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Abstract: Background: Muscle Tension Dysphonia is a relatively new clinical entity that, despite
being one of the most frequent causes of functional dysphonia, is little-known by many otorhino-
laryngologists. Objective: The objective of the current work is to describe the evolution of Muscle
Tension Dysphonia—the concepts and the ways it has been diagnosed and treated—from its first
descriptions to our current knowledge. Design: A scoping review was conducted using the Pre-
ferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) checklist. A search of three bibliographic databases was performed to identify original
articles on Muscle Tension Dysphonia. Study selection and characterization was conducted by three
independent reviewers and was further reviewed by a fourth individual. In case of relocating any of
the studies, it was performed by agreement of two reviewers. We excluded articles not written in
English or Spanish, letters to the editor, review articles, studies of the pediatric population, articles
related to dysphagia, and other publications that were not relevant. Results: The search identified
1144 articles published from 1983 to December 2022. A total of 581 studies were repeated and another
462 were excluded because they were not written in English or Spanish, were not original articles,
or were not relevant to the objective of the study. Finally, 101 articles were included in the review.
The articles included in the review were divided into three groups considering the objective and
conclusions of each study: 21 articles were classified as “Etiology and Physiopathology”, 29 articles
as “Diagnosis”, and 51 articles were included in the “Treatment” group. Conclusions: The concept
of Muscle Tension Dysphonia has been developed during the last forty years. For its diagnosis,
endoscopic visualization of the larynx is crucial, but must be combined with the patient’s clinical
history and other methods can also be useful. This entity should be addressed in a multidisciplinary
approach, with the active participation of speech therapists. Most therapeutic options include voice
education, vocal hygiene, and rehabilitation of the voice.

Keywords: muscle tension dysphonia; speech therapy; hyperfunction

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 [1].

Over the last decade, MTD has been defined as a functional voice disorder charac-
terized by excessive tension in the extrinsic laryngeal musculature during phonation but
without organic or neurological alterations [1]. 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
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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 [2,3].

Based on the mechanism that unleashes this increase in muscular tension, MTD is clas-
sified in the “Classification manual for voice disorders-1, 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 [4].

Thanks to new diagnostic methods, it is possible to achieve a better comprehension
of dysphonia caused by excessive muscle tension. The aim of this scoping review is to
provide a historical review of Muscle Tension Dysphonia, including definition, assessment
methods, and treatment approaches, as these have evolved over the years. Knowledge of
them will undoubtedly help voice specialist to understand the process that each patient is
undergoing and to propose specific treatments in order to improve their situation.

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 [5], 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 syn-
dromes. 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
(TFES). This type of disorder affected, according to the authors, 25% of all functional voice
disorders [5]. 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 [6].

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 [1].

The term MTD was first used in 1983 by Morrison and Rammage [7]. 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
and by means of laryngeal fibroscopy when evaluating the behavior of the larynx during
phonation [8]. 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 [1].

We chose to conduct a scoping review because our topic of interest is very broad, and
this type of study allows us to systematically summarize findings and identify gaps in the
literature among studies with heterogeneous methods. This scoping review was guided by
the following questions: (1) What is the historical origin and background of what we know
today as MTD? (2) How is the diagnosis of MTD made, and what tools do we currently
have in daily clinical practice? (3) What are the actual treatment options for MTD?
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2. Materials and Methods

For the elaboration of the scoping review, we have followed the recommendations
established in “PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and
Explanation” by Triccoa et al. [9]. The initial search was implemented in December 2022 in
three electronic databases: Pubmed, Scopus, and Web of Science. These databases were
selected as they are the most widely used in our field. The search query consisted of the
Medical Subject Heading (MeSH): “Muscle Tension Dysphonia”.

The search included all papers published up to April 2023. Studies were eligible for
inclusion only if they included non-pediatrics subjects with the diagnosis of MTD. Letters
to the editor, review articles, case reports, book chapters, and other non-original articles
were excluded from the analysis. Only articles published in English and Spanish were
included, because these are the languages that could be reviewed by the authors. The
search and selection strategy were carried out by one of the study investigators and was
subsequently discussed with the rest of the research group. Four reviewers, working in
pairs, sequentially evaluated the titles, abstracts, and full text of all publications identified
by our searches for potentially relevant publications. Disagreements about study selection
and data extraction were solved by agreement after discussion with other reviewers and, if
necessary, a fifth author resolved the conflict.

The articles included in the review were divided into three groups considering the
objective and conclusions of each study: Etiology and Physiopathology, Diagnosis, and
Treatment. For each group, a series of common variables were extracted (author, year, title,
type of study, number of participants, and conclusion of the work). For the Diagnosis
group, the diagnostic method used was added, and for the Treatment group, the therapeutic
measure studied and the method used to assess the results of the treatment were also added.
Two reviewers filled in the data independently, discussed the results, and updated the
tables shown in the study results.

3. Results

The search returned a total of 1144 articles published between 1983 and April 2023. A
total of 581 studies were repeated. We excluded letters to the editor (3), notes (2), review
articles (57), book chapters (8), case reports (8), conference papers (9), “how I do it” articles
(1), patient pages (1), and the studies involving the pediatric population (11), because it is a
population that should be studied separately from young people and adults [10]. Articles
related to dysphagia (10), spasmodic dysphonia (37), vocal fold lesions (16), laryngopha-
ryngeal reflux (7), vocal paralysis (10), and laryngeal hypersensitivity syndrome (4) were
excluded. Other non-organic laryngeal dysfunctions, different treatments and/or diagnosis
techniques in studies not including MTD patients, and other publications that were not
relevant to the review (247) were also excluded because they did not focus exclusively on
MTD or did not refer to a specific type of dysphonia. At the end of the process, 101 articles
remained and were included in the review (Figure 1).
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Figure 1. Literature search strategy. Based on the PRISMA method.

3.1. Etiology and Physiopathology

Table 1 shows the 21 articles that were classified in the group “Etiology and Phys-
iopathology”. Two of these studies could have also been included in the diagnostic
group [11] or in the treatment group [12], but the pathophysiology group was considered
more appropriate because the findings shed light on pathophysiological factors involved in
this pathology. The knowledge of the etiology of this pathology has been progressing since
it was first described.

Alterations in the position of the larynx and the hyoid bone have been found in
patients with MTD at a higher rate than in healthy subjects [13-15]. Postural strategy has
also been shown to be a factor to consider in the development (and even in the treatment)
of this pathology [11].

In addition to increased tension in the paralaryngeal and supraglottic musculature [13],
MTD has also been associated with glottic insufficiency [16], with involuntary glottic
closure during inspiration [17], and with various respiratory attitudes such as “breath
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holding” [18]. It has also been shown that the smaller the ventricular gap, the greater the
glottic resistance [19].

Table 1. Summary of articles about etiology and physiopathology.

No. Author Year Title Type of Study N Results/Conclusions
Dysphonia resulting from increased
muscular tension in the larynx and neck
is associated with palpably increased

Anatomic 6 phonatory muscle tension in the
1 Belisle 1983 Correlation for Quasi- human paralaryngeal and suprahyoid muscles,
Muscle Tension experimental Jarvix elevation of the larynx in the neck on
Dysphonia y increasing vocal pitch, an open posterior
glottic chink between the arytenoid
cartilages on phonation, and variable
degrees of mucosal changes.
2 Morrison 1983 Mug;;;;:i?asmn Cross-sectional 500 Morrison-Rammge Classification system.
There is a particular variation of
. tension—fatigue syndrome in professional
\]go;:;}fg:iiiiﬁg voice users. The pattern is distinguishable
3 Koufman 1988 Professional Voice ~ Cross-sectional 67 fromlo't her med1cz'11 and e rolf)glca.I
User: Bogart-Bacall cqnfhtlons. The diagnosis is primarily
syndrome clinical. There must be an
’ otolaryngologist and a voice therapist to
approach and treat the condition.
Supraglottic Thér.e is no evidence that supraglottic .
Activity: Evidence activity may be a precursor to developing
of Vocal vocal fold nodules, as the nodule patients
4 Stager 2000 Hvperfunction or Case-Control 32 did not exhibit a higher incidence or
yp;f 1 consistency of A-P or FVF compression
Argf:illrlla%:iz(?n? than patients with hyperfunctional
' voicing patterns in this study.
Muscle Tension Vocal fold bowing is common in persons
Dysphonia as a with underlying glottal insufficiency.
5 Belafsky 2002 Sign of Underlying ~ Cross-sectional 100 Clinicians should be aware that
Glottal compensatory MTD profiles may mask an
Insufficiency underlying organic condition.
There is a higher prevalence in MTD
patients than in healthy controls of
Involuntary Glottal abnormal glottic closure during
Closure During inspiration similar to PVFM, which
6 Vertigan 2006 Inspiration in Case-Control 30 suggests that they either had previously
Muscle Tension undiagnosed coexisting PVEM or that the
Dysphonia condition of MTD could be expanded to
include descriptions of aberrant glottic
function during respiration.
Muscle Tension The ﬁ.ndipgs implied. the potept.ial
Dysphonia in contribution of linguistic-specific factors
7 Duong 2009 Viethamese Female Cross-sectional 47 and teaching-related factors to the
Teachers presentation of this voice disorder in this
group of teachers.
H}I:c?isét;%r:io]f:?;nx Hyoid and laryngeal positions during
8 Lowell 2012 in People with Case-Control 20 phonation are higher in people with

Muscle Tension
Dysphonia

primary MTD as compared to people
without voice disorders.
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Table 1. Cont.

No. Author Year Title Type of Study N Results/Conclusions
UES Pressure
During Phonation
Using This study was not able to detect
High-resolution differences in phonation-induced UES
Manometry and ressures between patients with MTD
? Van Houtte 2012 24-h Dual-grobe Case-Control 28 Isj:nd normal speakelr)s using a standard
pH-metry in water-perfusion high-resolution
Patients with manometry assembly.
Muscle Tension
Dysphonia
This study identified five distinct
. subgroups of aerodynamic profiles in
Pr(l?fiz(;d()};n\?vrgrﬁen women with I\,/,[TD/ A and .qua,fltitatively
10 Gillespie 2013 With Muscle Cohort gy Identified the "breath holding
Tension Dyspho- phenomenor}. The results suggest that
nia/ Aphonia diverse respiratory and laryngeal
functions may underlie phonatory
patterns associated with MTD/A.
Wide ventricular gaps were associated
with increases in fundamental frequency
Aerodynamic and 7 and d'ecreases in glot’Fal resistgnce.
11 Alipour 2014 Acoustic Effects of Experimental exc1§ed Ve?n;rlcular corlr}pfgssmn may 1é1te.1§ct .
Ventricular gap canine wit true Yoca 9 posture an \.71 ration,
larynx  resulting in predictable changes in
aerodynamic, physiological, acoustic, and
perceptual measures of phonation.
The Effect of There was a statistically significant
Speech improvement of all previously altered
Rehabilitation posturographic parameters. This study
12 Faralli 2017 Therapy for Muscle  Cross-sectional 26 shows that MTD might interfere with
Tension Dysphonia global postural strategy through the
on Global Postural involvement of all cervical muscles’
Strategy proprioception.
Brain Activity The finding§ in this study p.rovide insight
During Phonation into phonation and exhalation control in
in Women With patients with MTD. The imaging results
13 Kryshtopava 2017 Muscle Tension Case-Control 25 demonstrated that, in patients with MTD,
Dysphonia: An lalterecl bfain activitigs mayl result in
aryngeal tension and voca
fMRI Study. hyperfunction.
Voice Onset Time
in Individuals With Speakers with VH exhibited greater
Hyperfunctional variability in phonemic voicing targets
14 McKenna 2020 Voice Disorders: Case-Control 64 compared to vocally healthy speakers,
Evidence for supporting the hypothesis for disordered
Disordered Vocal vocal motor control in VH.
Motor Control
Stress scores were considerably higher for
Muscle Tension individuals with MTD as compared to the
15 Ali 2020 Dysphonia: Cross-sectional 7 healthy population. Also, scores were

Experience from a
Conflict Zone

much higher in women as compared to
men. Emotional stress might play a major
role in the upkeep of MTD.
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Table 1. Cont.

No. Author Year Title Type of Study N Results/Conclusions
Comparative Study On the four aMTPs, results revealed that
of Increased one must exercise caution in diagnosing
Supraglottic MTD based on MTP 2 (medial
Dabirmo- Activity in Normal compression of ventricular folds), and
16 ghaddam 2021 Indivz]duals and Case-Control 125 this Emst not be the sole criterion for
Those with Muscle diagnosis. Moreover, cepstral peak
Tension Dysphonia prominence and MPT analyses are of high
(MTD) clinical significance.
There is strong evidence for
auditory-motor disruptions in a
. . substantial portion of both singers and
hf‘pa.l re.d Agdltory non-singerspwith HVDs. The I%VD group
Discrimination and .
Auditory-Motor dgmgns.trat?d worse auditory
17 Abur 2021 Integration in Case-Control 124 discrimination and a greater frequency of
H ¢ . atypical adaptive responses, which
yperfunctional . . K .

Voice Disorders. suggests impairments in how audltory
feedback errors are detected and how the
auditory-motor feedforward plan is
updated in HVDs.

Psychological
Distress in a
Sample of Adult This study identified a high prevalence of
Italian Patients psychological distress among patients
18 Falanga 2021 Affected by Vocal Case-Control 200 with vocal disorders without any prior
Nodules and specific psychiatric diagnosis, especially
Muscle-Tension in terms of anxiety and perceived stress.
Dysphonia:
Preliminary Results
Clinical
Characteristics and Greater vocal effort, discomfort,
Effects of Vocal instability, and perturbation within the
Demands in vocal system may better define pMTD
19 McDowell 2022 Occupational Voice Case-Control 30 than laryngeal configuration in

Users With and occupational voice users with pMTD.

Without Primary Similar laryngeal configurations between

Muscle Tension groups were found.

Dysphonia
Muscle Tension
Dysphonia: A There was hyperadduction and strain of
Sequeale of ventricular bands in almost all the cases.
20 Sarin 2023 Chemoradiother- Cohort 128 There was hyperactivity and compression
apy in Patients of of both true and false cords in 80.5% of
Head and Neck the cases.
Cancer
Effects of Cognitive
Stress on Voice Cognitive stress and presumed autonomic
21 Dahl 2023 Acoustics in Case-Control 132 arousal affect the voice similarly in female
Individuals With speakers with and without HVDs.
HVDs

A-P: anterior to posterior; FVF: false vocal fold; PVEM: paradoxical vocal fold movement; UES: upper esophageal
sphincter; VH: vocal hyperfunction; aMTPs: abnormal muscle tension pattern; MPT: maximum phonation time;
HVD: hyperfunctional voice disorders; pMTD: primary Muscle Tension Dysphonia.

There have been several studies in the last decade that mention factors at the Central
Nervous System level which have an influence on these patients, with altered brain ac-
tivity demonstrated by fMRI [20], disordered vocal motor control in patients with vocal
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hyperfunction [21], and worse auditory discrimination in these patients [22]. The influence
of cognitive stress on the voice has also been studied, although no differences have been
found between healthy patients and those with vocal hyperfunction [23].

Finally, different studies suggest that psychological factors such as emotional stress [24]
or anxiety [25] are more prevalent in patients with MTD than in the healthy population.

3.2. Diagnosis

Table 2 shows all the 29 articles that were included in the Diagnostic group. The
methods studied were voice perceptual assessment questionnaires (6), laryngeal endoscopy
(4), surface electromyography (7), acoustic analysis (12), aerodynamic analysis (5), laryn-
geal palpatory techniques (3), and others, such as electroglottography (1), Eulerian video
magnification (EVM) (1), and real-time elastosonography (RTE) (1).

Table 2. Summary of articles about diagnosis ratio.

No. Author Year Title TSytI:x Z;f N D;Zgﬁ:’;:llc Conclusions
The results show a 6- to 8-fold
increase in EMG activity and/or an
Role of Surface EMG alternation of the EMG activity
" . . level in the perioral and
1 Iggﬁi;zz- 1998 1}23252?2??&3;1 Case-Control 16 sEMG supralaryngeal muscles before and
Tension Dvsphonia during phonation in most of the
ysp patients with MTD, but it is not
clear why these muscles are
activated.
The Clinical Features Control- Laryngeal The laryngoscopy features
5 Sama 2001 of Functional Blinded, 103 endoscopy commonly associated with FD are
Dvsphonia Cross- during frequently prevalent in the
ysp sectional phonation nondysphonic population.
The results of this study suggest
Ab:gfialiiotilgs in that chronic vocal overuse under
3 Hsiao 2001 Larvneeal Cross- 301 Videostrobo-  excessive laryngeal muscle tension
Tensioi—léga tioue sectional laryngoscopy  can cause phonotrauma and result
Svn dromeg in biomechanical property changes
y in the vocal fold’s cover.
The laryngovideostroboscopic
images indicated that 51% of the
Long-Term Outcome Aerodynamic  subjects still show pathological
Van of Hyperfunctional and laryngological findings. The DSI
4 Lierde 2007  Voice Disorders Based Cohort 27 acoustical decreased from —1 to —3.2, mainly
on a Multiparameter analyses, due to the increase in the lowest
Approach VHI, DSI intensity. The VHI-score indicates
an unimportant psychosocial
impact of the voice disorder.
Effects of Muscle In the MTD group, tonal F(0) was
Tension Dysphonia on lower in teachers with longer career
Tone Phonation: Acoustic durations. The teachers with MTD
5 Duong 2009 Acoustic and Case-Control 72 analysis showed different patterns of

Perceptual Studies in
Vietnamese Female
Teachers

laryngealization compared with the
control group. MTD impairs lexical
tone phonation.
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Table 2. Cont.

No. Author Year Title TSytI::i;f N D;thr;o:‘;lc Conclusions
Tﬁ;;g?iigizzcsl Relative Altered offset and onset RFF in
Relative Fundamental fundamental patients with hyperfunction-related
6 Stepp 2010 Frequency Durin Case-Control 115 frequenc voice disorders can be interpreted
Voi((:]in O};fset ansgl (?{FF) y as a byproduct of heightened levels
gOnse ¢ of laryngeal muscle tension.
A simple, .
one degree of These modeling results suggested
A Virtual Trajector freedom that increases in gesture rate would
Model Pre (J:lic ts y virtual ’ affect kinematic features to a
. . . smaller degree in patients with
7 Stepp 2010 25{?&?52;:;;22?} Case-Control 30 Tézcgf) (r)}f, vocal hyperfunction. This is due to
Individuals with Vocal vocal fold the presence in these individuals of
Hyperfunction Kinematics increased stiffness of the intrinsic
M after laryngeal muscles and structures
endoscopy during typical phonation.
Neck Surface Anterior neck sSEMG values were
Electromyography as a not significantly reduced after the
Measure of Vocal Cross- procedure; the results do not
8 Stepp 2010 Hyperfunction Before sectional 13 SEMG support the use of anterior neck
and After Injection sEMG measures to assess vocal
Laryngoplasty hyperfunction.
Comparison of Neck Palpation rating scales do not
Tension Palpation reliably capture changes that may
Rating Systems With occur in neck muscle tension of
Surface Cross- typical voice therapy patients over
? Stepp 201 Electromyographic sectional 16 SEMG one session. Consequently, little can
and Acoustic be concluded from correlations
Measures in Vocal between sEMG and palpation
Hyperfunction ratings.
The disturbance measures of both
signals in the MTD group were
Effectiveness of the either as high as or significantly
Computed Analysis of Electroglotto- hi«%ﬁerot??}ilet?g;irgi t}:(en(l)rgamc
10 Hosokawa 2012  Electroglottographic ~ Case-Control 57 graphy Toup o roup,
Sienals in Muscle (EGG) respectively. EGG parameters after
Te ngs ion Dvsphonia therapy significantly decreased, so
ysp they are useful for the diagnosis
and estimation of voice therapy
outcomes in MTD.
For male samples, MTD patients
Laryngeal had higher SGP, higher GR, lower
Aerodynamic Analysis Aerodvnamic MFR, and shorter MPT, whereas,
11 Zheng 2012 in Assisting With the =~ Case-Control 53 anai/ sis for female samples, the difference
Diagnosis of Muscle ¥ between cases and controls was
Tension Dysphonia statistically significant in SGP and
MPT.
sEMG was not able to detect an
An Examination of increase in muscle tension in
Van Surface EMG for the patients with MTD. The results of
12 Houtte Assessment of Muscle Case-Control 62 sEMG this study do not support the use of

Tension Dysphonia

sEMG as a diagnostic tool for
distinguishing patients with and
without MTD.
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Table 2. Cont.

. Type of Diagnostic .
No. Author  Year Title Study N Method Conclusions
Comparison Between There is a general congruence
Pal aptor Findines of between the hyoid pulled direction
thI:z H Zi d Posi t((i;on and its perceptual, acoustic, and
and Tl}‘71eir Acoustic Cross- Palpatory, videostroboscopic findings in
Videostroboscopic ’ sectional acoustic, patients with MTD. The dominant
. ! random audiopercep- perceptual vocal characteristic of
13 lzadi 2013 At tiﬁ)itrc)ezricr?};zin ts triple- 39 tual, and patients with pulled-up hyoid
With Muscle Tension blinded stroboscopic  position was rough, and the
Dysphonia (With and study evaluation  degrees of jitter and shimmer were
};Nlithou t Oreanic higher in patients with pulled-up
Lesionsg) hyoid positions than in patients
with pulled-down hyoid positions.
Exploring the Clinical
Utility of Relative Relati RFF onset appears to be sensitive to
Fundamental clahve the presence and degree of
14 Roy 2016 Case-Control 131 fundamental .
Frequency as an frequenc suspected vocal hyperfunction
Objective Measure of d y before and after therapy.
Vocal Hyperfunction
By applying cepstral and spectral
Spectral and Cepstral analysis and identifying the
Based Acoustic Cess;iii;nd acoustic features of patients with
15 Shim 2016 Features of Voices Case-Control 60 alzous tic MTD, this study demonstrated the
with Muscle Tension features feasibility and usefulness of
Dysphonia cepstral parameters in clinical
practice.
o s The sEMG is a reliable tool to
Vahdltgfa;ig ilelablhty measure the RMS, the peak activity,
Electromvoeraphy in Cross- and the activity duration in primary
16 Khoddami 2017~ *FomYOEab L sontioe 30 SEMG MTD. However, it is not able to
Primary Muscle discriminate the patients with
Tension Dysphonia primary MTD from healthy
subjects.
Responsiveness of
szséirsluzefil?tgi Consensus  This study showed high internal
Percentual Evalua tio}; Auditory-  responsiveness for the all target
of \}; ice (CAPE-V) Perceptual ~ parameters of the ATSHA, the total
17 Khoram- 2018 Persian Version of Cross- 30 Evaluation of score of the VHI, and two
shahi Voice Handicap Index sectional Voice parameters of the Praat. The target
(VHI), and Prre)iat in (ATSHA), voice scale changes were not able to
Vocal i\/[ass Lesions VHI and predict the videostroboscopy
with Muscle Tension Praatscales  changes as an external standard.
Dysphonia
Fiberoptic The laryngoscopic features most
Muscle Tension nasal strongly related to an aerodynamic
Garav- Dysphonia: Which Cross- endoscopy,  profile of MTD were
18 COChe}.,’:l 2019 Laryngoscopic sectional 30 acousticand  anteroposterior and lateral
Features Can We Rely aerodynamic  compression of the larynx and
on for Diagnosis? voice vestibular fold contribution to
assessment.  phonation.
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Table 2. Cont.

. Type of Diagnostic .
No. Author Year Title Study N Method Conclusions
A Novel Laryngeal
Palpatory Scale (LPS) Cross- The LPS is a reliable and valid
19 Jafari 2020 in Patients with sectional 55 LPS instrument for assessing patients
Muscle Tension with MTD.
Dysphonia
A change in perfusion of 0% or less
to infrahyoid muscles was 75%
Detection of Muscle Eulerian sensitive and 70% specific for
Tension Dysphonia Video Magni- diagnosis of MTD. Eulerian Video
20 Adleberg 2020 Using Eulerian Video  Case-Control 23 co Viag Magnification can be used in the
. . fication . . .
Magnification: A Pilot software diagnosis of MTD by focusing on
Study the difference in perfusion to the
infrahyoid muscles between rest
and phonation.
Does More Fibroendoscopy, Because the grade of
Compression Mean VHI, acoustic  anteroposterior compression
, More Pressure? A Cross- and correlates with SGP, these grades
21 Fernandez 2020 New Classification for sectional 37 aerodynamic  can be used for diagnosis and
Muscle Tension voice follow-up of MTD patients. New
Dysphonia. assessment.  classification for MTD.
Subjective voice The use of assessment scales based
analysis in patients on the opinion of both the clinician
Mateos- with muscular tension Cross- and patient must be considered as
22 2021 dysphonia: . 75 VHI-10 complementary clinical tools in
Serrano . sectional
comparison between order to perform a complete
clinician and patient assessment of dysphonia (a
evaluation. moderate correlation was found).
Characterization of Com.puta.honal mo.dels an(.:l
. multivariate statistical testing on 15
Primary Muscle A . d . d d . .
Tension Dysphonda coustic an acoustic and aerodynamic voice
23 Shembel 2021 . . Case-Control 766 aerodynamic  metrics were unable to adequately
Using Acoustic and . . .
. . analysis characterize pMTD and determine
Aerodynamic Voice .
Metrics differences between the two groups
(pMTD and non-pMTD).
Comparison of
Laryngeal Palpatory . .
. Low-moderate positive correlations
Scale (LPS), With .
between sEMG and LPS ratings
. Surface Cross- LPS, neck . .
24 Jafari 2021 . . 21 were found with particular strength
Electromyographic sectional sEMG. . .
. . for LPS ratings of tightness and
Measures in Patients ratings made during dynamic tasks
with Muscle Tension & &4y ’
Dysphonia
GRBAS, VHI,
acogst1c Functional dysphonia occurs
analysis, psy- A
. . mainly in middle-aged women, and
Exploring the chological .
2. there are many triggers. The
Characteristics of scales Hamilton Anxiety/ Depression
25 Lu 2021 Functional Dysphonia = Case-Control 69 assessment, . y/oepres
. Rating Scale scores were higher,
by Multimodal sEMG, nasal L.
. and the subjective symptoms were
Methods airflow and . . L
more serious than in objective
thoracoab- .
. evaluation.
dominal

studies
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Table 2. Cont.

. Type of Diagnostic .
No. Author  Year Title Study N Method Conclusions
Voice
Symptoms
l\\]/ﬁj:ilza;:lm ::ie;rsl/ Scale, Vocal Women with MTD presented vocal
Self-Perce I‘jion o f, Fatigue symptoms, vocal fatigue, muscle
. . p . Cross- Index, and pain, resistance to palpation, and
26 Martinez 2021 Voice Symptoms, Pain, . 45 . .
and Vocal Fatigue in sectional Nordic Mus-  deviated vocal parameters when
Women with Muscle culoskeletal ~ compared to vocally healthy
Tension Dysphonia. Quegtlon- women.
naire
protocols

Do Phonatory
Aerodynamic and
Acoustic Measures in

Large variability in aerodynamic
and acoustic measurements were

Connected Speech Acoustic and observed in patients with primar
27 Belsky 2021 Differ Between Vocally =~ Case-Control 170 aerodynamic d n patie thp y
. MTD with no salient differences at
Healthy Adults and analysis
. . the group level compared to vocally
Patients Diagnosed healthv participant
with Muscle Tension calthy participants.
Dysphonia?
Effect of Muscle
Tension Dysphonia on
Self-perceived Voice Teachers with MTD demonstrated
28 Aghadoost 2022 Han'chcap anq Crf)ss— 50 VHI, DSI hlgher voice handicap and lower
Multiparametric sectional voice quality compared to the
Measurement and teachers without MTD.
Their Relation in
Female Teachers
Strain
Elastosonography o .
Measurement ir The RTE can discriminate patients
. . . Real-time with primary MTD from healthy
.. Patients with Primary Cross- . .
29  Azizi Ata 2022 . . 20 elastosonog-  subjects in some laryngeal muscles,
Muscle Tension sectional . .
. raphy (RTE)  especially suprahyoid and
Dysphonia Compared cricothvroid
with Healthy Speakers: yrold.
A Pilot Study

sEMG: surface electromyography; FD: functional dysphonia; VHI: voice handicap index; DSI: dysphonia severity
index; SGP: subglottal pressure; GR: glottal re-sistance; MFR: mean airflow rate; MPT: maximum phonation time;
RMS: root mean square; pMTD: primary Muscle Tension Dysphonia.

3.2.1. Subjective and Perceptual Auditory Voice Evaluation

Questionnaires and scales are commonly used to assess the quality of the patient’s
voice and its impact on his or her quality of life. The most generalized is the Voice Handicap
Index (VHI). Seven of the Twenty-nine studies in this group use this questionnaire as a com-
plementary instrument for the diagnosis of MTD. Only one study has used the shortened
version of this questionnaire, where Mateos-Serrano [26] found a moderate correlation
between the VHI-10 (on this scale, the cut-off point is above 11 out of a total of 40 points [27])
and the clinician’s perceptual assessment using the GRABS scale. They recommend the
combined assessment of the patient and the clinician to perform an adequate evaluation
of dysphonia.

Other studies use the Persian Version of the Consensus Auditory—Perceptual Evalua-
tion of Voice (ATSHA) [28], the Voice Symptoms scale, or the Vocal Fatigue Index [29].
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3.2.2. Laryngeal Endoscopy during Phonation

There were five studies based on the visual/laryngoscopic characteristics of the vocal
folds during phonation. Hsiao [30] reviewed videostrobolaryngoscopic recordings of
patients with laryngeal tension—fatigue syndrome—defined as a functional dysphonia due
to chronic vocal overuse under excessive laryngeal muscle tension—and observed the
changes of the mucosa lining the vocal folds during vibration, looking for biomechanical
causes in this type of dysphonia. He concluded that excessive laryngeal muscle tension can
lead to phonotrauma and change the mechanical properties of the vocal folds.

Garaycochea [31] evaluated the laryngoscopic characteristics of these patients using a
fiberoptic nasal endoscopy. He also performed an acoustic and aerodynamic voice evalua-
tion on each patient, and he concluded that anteroposterior (AP) supraglottic contraction,
supraglottic lateral contraction (LC), and the presence of a posterior glottic gap (PGG) are
the most frequent profiles in MTD. AP compression is more prevalent than LC in patients
with non-organic dysphonia, and it changes less when compared to LC over the course
of phonation.

Fernandez [32], by means of laryngoscopic vision through a fiberoptic nasal endoscopy
and the performance of an aerodynamic analysis, verified that the degree of anteroposterior
compression correlates with subglottic pressure.

Surface Electromyography

The first work evaluating this diagnostic method dates to 1998 [33] and found increased
EMG activity in the perioral and supralaryngeal muscles before and during phonation in
patients with MTD. Since then, six more studies have analyzed the role of this technique in
this pathology. Some of them studied the anterior cervical muscles [34] and their correlation
with the cervical tension scale [35]. The rest of the works have not found in this technique
to be a method to discriminate between patients with MTD and healthy subjects.

3.2.3. Acoustic Study of the Voice

Twelve of the thirty articles in this group analyze the acoustic analysis of patients
with MTD. Variations in certain acoustic parameters have been described in comparison
to patients with MTD and healthy subjects or patients with other pathology. An increase
in the fundamental frequency, f0, attributed to an increase in the tension and subglottal
pressure, and a reduction in high frequencies, attributed to the lack of relaxation in the
laryngeal muscles [36], have been described. In addition, variations have been reported
in other acoustic parameters, such as shimmer, jitter, NHR (noise to harmonic; Table 2
is a summary of articles about the diagnosis ratio), and other noise-related parameters.
However, the effect size of these parameters is very variable and not constant [37].

The cepstral peak prominence (CPP) is regarded as an acoustic measure of voice
quality and the severity of dysphonia. Shim et al. [38] found that patients with MTD
had significantly lower cepstral peak prominence (CPP) and CPP F0O. They also had a
significantly higher cepstral and spectral index of dysphonia (CSID) and a low- to high-
frequency spectral energy ratio. Patients with MTD have also been found to have lower
values of smoothed cepstral peak prominence (CPPs).

Several studies agree that acoustic analysis by itself is not useful in differentiating
patients with MTD from healthy patients [39,40].

Relative fundamental frequency (RFF) is a parameter extracted from acoustic analysis
that is being studied as a diagnostic indicator of MTD [41,42]. It measures changes in
the fundamental frequency at transitional moments in the voice. Stepp concludes that
altered values in the RFF of the cycles immediately preceding the production of a voiceless
consonant (onset) and those immediately following (offset) in patients with hyperfunctional
voice patterns can be interpreted as high levels of muscle tension, while Roy finds onset
RFF values to be more sensitive.



Appl. Sci. 2024, 14, 2030

14 of 34

3.2.4. Aerodynamic Study of the Voice

By means of aerodynamic parameters, it is possible to evaluate the characteristics and
the behavior of air during phonation. The principal parameters registered and measured
are SgP, mean transglottal flow (GF), and laryngeal resistance (LR). Five articles analyze
the results in patients with MTD. The profile most characteristic in a patient with MTD
is increased SgP together with normal or increased GF [5,29,43]. According to Zheng
et al. [44], SgP enables objective diagnosis in up to 92.5% of MTD patients. They found
differences between men and women; in their analysis, men with MTD had a lower mean
airflow rate (MFR) and reduced maximum phonation time (MPT).

3.2.5. Laryngeal Palpatory Techniques

Laryngeal palpation (LP) techniques have been described as a method to evaluate the
increase in muscular tension in MTD. Most techniques are carried out, using the thumb
and middle finger, with the patient seated and with the larynx either static or dynamic. The
principal parameters evaluated are the height of the larynx, resistance to movement of the
larynx, pain or discomfort on exerting pressure, and subjective improvement in the voice
on lowering of the larynx. The main limitation of LP is its high subjectivity [15].

Stepp tries to correlate the Neck Tension Palpation Rating Systems with the SEMG and
acoustic measurements, but he does not come to any clear conclusion because they do not
reliably capture the changes that can occur in neck muscle tension during a Voice Therapy
session [35].

Jafari developed the Laryngeal Palpatory Scale (LPS) for patients with MTD, finding it
to be valid and reproducible for this type of patient, and finding low—moderate correlations
with the sSEMG, with particular strength for LPS ratings of tension and ratings made during
dynamic tasks (vowel/i/prolongation and counting) [45].

3.2.6. Other Types of Instrumental Evaluation

Electroglottography: Only one study has been found studying the usefulness of
electroglottography in this type of patient (although there are others that use it to assess
the results after treatment, as will be seen below). The parameter most described in the
context of MTD is the contact quotient (CQ). Hosokawa described an increase in the
standard deviation in CQ (CQSD) in patients with MTD [46] and a decrease in CQSD after
treatment [47].

Eulerian video magnification (EVM): It can be used to evaluate the degree of infrahyoid
musculature activation based on changes in blood perfusion [48], with 75% sensitivity and
70% specificity, according to the work performed by Adleberg et al. [49].

Real-time elastosonography (RTE): This is a recently introduced ultrasound technique
allowing the investigation of elastic properties of tissues. It was used to measure strain of
the (para)laryngeal muscles in patients with primary Muscle Tension Dysphonia (MTD)
and healthy speakers, and they found statistically significant differences between patients
with MTD and healthy subjects in some laryngeal muscles, especially suprahyoid and
cricothyroid [50].

3.3. Treatment

In this last group, there were 51 papers included, which are shown in Table 3. There
are two large treatment groups: vocal and manual therapy. There were 21 studies that dealt
with different vocal therapy methods for patients with MTD, 12 that studied different man-
ual therapy techniques for these patients, and 4 studies that compared or combined both
treatments. However, there were 14 other papers studying the effects of various treatments.
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Table 3. Summary of articles about treatment.

No. Author Year Title Type of Study N Treatment Outcome Measure Conclusions
Measure
Three of the subjects reduced the laryngeal EMG
ENG Bsacknh gl e g pech procuction i
1 Prosek 1978 Treatment of Hyperfunctional Cross-sectional 6 EMG biofeedback yngea . pPro . quaity:
Voice Disorders activity EMG biofeedback is an effective adjunct to
traditional therapy methods for treating selected
patients with hyperfunctional voice disorders.
Electromyogram, A significant improvement in all measures
EMG Biofeedback and EMG biofeedback control of vocal occurred for both programs, which was
2 Andrews 1986 Relaxation in the Treatment of Longitudinal 10 and progressive fold vibration and  maintained at follow-up. No significant
Hyperfunctional Dysphonia relaxation an acoustic difference between the two approaches
analysis emerged.
Manual Circumlaryngeal Pre- and post-treatment comparisons
Therapy for Functional Manual Auditory- demonstrated significant voice improvements.
3 Roy 1997 Dysphonia: An Evaluation of Longitudinal 25 circumlaryngeal perceptual and No significant differences were observed
Short- and Long-Term therapy acoustical analysis  between post-treatment measures, suggesting
Treatment Outcomes that vocal gains were maintained.
Use of Topical Lidocaine in Clinical All three patients studied experienced rapid
4 Dworkin 2000 the Treatment of Muscle Longitudinal 3 Topical lidocaine symptoms, recovery of normal phonation skills following
Tension Dysphonia videostroboscopy  this procedure, and carryover was excellent.
Evaluation of Therapeutic
Effect of Voice Therapy on
Muscle Tension Dysphonia Transnasal .
5 Ogawa 2003 Using Scoring of Endoscopic Longitudinal 31 Voice Therapy endoscopic Data stror}gly suggest that voice .therapy has 4
2. . - therapeutic effect on Muscle Tension Dysphonia.
Laryngeal Findings During examination
Phonation of Sustained
Vowels
Outcome of Laryngeal Vi‘joek?éas?;n‘?ss_
Manual Therapy in Four Laryngeal manual GRB Ag ! All of the subjects selected for LMT showed
6 Van Lierde 2004 Dutch Adults With Persistent Longitudinal 4 therapy (LMT) aerodynamic, improvement in perceptual vocal quality and

Moderate-to-Severe Vocal
Hyperfunction: A Pilot Study

acoustic, and DSI
measurements

DSI values.
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No. Author Year Title Type of Study N T;;:;Zl?elt Outcome Measure Conclusions
The Characteristic Features of Characteristic features of MTD cannot be
Muscle Tension Dysphonia . . Videolaryngo- adequately resolved through surgery, and
7 Hsiung 2004 Before and After Surgery in Retz(;?):;tlve 260 Surgell‘zsfi(c))lrrll;)emgn stroboscopic treatment should be supplemented by speech
Benign Lesions of the Vocal evaluation therapy to achieve the greatest effect in causal
Fold type I MTD.
How We Do It: Adjunctive
Intravenous Midazolam: Intravenous Perceptory In seven resistant cases treated in this way, six
8 Bhalla 2005 Diagnosis and Treatment of Longitudinal 7 Midazolam Auditory voice required no further speech therapy 1 month
Therapy-Resistant Muscle Evaluation after intervention.
Tension Dysphonia
Articulatory Changes
Following Treatment of Retrospective Manual MTD patients experience changes in both
9 Dromey 2008 Muscle Tension Dysphonia: colf)or ‘ 111 Circumlaryngeal Acoustic analysis  articulatory and phonatory behavior following
Preliminary Acoustic Therapy (MCT) Manual Circumlaryngeal Therapy.
Evidence
Articulatory Changes in Results revealed significant increases in VSA
Musfcle Tension Dysphonia: Retrospective . Manual . . apd VAI, which suggest that the manual .
10 Roy 2009 Evidence of Vowel Space cohort 111 Circumlaryngeal Acoustic analysis  circumlaryngeal treatment may have desirable
Expansion Following Manual Therapy effects on both the phonatory and articulatory
Circumlaryngeal Therapy systems.
Laryngez.il Manual Therapy: . Relative average perturbation during connected
A Preliminary Study to Acoustic A
. . o Laryngeal manual speech was significantly reduced after LMT. The
11 Mathieson 2009 Examine Its Treatment Effects Longitudinal 10 measurements, .
in the Management of Muscle therapy VTD scale severity and frequency of VID was shown to
. . have reduced after LMT.
Tension Dysphonia
The Treatment of Muscle
TETI:naZZZE};?}E&;OA vocalization with There were significant difference between the
12 Van Lierde 2010 P Longitudinal 10 abdominal breath DSI objective overall vocal quality before and after

Treatment Techniques by
Means of an Objective
Multiparameter Approach

support and MCT

MCT.
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No Author Year Title Type of Study N T;;:;Zl?elt Outcome Measure Conclusions
Efflic;tlz gf}:%ﬁigjireﬁzlon After successful completion of voice therapy,
13 Stepp 2011 Frequency During Voicing Longitudinal 16 Voice therapy RFF REF Yalues .mc.:rea}se.d towarq patterns seent
Offset and Onset in Patients pre.v1ously in individuals with healthy typical
With Vocal Hyperfunction voice.
Effects of Omeprazole Over .
Voice Qualit}ll:) in Muscle Objective and After treatment with orpeprazol, all tl}e .
14 Kandogan 2012 Tension Dysphonia Patients Longitudinal 9 Omeprazole subjective voice para'me.ters showed an 1mpr0veme'nt th voice
with Laryngopharyngeal patameters quality; however, only VHI and shimmer were
Reflux statistically significant.
Therapeutic Effect of Semi-occluded o
Semi-Occluded Vocal Tract postures of the Flexible :cl:?lfezeasrligsséﬁl-%itcel;}éaetithi:tiﬂgs :)ef}st(;lrga\?cfceal
15 Guzman 2012 Exercises in Patients with Longitudinal 11 vocal tract and laryngoscopy and tract can have a thera eutI:i)c offect in patients
Type I Muscle Tension phonation into acoustic analysis. . pe P
Dysphonia resonance tubes with type I Muscle Tension Dysphonia.
Immediate Effectiveness of .
Humming on the Supraglottic . . Supraglottic Humming corrects both the lateral ar‘ld A.P
16 Ogawa 2013 Compression in Subjects with Cross-sectional 23 Humming compression components of supraglottic compression in most
Muscle Tension Dysphonia MTD patients.
Larvneeal and Pharvneeal VLP, A-P laryngeal compression, and
y A%c tivit Durinyng pharyngeal width can be modified by
Semi-occlu d}elz d Vocagl; Tract Semi-occluded Laryngeal semi-occluded vocal tract exercises in subjects
17 Guzman 2013 Postures in Subiects Cross-sectional 20 Vocal Tract endoscopy during  diagnosed with nonorganic hyperfunctional
Diagnosed WI th Postures phonation dysphonia. A low larynx, narrow aryepiglottic
Hyperfunctional Dysphonia opening, and wide pharynx may be reached by
using these types of exercises.
Hiﬁnr;eig;agilaéfoeﬁ;&fe d Acoustic analysis Perturbation parameters of EGG signals and the
18 Ogawa 2014 Electroglottographic Cross-sectional 43 Humming electroglottogra- stan.dfard d.eV1%1t} on of the contact quotient
Parameters in Patients With phy exhibited significant decreases associated with

Muscle Tension Dysphonia

either of humming or um-hum phonation.




Appl. Sci. 2024, 14, 2030

18 of 34

Table 3. Cont.

No. Author Year Title Type of Study N T;;:;Zl?elt Outcome Measure Conclusions
Perceptions of Voice Therapy
From Patients Diagnosed Patient Perception  In this study, patients valued direct voice
. with primary Muscle Tension . . of Voice Therapy  therapy in which they worked on altering vocal
19 Ziegler 2014 Dysphonia and Benign Cross-sectional ® Voice therapy questionnaire, behaviors more than indirect voice therapy that
Mid-Membranous Vocal Fold VHI-10 aimed to educate patients about their voice.
Lesions
Application of SnF to patients with MTD for six
A Randomized Controlled treatment sessions over a 6-week period
20 Watts 2015 Trial of Stretch-and-Flow Randomized 20 Stretch-and-flow VHI, GRBAS, resulted in a significant reduction in vocal
Voice Therapy for Muscle controlled trial voice therapy Acoustic analysis, handicap and improvement in measures of
Tension Dysphonia maximum phonatory performance and
phonatoryphysiology.
Combining Voice Therapy . o
: . . . Voice therapy alone had significantly greater
21 Craig 2015 and Physical Therapy: A Retrospective 153 P.hysm.al therapy VHI median improvement in VHI than those treated
Novel Approach to Treating Cohort with voice therapy with phvsical thera
Muscle Tension Dysphonia Py Py
False Vocal Cord Botulinum . . .
Toxin Injection for Refractory False vocal cord f;;gclgtg;oxl\z,flfg s_ﬁf:gil; tt?e};ifigl;isevgg t}:a ined
22 Pacheco 2015 Muscle Tension Dysphonia: Cross-sectional 7 botulinum toxin VRQOL, GRBAS . y e .
Our Experience with Seven injection ‘.Nl.th c'ontmued voice therapy following
Patients injection.
Most of the patients had no pain after treatment.
Manual Therapy and Exercise Manual therapy, NRS, PSFS, and ﬁnu (;ig‘:liicﬁgt;gsgls (;gizra;flj z(r)lme of them
. to Improve Outcomes in o exercise, and stress ~ VHI. Cervical and p ey . .
23 Tomlinson 2015 . . . Longitudinal 9 . also had a clinically meaningful change in VHI
Patients With Muscle Tension management jaw range of .
Dysphonia: A Case Series education motion scores. All of them demonstrated improvement

in cervical flexion, lateral flexion, and jaw
opening.
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No. Author Year Title Type of Study N Treatment Outcome Measure Conclusions
Measure
Auditory-
Tele.practlce Vgrsus In-Person Tele.zpra.ctlce for perceptl.ial, The results of this study indicate that flow
Delivery of Voice Therapy for . delivering flow acoustic, . -
24 Rangarathnam 2015 . : Prospective cohort 14 ) . phonation exercises can be successfully used for
Primary Muscle Tension phonation aerodynamic, and . . . .
. . . : patients with MTD using telepractice.
Dysphonia exercises quality-of-life
measures
Char{?ﬁ;ﬁﬁfgﬁ;ﬁi fl:/é;lscle Fiberoptic Stroboscopic The mean percentage of frames showing MTP in
25 Ziade 2017 . S Longitudinal 16 injection p patients with MTP significantly decreased 1
Fiberoptic Injection frames L2
laryngoplasty month after the injection.
Laryngoplasty
Videolaryngo-
strobos?opy, After combined functional voice therapy in the
. . . palpation, . S
Combined Functional Voice . study group, great improvement was noticed in
. o . Combined perceptual :
Sielska- Therapy in Singers With . . . . palpation of the vocal tract structures,
26 2017 . . Prospective cohort 40 functional voice speaking and -
Badurek Muscle Tension Dysphonia in L . perceptual voice assessment, phonetograms,
o therapy singing voice C . .
Singing and singing range obtained from acoustic
assessment, . .
: . analysis of glissando.
acoustic analysis,
MPT, and VHI
Perceptual— All parameters assessed using the GRBASI
auditory protocol . .
protocol improved following treatment. The
. GRBASI, measures . rs
Effects of a Voice Therapy of maximum average overall MPT increased. A positive
27 Lemos 2017 Program for Patients with Longitudinal 30 Voice therapy S difference was observed for vocal jitter and
. . phonation times, .
Muscle Tension Dysphonia . shimmer. Speech therapy favored lower
s/z ratio, and ) .
. . phonation effort, lowered vocal strain, and
acoustic voice adequacy of adjustment of laryngeal muscles
analysis quacy J yne '
Vocal Function Exercises for Significant improvement after therapy for
Muscle Tension Dysphonia: vocal function participants was observed by the aid of
28 Jafari 2017 Auditory-Perceptual Longitudinal 15 VHI and GRBAS  auditory—perceptual ratings of voice quality and

Evaluation and
Self-Assessment Rating

exercises (VFEs)

the patient’s self-assessment ratings
measurements.
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No. Author Year Title Type of Study N T;;:;Zl?elt Outcome Measure Conclusions
CircuErffllaclici 0;;;/[,?}?;? in Manual Following MCT, jitter and shimmer showed a
29 Rad 2018 Patients Wi};thuscle Tei}s]ion Cross-sectional 20 circumlaryngeal Acoustic analysis  significant reduction, while HNR improved
Dysphonia therapy significantly versus pretreatment.
Patient-Based Assessment of The findings of this study indicate a statistically
Effectiveness of Voice significant improvement after the voice therapy
30 Khatoonabadi 2018 Therapy in Vocal Mass Longitudinal 33 Voice therapy VHI P FOtOCOl’ ar'ld t.hey recgmmend a Cjombmatlon of
Lesions with Secondary direct and indirect voice therapy in the vocal
Muscle Tension Dvsphonia rehabilitation of patients with secondary MTD
ysp and vocal mass lesions.
Positive Effects of Manual
Cl:;:%s;zrﬁgﬁilo¥ﬁ11€i m Manual CAPE-V. Acoustic Improvements in the acoustic analysis and
31 Dehgan 2019 . . Longitudinal 28 Circumlaryngeal T CAPE-V were persistent over a
Tension Dysphonia (MTD): analysis -
Long Term Treatment Therapy 6-month-duration follow-up.
Outcomes
Acoustic voice
Effects of Voice Therapy on analysis, auditory— . C .
32 Mansuri 2019 Vocal Tract Discomfort in Longitudinal 25 Voice therapy perceptual After voice the1japy, mgmﬁce}nt 1mprove.m'ents
Muscle Tension Dysphonia assessment and were observed in the acoustic characteristics.
VTIDp
Efficacy of conversation Training voice techniques in the context of
training therapy for patients VHI-10, acoustic,  spontaneous conversational speech improves
with benign vocal fold lesions Conversation aerodynamic, and  patient perception of voice handicap and
33 Gillespie 2019 and Muscle Tension Prospective cohort 96 Trainine Thera auditory— acoustic, aerodynamics, and
Dysphonia compared to & Py perceptual auditory—perceptual voice outcomes both
historical matched control outcomes. immediately following treatment and at
patients long-term follow-up.
Intervention Outcomes of Stretch-and-flow VHI, AVQ], the Eeosthoirslz fr?j 1::13; fsriﬁ;f T\ifsocit}rve;zi;tmem
Two Treatments for Muscle Randomized voice therapy and  smoothed cepstral p 1nsp: . L
34 Watts 2019 . . . 21 . : Dysphonia, with no statistically significant
Tension Dysphonia: A Controlled Trial resonant voice peak prominence,

Randomized Controlled Trial.

therapy (RVT)

and CAPE-V.

difference in the outcome measures between the
two treatments.
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No. Author Year Title Type of Study N Treatment Outcome Measure Conclusions
Measure
Do Standard Instrumental
Acoustic, Perceptual, and Significantly improved subjective and
Subjective Voice Outcomes o Combined voice Acoustic analysis, perceptual findings verify positive combined
e Reetz 2019 Indicate Therapy Success in Longitudinal 3 therapy DsSI, VHI, GRBAS  voice therapy effects in patients with functional
Patients With Functional dysphonia.
Dysphonia?
Application of Auditory- High-frequency TENS can be used in the voice
High-Frequency perceptual treatment program of patients with MTD. MTD
. Transcutaneous . : . - .
Transcutaneous Electrical . - assessments, patients with pain complaints reported that their
. . . Randomized electrical nerve . . . -
36 Mansuri 2020 Nerve Stimulation in Muscle Controlled Trial 30 stimulation acoustic voice VTD and pain were decreased following the
Tension Dysphonia Patients (TENS) analysis, VID, and  high-frequency TENS. Notably, these positive
With the Pain Complaint: The musculoskeletal  effects were obtained after a single session of
Immediate Effect pain high-frequency TENS application.
TranSCL.ltaneO.uS EIECtrl(.:al GRBAS, Acoustic ~ TENS is recommended as a complementary
Nerve Stimulation Combined . . . . - .
. . - . o TENS with Voice  analysis, VID, and therapy for patients with MTD, especially when
37 Mansuri 2020 With Voice Therapy in Longitudinal 20 . .
) . Therapy musculoskeletal ~ these patients have more complaints about VITD
Women With Muscle Tension . )
: pain and musculoskeletal pain.
Dysphonia
A Study of Vocal Facilitating Vocal facilitating The greatest improvement 0bta1r}ed on the DSI
. . following VFTs and for the physical aspect of
Techniques Compared to . techniques and .
. Randomized VHI after MCT demonstrated that a voice
38 Aghadoost 2020 Manual Circumlaryngeal - . 16 manual VHI and DSI . . .
- - clinical trial . therapist can use appropriate techniques based
Therapy in Teachers With circumlaryngeal . : .
Muscle Tension Dysphonia therap on the voice complaints and results of voice
y y assessments in MTD.
Injection Laryngoplasty as Larvneeal IL resulted in positive changes in voice-related
Adjunct Treatment Method Injection on doscg’p}ilg during quality of life in MTD patients with and without
39 Novakovic 2020 for Muscle Tension Longitudinal 37 laryngoplasty (IL) phonation, VHI-10, glottal insufficiency. Acoustically, only those

Dysphonia: Preliminary
Findings.

acoustic analysis

with glottal insufficiency demonstrated an
increase in HNR following IL.
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No. Author Year Title Type of Study N Treatment Outcome Measure Conclusions
Measure
Active Ingredients of Voice Voice therapy: Auditory- Implementation of individual techniques that
Therapy for Muscle Tension OPT and SVQ perceptual promote improved voice quality and processes
40 Madill 2021 ! . Longitudinal 68 .. ! outcome measures, . 2o
Voice Disorders: A task variation and . that support learning resulted in improved
. . acoustic outcome . . .
Retrospective Data Audit NP habitual voice quality.
measures
After MLMT, the frequency of supraglottic
Effect of Mathieson Laryngeal Mathieson . activity decreased, and perceptual voice
. . Videostroboscopy, e
Manual Therapy in Patients laryngeal manual erceptual voice parameters significantly changed, but the VTDp
41 Fallah 2021 with Muscle Tension Longitudinal 12 therapy (MLMT) pereep showed no significant difference The MLMT can
. . assessment and . ) .
Dysphonia After a following a VID remarkably improve the supraglottic activity
Therapeutic Course therapeutic course P and perceptual characteristics of the voice in
primary MTD after a therapeutic course.
Effectiveness of Intensive Aft'er' MLMT, the frequency of supraglottlc
Voice Therapy Versus Weekl activity decreased, and perceptual voice
Y Y . Intensive Voice Videostroboscopy, parameters significantly changed, but the VIDp
Therapy for Muscle Tension Randomized . o .
42 Wenke 2021 . e . 20 Therapy Versus perceptual voice ~ showed no significant difference. The MLMT
Dysphonia: A Noninferiority ~ Controlled Trial . .
. . Weekly Therapy  assessment, VIDp  can remarkably improve the supraglottic
Randomized Controlled Trial . .2
. activity and perceptual characteristics of the
With Nested Focus Group Lo .
voice in primary MTD after a therapeutic course.
Specialized Among patients diagnosed with MTD with
Physical Therapy for Muscle mar?ual hvsical cervicalgia, treatment with a specialized PT
43 Tate 2021 Tension Dysphonia with Longitudinal 178 thera P (}I]’T) VHI-10 program was associated with improvement in
Cervicalgia. Py VHI-10 scores regardless of whether they had
program VT
Most individuals with functional dysphonia
Characterization of improved after specialized voice therapy once
44 Tierney 2021 Functional Dysphonia: Pre- Cross-sectional 109 Voice Therapy VHI correctly diagnosed, but correct diagnosis and
and Post-Treatment Findings proper treatment were often significantly
delayed.
Evaluating the Use of VHI-10, Reflux L . . .
: . There was no significant difference in voice
Baclofen as Adjunct . Baclofen and voice ~ Symptom Index, .
45 Sambhu 2022 . Prospective cohort 52 psychometric outcomes between non-baclofen
Treatment for Muscle Tension therapy and other survey
. and baclofen groups.
Dysphonia elements
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Table 3. Cont.

No. Author Year Title Type of Study N Treatment Outcome Measure Conclusions
Measure
Respiratory lung . .
Isolated and Combined volume-based Respiratory Rest}l’ss'from this p rehrTunary study support the
Respiratory Training for training (RLVT) lethysmograph feasibility of RLVT for improving speech
46 Lowell 2022 p y & . Longitudinal 6 & p Y & .p Y breathing behavior, and they suggest that it,
Muscle Tension Dysphonia: and and acoustic . -
o g . alone, can improve objectively measured
Preliminary Findings laryngeal-based analysis . .
.. dysphonia severity.
training
The Effect of Breathing MPT and
Exercises Combined with Breathin Stroboscopy The combination of breathing exercises and
Manual Therapy on Muscle Blinded exercisesg Evaluation Rating  manual therapy significantly improved the
47 Ahmadi 2022 Tension Dysphonia in randomized 60 . . Form. Persian laryngeal function, breathing performance, and
ot . . combined with . S ; . . .\ . .
Traditional Singers: A controlled trial manual thera version of Singing  voice handicap in traditional singers suffering
Blinded Randomized Py Voice Handicap from MTD.
Controlled Trial. Index (SVHIp).
The Effects of Cricothyroid
Visor Maneuver (CVM) . . CVM can be an effective method for promoting
. . S Acoustic analysis o . . .
Therapy on the Voice Cricothyroid visor and auditor significant improvements in acoustic
48 Nasrin 2022 Characteristics of Patients Longitudinal 6 maneuver (CVM) y measurements, auditory—perceptual
. . perceptual .
with Muscular Tension therapy assessment measurements, and self-assessment scales in
Dysphonia: A Case Series patients with MTD.
Study.
Visual ratings of L
The distribution of MTD-1 type changed after
the larynx, . .
Effects of Laryngeal Manual . treatment in many cases, converting from one
. acoustic analyses, .
Therapy on Primary Muscle Larvneeal manual auditorv— type to another. Acoustic as well as glottal
49 Ahmadi N 2022 Tension Dysphonia (MTD-1): Longitudinal 32 yng Y closure measures for several participants
s therapy perceptual . -
Implications for MTD-1 Type. revealed closure insufficiency after treatment,
. assessments of . .
J Voice. . unveiled as hyperfunction, and was unloaded
voice, and the with LMT
PSVH-I ’
[mmediate Effects of Combinin, V((:;iAcIe)]i;l\;la(sj?susaifi
Combining Kinesio Tape with L & SIS, MTD patients treated with KT + VT did not
. . . . . Kinesio Tape (KT) assessments of : . e .
50 Vahid M 2022 Voice Therapy in Patients Cross-sectional 20 . . experience more significant improvements
. . with Voice vocal tract .
with Muscle Tension . compared to those treated with VT alone.
Therapy (VT) discomfort and

Dysphonia

pain
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Table 3. Cont.

No. Author Year Title Type of Study N T;;:;Zl?elt Outcome Measure Conclusions
Visual-perceptual,
A Randomized Controlled paelifelgicg_l
51 Ranearathnam 2023 g;?rll:ééie\i ifce:thr:efltljrllzzlvt Randomized 17 Flow phonation acoustic, Flow phonation exercises can potentially be
& for Primary Muscle Tensi controlled trial voice treatment aerodynamic, and  favorably employed for individuals with MTD1.
yvusce tension voice-related
Dysphonia

quality-of-life
measures

EMG: electromyogram; VSA: vowel space area; VAIL: vowel articulation index; VID: vocal tract discomfort (scale); RFF: relative fundamental frequency; AP: anteroposterior; VLP:
vertical laryngeal position; EGG: electroglottography; VHI-10: reduced version of Voice Handicap Index; SnF: stretch-and-flow; VRQOL: voice-related quality of life; FVC: false vocal
cords; NRS: numeric rating scale; PSFS: Patient-Specific Functional Scale; MPT: maximum phonation time; HNR: harmonics-to-noise ratio; CAPE-V: Consensus Auditory—Perceptual
Evaluation of Voice instrument; VITDp: Persian version of vocal tract discomfort; AVQI: acoustic voice quality index; DSI: Dysphonia Severity Index; OPT: optimal phonation task; SVQ:
sob voice quality; NP: negative practice; PSVH-I: Persian Singing Voice Handicap Index.
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3.3.1. Vocal Education and Voice Therapy

Within the works that evaluate vocal therapy in MTD, we find different techniques:
vocal function exercises, conversation training therapy, stretch and flow voice therapy,
resonant voice therapy, vocal facilitation techniques, optimal phonation task, sob voice
quality, task variation, negative practice, respiratory lung volume and larynx-based training,
semi-occluded vocal tract postures, humming, and combined functional vocal therapy. All
of them compare different pre- and post-treatment measures and observe improvements in
the measured parameters in patients after vocal therapy.

3.3.2. Manual Therapy

With respect to manual therapy, different techniques have also been used, such as
manual circumlaryngeal therapy (MCT), Mathieson laryngeal manual therapy (MLMT),
and the cricothyroid visor maneuver (CVM). With all of them, improvements have been
observed in the measurement parameters used pre- and post-treatment, and Roy [51] and
Dehgan [52] observe these improvements were maintained in the long term follow-up.

There are four studies comparing both therapies. Van Lierde [53] compared vocaliza-
tion with abdominal breath support with MCT and found statistically significant differences
in voice quality—measured by the DSI—before and after treatment with MCT. Craig [2]
compared physical therapy with vocal therapy, measuring VHI pre- and post-treatment,
and concluded that patients treated with vocal therapy had better results in VHI than
those treated with physical therapy. Aghadoost [54] compared vocal facilitating techniques
(VFTs) with MCT and found a greater improvement in voice quality—by measuring the
DSI—after treatment with VFTs and in the physical aspect of the VHI after MCT. Therefore,
they concluded that one or the other technique should be used depending on the patient’s
symptomatology. Ahmadi [55] compared breathing exercises with manual therapy, and
found a significant improvement of laryngeal function, breathing, and VHI in singers
with MTD.

3.3.3. Other Treatments

In cases of secondary MTD, multiple treatments have been described that are aimed at
resolving the cause of the dysphonia, but they do not resolve the hyperfunction itself.

Surgery has been described in MTD secondary to an organic lesion (polyp or vocal
cysts), but Hsiung [56] states that this treatment alone is insufficient, recommending
complementing it with vocal therapy.

Injection laryngoplasty has shown positive changes in both stroboscopic imaging [57],
voice quality in patients with and without glottic insufficiency, and in acoustic parameters
in those with glottic insufficiency (unilateral paralysis or sulcus vocalis) [58].

Other treatments described are topical application of lidocaine [59], transcutaneous
electrical nerve stimulation [60,61], botulinum toxin infiltration [62], intravenous injection
of midazolam [63], EMG biofeedback [64,65], and omeprazole [66] in patients with con-
comitant pharyngolaryngeal reflux. The use of adjuvant baclofen has also been studied,
without finding differences between the group with and without baclofen [67].

4. Discussion
4.1. 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 [20,68]. 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 [63], glottic
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insufficiency [1,58,69], laryngopharyngeal reflux [69,70], structural lesions of the VC [71],
spasmodic dysphonia [72], and hormonal alterations [73,74].

The phonatory hyperfunction characteristic of MTD can contribute to the development
of traumatic lesions such as nodules or polyps on the VC [8]. 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.

4.2. 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 [75]. VHI results show worse scores in patients with this pathology [32,76].

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 [31] 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 [1,32]. 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 [7]. 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 [31].

There have been different proposals of classification systems based on the laryngo-
scopic profiles during phonation. The first system was written by Morrison in 1986 [8].
While this initial classification did differentiate patients with MTD from patients with psy-
chogenic 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 [77]. Belafsky excludes the
presence of “bowing” during phonation because bowing is related to underlying glottic
insufficiency and not to hyperfunction [16,78]. A second scoring system was described by
Van Lawrence in 1987 [79], and a third was described by Koufman in 1991 [80]. In 2020,
Fernandez et al. [32] 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 2). The higher the SgP value, the higher the
degree of AP compression. This classification system uses the endoscopic profiles men-
tioned 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
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latest classification proposed by Fernandez 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.

A

AP3

AP2

APla AP1b

Antero-posterior compression degrees

Subglottic pressure

Figure 2. 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 [80,81]. 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 [82].

In patients with MTD, the higher the SgP value, the higher the degree of AP compres-
sion. APla: 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 sugges-
tive of SD and can be a determining factor when differentiating between SD and MTD in
severe cases [72,83].

There is a parameter that began to be studied in 2010 by Stepp et al. [41], 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
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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 [41,84,85]. 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 lengthy training to properly identify the last cycles
of a vocal transition [86]. 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 with-
out a voice alteration, and, in contrast to GF, SgP is not affected significantly by age or
sex [39,40]. In addition, as already mentioned, its relationship with the degree of anteropos-
terior compression has been demonstrated, so its study is of great value for the diagnosis
of MTD. Espinoza et al. [43] studied the aerodynamic pattern in women with vocal hyper-
function, 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 [33,48].

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 [14].

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 [63].

In parallel with all the diagnostic techniques studied, it is important to make a thor-
ough differential diagnosis and to rule out neurological, psychiatric, and organic alterations
that can explain the dysphonia of a patient.

4.3. Treatment

Treatment approaches can be classified as indirect (vocal education) or direct inter-
ventions. Intervention usually involves a combination of direct and indirect treatment
approaches for successful outcomes and begins by addressing vocal hygiene [87].

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 [1].

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 [87].

Physiological voice therapy programs strive to balance the three subsystems of voice
production (respiration, phonation, and resonance) rather than working directly on isolated



Appl. Sci. 2024, 14, 2030

29 of 34

voice symptoms [88]. 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 [87]. It attempts to have patients produce an
oral voice localized to the anterior alveolar ridge or adjacent facial plates [89], which is
derived from the principles of a semi-occluded vocal tract [90]. Semi-occlusion occurs at
the ends of the resonant cavities, which reduces unnecessary pressure at the vocal fold
level [87]. One of the exercises included in this program is humming, used as a treatment
for MTD with improvements in supraglottic compression and EGG parameters [47,91].

Within the manual laryngeal techniques (first described in 1993) [92], there are also
many different maneuvers described. MCT was developed by Aronson and Roy and
Leeper [93], 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 [92]. The objective of MCT is to
reduce the increased tension and muscular contraction, especially around the hio-laryngeal
musculature [52,54,92,94]. 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 [95]. The cricothyroid visor maneuver (CVM) was proposed by Dehqan et al. [96]
based on the findings of Harris and Lieberman [97], 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 [98].

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 [66].

5. Limitations

The present scoping review only includes studies published in English or Spanish;
there are works published in other languages that have not been included. Only three
databases were searched (Pubmed, Scopus, and Web of science), and only one MESH term
has been included in the search; hence, some work related to MTD may not be present in
the review. The studies covered here are not methodologically the same and neither are the
samples they study.
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6. Conclusions

Today, MTD might be defined as a spectrum of functional disorders that share the
principal characteristic of hyperfunction of laryngeal musculature during phonation. It is
one of the most frequent causes of functional dysphonia, so it may be surprising that it
was not until the 1980s that it began to be studied in greater depth. This may be due to
the development of new diagnostic techniques. For its diagnosis, endoscopic visualization
of the larynx is crucial, but it is important to point out that laringoscopy-based profiles
seen in patients with MTD can also be found in people without symptoms and without
any voice alteration. The diagnosis, therefore, cannot be based exclusively on endoscopic
visualization, but must be combined with the patient’s clinical history, and other types of
pathologies must be ruled out. In recent times, considerable progress has been made in the
knowledge of its pathophysiology, which has made possible the development of objective
measures that help us both for diagnosis and for treatment control. Vocal education and
voice therapy should be part of the treatment and may also be accompanied by other
treatments depending on the specific characteristics of each patient, which evidences that
this entity should be addressed through a multidisciplinary approach with the active
participation of speech therapists, who will be, in most cases, the main actors in the
rehabilitation process.
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