as “Muscle Tension Dysphonia” (MTD) is relatively new. It has taken a matter of years to reach the entity

that we know today with this name, due to the lack of knowledge of its pathophysiology. A few years ago, all dysphonia

devoid of organic lesions in the vocal folds were classified as functional voice disorders, and certain psychological

characteristics were assumed in these patients .

Over the last decade, MTD has been defined as a functional voice disorder characterized by excessive tension in the

extrinsic laryngeal musculature during phonation but without organic or neurological alterations . The increase in

muscular tension generates an abnormal laryngeal position during phonation: the larynx is elevated, and there is some

degree of glottic and/or supraglottic compression. This affects the position of cartilaginous structures and, therefore,

affects the intrinsic musculature of the larynx, the vocal folds, and glottic closure during phonation, resulting in changes in

qualities of the voice. A decade ago, it comprised approximately 10–40% of clinical cases in voice centers .

Based on the mechanism that unleashes this increase in muscular tension, MTD is classified in the “Classification manual

for voice disorders-I, 2006” into primary or secondary types. Primary MTD is characterized by an increase in tension that

is independent of any external mechanism: it is an alteration of the phonation mechanism itself. In secondary MTD, the

mechanism responsible for the increase in muscular tension is a compensatory reaction to a mechanism that alters the

function or structure of the glottis .

History

The origin and foundations of what is currently known as Muscle Tension Dysphonia (MTD) lie in the early 1980s. In 1982,

Koufman and Blalock , in an attempt to better define and organize functional disorders of the voice, proposed a way to

classify these disorders by dividing them into five big groups: conversion reaction, postviral chronic hoarseness,

inappropriate falsetto, postoperative dysphonia, and vocal misuse/abuse syndromes. Half of the patients belonged to the

group with vocal misuse or abuse syndromes (VMS). Moreover, most of the patients in the VMS group had altered

skeletal laryngeal muscle tension, characterized by chronic intermittent dysphonia and vocal fatigue. On this basis, the

authors decided to refer to this disorder as laryngeal tension–fatigue syndrome (TFS). This type of disorder affected,

according to the authors, 25% of all functional voice disorders . Moreover, the authors differentiated TFS in the voices

professional and non-professional subjects. According to the authors, in the former, the tone of the voice is very low, while,

in the non-professionals, the tone of the voice is variable. TFS syndrome in voice professionals was labeled as Bogart–

Bacall syndrome .

TFS was the predecessor of what is currently known as Muscle Tension Dysphonia (MTD), since TFS is a functional voice

disorder characterized by an alteration of tone but with a normal appearance of the larynx by physical examination. The

concept of TFS, however, was limited by the fact that it only applied to cases in which the origin of the dysphonia was

VMS; it did not cover other possible etiological factors .

The term MTD was first used in 1983 by Morrison and Rammage . In their work, these authors described the clinical

characteristics of young people who made excessive use of the voice under stress. As in TFS, the authors found an

increase in muscle tension in MTD. They assessed this muscle tension by palpation of the extrinsic laryngeal musculature
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and by means of laryngeal fibroscopy when evaluating the behavior of the larynx during phonation . However, the

principal difference between MTD and TFS, and the reason why the new term came to be more-widely used

internationally, is that MTD denotes a pathological condition in which the increased laryngeal and/or para-laryngeal

muscle tension can be caused by diverse etiological factors. The newer term covers a clinical disorder that can arise from

various factors and not just VMS .

2. Etiology and Physiopathology

As has already been mentioned, MTD can be primary or secondary. The alteration in muscular activity in primary MTD

has been associated with inappropriate use of the voluntary muscles used in phonation related to the personality. Imaging

studies of brain function have demonstrated the presence of functional alterations in the limbic–motor system and in the

behavioral inhibition system . In secondary MTD, the mechanism responsible for the increase in muscular tension is

a compensatory reaction to a mechanism that alters the function or structure of the glottis. The principal mechanisms that

have been shown to lead to secondary MTD are upper respiratory tract infections , glottic insufficiency ,

laryngopharyngeal reflux , structural lesions of the VC , spasmodic dysphonia , and hormonal alterations 

.

The phonatory hyperfunction characteristic of MTD can contribute to the development of traumatic lesions such as

nodules or polyps on the VC . However, in those cases in which MTD is associated with organic lesions, it remains to be

elucidated whether it is the MTD that brings about the organic pathology or whether the MTD is the result of that

pathology. Therefore, it is not always easy to distinguish between a primary or a secondary MTD.

3. Diagnosis

The principal symptoms of MTD are dysphonia and vocal fatigue. Patients with MTD usually manifest increased phonatory

effort, accompanied by a reduction or worsening in voice quality. Some patients have symptoms such as tension, pain in

the cervical region, and sensations of itchiness, dryness, irritation, or even the presence of a foreign body in the larynx

area. Although the symptoms are always a subjective parameter in the diagnosis, there are some scales that can be used

to assess them, such as the Vocal Tract Discomfort scale . VHI results show worse scores in patients with this

pathology .

Observation of the larynx during phonation is indispensable in the diagnosis. It can rule out an underlying organic

pathology or a secondary MTD, and it can determine the type of MTD.

Garaycochea  discusses the three most frequent laryngoscopic profiles in these patients. Anteroposterior supraglottic

contraction involves the reduction in the visibility of the vocal cords (VC) at both their anterior and posterior borders. The

reduction in visibility of the posterior border is related to approximation of the arytenoids due to an increase in their

rotation. At the anterior level, the increase in tension and increased elevation of the laryngeal musculature produces

bowing of the epiglottic petiole towards the laryngeal lumen, which makes it difficult to see the anterior border of the VC,

starting with visual obstruction of the anterior commissure . Supraglottic lateral contraction results in reduction in the

visibility of the width of the VC. The reduction ranges from visual obstruction of the laryngeal ventricle to complete visual

obstruction of the vocal cords by the ventricular bands, (False VC phonation). To date, the muscle structure and

innervation of the ventricular bands remain poorly understood and areas of controversy; the same applies to the role of

the ventricular bands (VB) in normal phonation and in phonation by people with voice alterations. Posterior glottic gap

(PGG) refers to an incomplete closure of the VC at their posterior edge. This originates from an attempted contraction of

the lateral and interarytenoid cricoarytenoid muscle accompanied by insufficient relaxation of the posterior cricoarytenoid

muscle . The low incidence of PGG relative to that of supraglottic compression in patients with MTD is attributable to the

difficulty, in many cases, of observing PGG when there is concomitant supraglottic compression .

There have been different proposals of classification systems based on the laryngoscopic profiles during phonation. The

first system was written by Morrison in 1986 . While this initial classification did differentiate patients with MTD from

patients with psychogenic functional dysphonia, it has been progressively modified by different authors over the last few

years. Sama considers psychogenic functional dysphonia profiles as profiles of MTD and excludes those profiles related

to organic lesions . Belafsky excludes the presence of “bowing” during phonation because bowing is related to

underlying glottic insufficiency and not to hyperfunction . A second scoring system was described by Van Lawrence

in 1987 , and a third was described by Koufman in 1991 . In 2020, Fernández et al.  published a new

classification (Universidad de Navarra) based on subglottal pressure (SgP) values, which has been demonstrated to be

related to the degree of anteroposterior (AP) compression (Figure 1). The higher the SgP value, the higher the degree of
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AP compression. This classification system uses the endoscopic profiles mentioned above and assumes that AP

contraction is present. While the classic classifications only allow choosing between one of the phonatory profiles,

excluding the other ones, the latest classification proposed by Fernández et al. is based on a single laryngoscopic profile,

but it makes it possible to associate LC or PGG, if present, and provide a more detailed description from the physical

examination.

Figure 1. Classification of Universidad de Navarra.

Considering these more frequent profiles in MTD, it should be noted that, in some cases, increased rotation of the

arytenoids may compress the VB and create the appearance of a vocal false folds phonation. Therefore, it is important to

know how to interpret the role of this phenomenon in patients with dysphonia, including MTD, since there is not enough

evidence to justify attributing any clinical value to this characteristic. While it is true that lateral compression (LC) can be

present in MTD, according to work carried out by Stager and Behrman, this is not necessarily related to the degree, the

seriousness, or the stage of dysphonia; as a clinical and diagnostic indicator, LC has less value than AP compression 

. As it has been found and reported previously, the best way to conduct the physical examination is with a transnasal

fiberoptic laryngoscopy, because it is not possible to evaluate compression of the supraglottis well with a fixed lens.

Stroboscopy is limited by the supraglottic compression, which can block the vision of the VC .

In patients with MTD, the higher the SgP value, the higher the degree of AP compression. AP1a: The anterior commissure

is not visible during phonation; AP1b: Vocal processes are not visible during phonation due to the medial approximation of

the arytenoids; AP2: only 2/3 of the vocal fold length is visible during phonation.

As for acoustic analysis, although there are few studies that focus exclusively on this technique for the diagnosis of MTD,

most of them include it. Although there is no characteristic pattern for this pathology, or a specific parameter with a

characteristic alteration in patients with MTD, it is a technique that will always provide useful information on the phonatory

function of a patient.

A possible use of acoustic analysis in patients with MTD is to differentiate between MTD and spasmodic dysphonia (SD).

Interruptions in an acoustic signal are highly suggestive of SD and can be a determining factor when differentiating

between SD and MTD in severe cases .

There is a parameter that began to be studied in 2010 by Stepp et al. , the RFF, from which it seems that

biomechanical elements can be inferred. It is defined as the fundamental frequency of the cycles immediately preceding

and following the production of a voiceless consonant, normalized by the “steady-state” fundamental frequencies of the

voicing preceding and following the consonant (during a vowel–voiceless consonant–vowel (VCV) utterance). After

several studies on this parameter, there is evidence that it may be an acoustic indicator of laryngeal tension. The studies

that have compared the RFF of healthy subjects with that of patients with vocal hyperfunction have found significantly

lower RFF values in the latter, although it is still not clear which values provide more information on laryngeal tension:

those prior to the voiceless consonant or those after it. There is also evidence of its usefulness as a clinical follow-up tool

to quantify progress before and after therapy . However, its analysis has not yet been standardized in clinical

voice evaluation, partly because it is currently very time-consuming to perform manually, and also because it requires
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lengthy training to properly identify the last cycles of a vocal transition . More research is needed to prove its clinical

utility and to better understand its underlying physiology, but it may be a very interesting parameter in the study of MTD.

Aerodynamic analysis has proven to be a very useful tool in the evaluation of voice alterations. Among the parameters

studied, SgP has the lowest variance in subjects without a voice alteration, and, in contrast to GF, SgP is not affected

significantly by age or sex . In addition, as already mentioned, its relationship with the degree of anteroposterior

compression has been demonstrated, so its study is of great value for the diagnosis of MTD. Espinoza et al.  studied

the aerodynamic pattern in women with vocal hyperfunction, distinguishing between phonotraumatic (PVH) and non-

phonotraumatic (NPVH) VH, and found that, in those women with PVH, all measured parameters (subglottal air pressure,

peak-to-peak airflow, maximum flow declination rate, and open quotient) had significantly reduced sound pressure level

(SPL)-normalized values than the control group, while women with NPVH had lower values for SgP and open quotient.

This means that higher than normal levels of these parameters are needed to achieve a given SPL. Other aerodynamic

profiles described in patients with MTD in which there is no increase in SgP are the presence of reduced GF or increased

LR.

EMG can detect changes in the activity of extrinsic musculature in patients with vocal hyperfunction and MTD. However,

these are not constant in all patients, only evaluate extrinsic musculature, are affected to varying degrees by the thickness

of subcutaneous and contraction of the platysma, and they cannot reveal whether vocal pathology is due to an increase in

tension of extrinsic musculature or due to an increase in tension of intrinsic musculature .

As previously mentioned, in this pathology there is an abnormal laryngeal position during phonation, with the larynx higher

than normal. The use of X-rays provides an objective measure of the height of the larynx during phonation. The main

downside to this technique is the radiation that the patient is exposed to .

Lastly, the administration of intravenous midazolam has been proposed not only as a treatment, but also as a diagnostic

method for MTD by subjective and perceptual improvement of voice quality .

In parallel with all the diagnostic techniques studied, it is important to make a thorough differential diagnosis and to rule

out neurological, psychiatric, and organic alterations that can explain the dysphonia of a patient.

4. Treatment

Treatment approaches can be classified as indirect (vocal education) or direct interventions. Intervention usually involves

a combination of direct and indirect treatment approaches for successful outcomes and begins by addressing vocal

hygiene .

The patient must understand that his or her voice is a combination of multiple factors, including possible psychological

influences. Vocal education includes a series of general measures (environmental, behavioral, and related to vocal use)

that seek to modify and avoid possible factors that are related to altered vocal behavior. Some examples would be talking

as little as possible in an environment where there is a lot of background noise, avoiding shouting, trying not to whisper, or

using good breathing techniques .

Direct approaches to voice therapy aim at modifying the physiology of the vocal mechanism through symptomatic vocal

therapy or the physiological principles of vocal therapy .

Physiological voice therapy programs strive to balance the three subsystems of voice production (respiration, phonation,

and resonance) rather than working directly on isolated voice symptoms . They include techniques such as the Accent

Method, Conversation Training Therapy (CTT), Expiratory Muscle Strength Training (EMST), Lee Silverman Voice

Treatment (LSVT), Manual Circumlaryngeal Techniques, Phonation Resistance Training Exercises (PhoRTE), Resonant

Voice Therapy (RVT), Stretch and Flow Phonation, and Vocal Function Exercises (VFEs).

As previously shown, results with many of these techniques have been published for the treatment of MTD. The RVT

deserves a special mention for being one of the most widely used. The goal of RVT is to produce the most powerful and

“clean” voice possible with the least effort and impact between the vocal folds to minimize the likelihood of injury and

maximize the likelihood of vocal health . It attempts to have patients produce an oral voice localized to the anterior

alveolar ridge or adjacent facial plates , which is derived from the principles of a semi-occluded vocal tract . Semi-

occlusion occurs at the ends of the resonant cavities, which reduces unnecessary pressure at the vocal fold level . One

of the exercises included in this program is humming, used as a treatment for MTD with improvements in supraglottic

compression and EGG parameters .
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Within the manual laryngeal techniques (first described in 1993) , there are also many different maneuvers described.

MCT was developed by Aronson and Roy and Leeper , and it is based on the application of pressure, massage, to

different points of the larynx. It starts with a circular compression on the hyoid bone, the thyrohyoid space, and the

posterior borders of the thyroid cartilage. Lastly, the whole larynx is moved down and laterally. During the technique, the

patient vocalizes sustained vowels or hums so that changes in vocal quality can be tracked . The objective of MCT is to

reduce the increased tension and muscular contraction, especially around the hio-laryngeal musculature . The

LMT proposed by Mathieson (MLMT) consists of rotational massage, kneading, and stretching of the perilaryngeal

muscles (sternocleidomastoid muscles). Although these muscles are not directly related to laryngeal function, patients

frequently complain of stiffness and tenderness in them in association with their voice disorders . The cricothyroid visor

maneuver (CVM) was proposed by Dehqan et al.  based on the findings of Harris and Lieberman , who reported that

abnormal patterns of muscle activity can develop in the cricothyroid muscle and visor mechanism, which may contribute to

voice problems, and manipulation of this muscle and articulation can lead to remarkable improvement in the voice. A lower

range of action of the cricothyroid visor has also been identified in patients with MTD, probably associated with a reduced

efficiency of cricothyroid muscle activity.

There are also multiple techniques focused on the modification of vocal symptoms or perceptual voice components, which

are also used for the treatment of patients with MTD: Amplification, Auditory Masking, Biofeedback, Chant Speech,

Confidential Voice, Inhalation Phonation, Posture, Relaxation, Semi-Occluded Vocal Tract (SOVT) Exercises, Twang

Therapy, and Yawn–Sigh .

In secondary MTD, part of the treatment must be oriented towards treating the cause involved in the genesis of the

increase in muscular tension. Surgical treatment is usually complemented with both vocal education and rehabilitation.

Medical treatment has been described in MTD in the context of respiratory tract infections, sinusitis, allergy, and

laryngopharyngeal reflux .
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