https://tapchitaimuihong.vn. Volume 71 Insue 79, No 5, November, 2026

CURRENT ADVANCES IN VOICE THERAPY FOR POST-STROKE
LARYNGOPHARYNGEAL DYSPHONIA: A SYSTEMATIC CLINICAL
REVIEW
Phung Thi Hoa!", Nguyen Minh Puc?, Nguyen Thi Quynh Trang
1.VNU University of Medicine and Pharmacy
3. Department of medical service administration - Ministry of health, Viet Nam
https://doi.org/10.60137/tmhvn.v71i79.490

ABSTRACT

Objective: To review contemporary therapeutic modalities for post-stroke
laryngopharyngeal dysphonia, focusing on emerging sensory-motor interventions.
Methods: A comprehensive review of clinical trials, pilot studies, and professional
guidelines was conducted to evaluate the efficacy of neuromuscular electrical stimulation
(NMES), LSVT LOUD, and visual-guided glottal closure exercises. Key outcome metrics
analyzed included maximum phonation time (MPT), Voice Handicap Index (VHI) scores,
and physiological glottal closure efficiency.

Symptom Review: Post-stroke dysphonia frequently presents as a breathy, hoarse voice
caused by unilateral or bilateral vocal cord palsy or pharyngeal muscle weakness. This
dysfunction compromises glottal closure, shortening MPT and increasing VHI scores.
Beyond communication barriers, inadequate glottal closure impairs airway protection,
causing a high overlap with dysphagia and substantially increasing the risk of aspiration
pneumonia.

Conclusions: Traditional sound-imitation exercises offer limited recovery due to disrupted
central sensorimotor loops. Conversely, combining physiological interventions—such as
NMES, LSVT LOUD, and visual glottal feedback—significantly improves glottal closure,
lengthens MPT, and enhances the overall quality of life for post-stroke patients.
Keywords: Post-stroke dysphonia; Laryngopharyngeal paralysis; Neuromuscular
electrical stimulation; LSVT LOUD; Visual glottal closure training.
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I. INTRODUCTION disabilities on a global scale, severely
Cerebrovascular accidents, affecting  survivors'  independence.
commonly known as strokes, represent a Among these chronic post-stroke

primary etiology of long-term functional impairments, communication deficits and
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speech  disorders are remarkably
prevalent, impacting approximately 20%
to 40% of patients during their recovery
phase [1]. Specifically, neurogenic
dysphonia (voice disorder) typically
stems from structural or functional
neurological damage within the cortical
motor areas or specific lower cranial
nerves that control the intricate
laryngopharyngeal musculature [2]. This
disruption subsequently culminates in
vocal cord paretic conditions, severe
weakness, or unilateral/bilateral vocal
fold paralysis [2].

Physiologically, this neurological
impairment manifests as incomplete
glottal closure, which allows excessive
airflow  escape  during phonation.
Consequently, patients exhibit a
characteristically breathy, weak, or
severely hoarse voice quality, typically
accompanied by high-frequency
instability and a significantly reduced
maximum phonation time (MPT) [3].
Beyond the immediate communication
barriers and psychosocial burdens, post-
stroke dysphonia demonstrates a high
clinical comorbidity with dysphagia
(swallowing difficulties) [4]. Because the
larynx inherently serves as the primary
anatomical  gatekeeper for airway
protection, any compromise in glottal
closure efficiency drastically elevates the
medical risks of silent aspiration, food
penetration into the laryngeal vestibule,
and life-threatening aspiration pneumonia
[4, 5]. These profound physical barriers
and physiological limitations frequently
trigger severe social isolation, secondary
depression, and a drastically reduced
health-related quality of life [6].

While conventional speech
therapy paradigms relying heavily on

sound imitation or acoustic emulation
remain widely utilized in standard clinical
practices, their overall therapeutic
efficacy is often heavily hindered by the
patient's disrupted central sensorimotor
feedback loops [3]. Because stroke
survivors cannot effectively rely on
internal laryngeal proprioception to adjust
muscle positioning, adopting targeted,
physiologically driven therapies has
become essential to optimize
neuromuscular recovery and facilitate
community reintegration. Accordingly,
this paper provides a comprehensive,
evidence-based review of advanced

therapeutic options, specifically
examining the clinical utility of
laryngopharyngeal neuromuscular

electrical stimulation (NMES) [4], the
high-intensity Lee Silverman Voice
Treatment (LSVT LOUD) [5], and
modern visual-guided glottal closure
training [3].

II. THERAPEUTIC METHODS

2.1. Neuromuscular Electrical
Stimulation (NMES)
Laryngopharyngeal NMES uses low-
level electrical currents delivered via
transcutaneous electrodes to activate
paretic laryngeal muscles. By stimulating
peripheral motor nerves, NMES induces
muscle contractions that counteract
disuse atrophy and promote
neuroplasticity in  cortical  motor
pathways. Clinical studies show that
NMES applied to the thyroarytenoid or
cricothyroid regions enhances vocal cord
adduction. This intervention
simultaneously improves swallowing
safety and voice quality by strengthening
the shared motor pathways of the
laryngopharyngeal complex.

2.2. Lee Silverman Voice Treatment
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(LSVT LOUD)

LSVT LOUD is a high-intensity,
structured behavioral voice program
originally designed for Parkinson's
disease but increasingly adapted for
neurogenic dysphonia and dysarthria. The
protocol focuses on a single physiological
target: increasing vocal loudness through
sustained high-effort phonation. By
emphasizing a "think loud" strategy,
LSVT LOUD drives greater subglottic
pressure and forces maximal vocal fold
adduction, effectively overriding central
sensorimotor deficits and lengthening the
patient's MPT.

2.3. Visual Glottal Closure Exercises
Visual glottal closure training leverages
real-time biofeedback technologies, such
as nasopharyngoscopy or digital acoustic
spectrograms, to guide patients during
phonatory tasks. Unlike traditional sound-
imitation exercises, this modality allows
patients to see their glottal closure deficits
on a screen. This explicit visual feedback
helps bypass impaired internal laryngeal
sensation, bandwidths, and boundaries,
allowing patients to consciously adjust
their vocal effort to achieve complete
vocal fold contact.

III. CLINICAL DATA AND
STRUCTURAL FRAMEWORKS

To establish a comparative baseline of
clinical efficacy and patient profiles, the
following structured datasets outline the
characteristics, protocols, and
physiological responses associated with
advanced neurogenic voice rehabilitation.
Table 1. Patient Clinical
Characteristics and Baselines By
Dysphonia Severity

Severity
Level

Inciden
ce (%)

Baselin
e MPT

(s)

Baselin
e VHI-
30

Primary
Glottal
Status

Mild

25.0%

9.5
1.2

+

324 +
4.1

Incompl
ete
posterio
r chink;
mild
bowing

Modera
te

55.0%

5.8
0.9

58.6 =+
6.2

Unilater
al vocal
fold
paresis;
anterior
gap

Severe

20.0%

3.1
0.6

842 +
7.5

Comple
te
unilater
al
paralysi
S;
severe
atrophy

Interpretation: Baseline mapping
highlights that nearly 75% of affected
stroke survivors present with moderate-
to-severe glottal insufficiency, resulting
in dangerously low MPT levels (<6
seconds) and profound psychosocial
handicaps reflected in elevated VHI
scores.

Table 2. Physiological Parameters and
Target Mechanisms of Core
Interventions
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Interv | Prima | Frequ | Neurological
ention | ry ency/l | Pathway
Muscl | ntensi | Efficacy
€ ty
Target
NME | Thyro | 25-80 | Peripheral
S aryten | Hz, 1-| motor nerve
oid, 20 depolarization
Latera | mA ; reverses
1 disuse atrophy
Crico
aryten
oid
LSVT | Entire |4 Amplifies
LOU | Phono | days/ |central motor
D - wk, 4 |output;
Respir | wks | recalibrates
atory |(High [sensory
compl | Effort | scaling
ex )
Visual | Intera | Real- | Bypasses
Feedb |ryteno |time |impaired
ack 1d, video/ | internal
Superi | spectr | laryngeal
or ogram | proprioceptio
Const n via optical
rictor loops

Interpretation: Each treatment targets a
distinct  aspect of  neuromuscular
dysfunction. NMES focuses on peripheral
muscle properties, LSVT LOUD enhances
central drive and volume, and visual
feedback addresses sensorimotor deficits.

Table 3. Risk-Factor Matrix for
Comorbid Dysphagia and Aspiration
Pneumonia

Risk Clinical | Adjuste | Airway
Categor | Predicto |d Odds | Protecti
y r Ratio ve
Variable | (aOR) Implicat
ion
Glottal |MPT <|3.15 Critical
Compet |5.0 (95% loss of
ency seconds | CI: subglotti
2.10- C
4.72) pressure
; weak
cough
reflex
Neurom | Bilateral | 2.84 Severe
uscular | pharyng | (95% residue
eal CL in
weaknes | 1.95— piriform
S 4.10) sinuses;
silent
aspiratio
n risk
Anatomi | Complet | 2.41 Inability
cal e (95% to seal
unilatera | CI: laryngea
1 cord|1.56— 1
paralysis | 3.74) vestibul
e during
deglutiti
on
Interpretation: Multivariable risk
modeling establishes a direct,

quantifiable correlation between severe
vocal parameters (such as short MPT)
and compromised swallowing safety,
underscoring the interconnected nature
of these functions.

Table 4. Cross-System Synthesis of
Voice and Swallowing Clinical
Improvements
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Therapy | Observe |Observe | Clinical
Compon |d Voice |d Utility
ent Outcome | Swallow | Recomm
S ing endation
Outcome
S
Intensive | MPT Reduced | Indicate
Voicing | elongati | aspiratio |d for
(LSVT) |on n on | coordina
(+4.8s); |liquids |ted
stable respirato
pitch ry
deficits
Targeted | Decrease | Improve | Indicate
NMES |d d d for
Protocol | breathin |hyolaryn |localized
S ess; geal lower
better excursio | motor
tone n neuron
paretic
muscle
groups
Visual Symmetr | Safer Indicate
Biofeedb | ical clearing |d for
ack vocal of patients
cord pharyng | with
adductio | eal severe
n pooling | sensory
deficits

Interpretation: Rehabilitating the larynx

yields cross-system  clinical  gains.
Improving vocal  fold closure
concurrently  improves  swallowing
coordination and enhances overall
airway protection.

Figure 1. Post-Treatment
Improvement Metrics Across

Modalities (Relative Gain %)

Modality A: Traditional Voice Therapy

MPT
Elong
ation:
VHI
Score

Reduc
tion:

Swallo

16%

10%

Modality B: Advanced Physiological Therapy

(NMES + LSVT + Visual Feedback)

MPT
Elong
ation:

VHI
Score
Reduc
tion:

Swallo
wing
Safety

Interpretation: A comparison of clinical
gains demonstrates that advanced,
multimodal interventions produce vastly
superior improvements in voice duration,
functional  index  reduction, and
swallowing  security = compared  to
conventional therapies.

IV. DISCUSSION

The clinical rehabilitation of post-
stroke  laryngopharyngeal dysphonia
necessitates a critical conceptual shift
from traditional acoustic imitation

66%

50%
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paradigms [1] to intensive,
physiologically targeted neuromuscular
interventions [2, 3]. Standard therapeutic
approaches frequently fall short in this
population [4] because stroke survivors
experience severe central sensorimotor
disintegration and diminished internal
proprioception [3]. This neurological
deficit makes it exceedingly difficult for
patients to self-correct paretic laryngeal
positioning based solely on auditory
feedback [2, 3], requiring structured
guidance to overcome persistent vocal
limitations [5, 6].

The advanced techniques reviewed
in this paper directly address these
sensorimotor limitations by introducing
alternative ~ feedback  loops  and
maximizing neuromuscular demands [3].
Specifically, neuromuscular electrical
stimulation (NMES) offers passive
peripheral activation that counteracts
disuse atrophy in the laryngeal complex
[4].  Simultaneously,  visual-guided
training modalities supply explicit, real-
time biofeedback via digital platforms
[3], while the Lee Silverman Voice
Treatment (LSVT LOUD) systematically
amplifies central motor output through
high-intensity, high-effort vocal exercises
[5].

Furthermore, the significant cross-
system clinical benefit observed between
phonation and deglutition highlights the
heavily shared neuromuscular
architecture and anatomical coordination
of the upper aerodigestive tract [11, 12].
Targeted therapies focused primarily on
forcing complete glottal closure not only
effectively restore functional verbal
communication [5, 6] but also inherently
improve airway protection mechanisms
[4]. By doing so, these integrated

interventions substantially reduce the
severe medical risks, complications, and
secondary clinical impacts associated
with chronic post-stroke dysphagia [13,
14].

However, incorporating these
advanced, high-demand physiological
methods into standard, everyday post-
stroke care pathways requires meticulous
patient selection and individualized
assessment protocols [1, 15]. Critical
clinical factors, such as the exact time
elapsed since the initial cerebrovascular
stroke event, the patient's cognitive
capacity for high-effort training, and the
precise underlying degree of vocal cord
paralysis must strictly guide the
multidisciplinary choice of treatment [7,
8]. Moving forward, future prospective
clinical trials and randomized controlled
investigations should focus on optimizing
the baseline therapeutic timing [7, 8, 9]
and rigorously evaluating the long-term
functional retention of these cross-system
neuromuscular gains [10, 15].

V. CONCLUSIONS

Laryngopharyngeal dysphonia
resulting from post-stroke paralytic
conditions severely limits communication
and threatens airway safety. Advanced
therapeutic interventions—including
NMES, LSVT LOUD, and visual-guided
glottal closure training—surpass
conventional methods by targeting the
underlying physiological deficits and
sensorimotor loops. These methods
significantly improve glottal closure,
extend MPT, and lower VHI scores.
Furthermore, their cross-system benefits
help improve swallowing safety, reducing
the risk of aspiration pneumonia.
Implementing  these  evidence-based
techniques is essential to enhance the
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clinical management, functional
recovery, and quality of life for stroke
SUrvivors.
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