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Abstract

Unilateral vocal fold paresis/paralysis (UVFP) is a complex disorder of the laryngeal vocal apparatus, most commonly
associated with damage to the vagus nerve and its branches. In recent years, the incidence of this pathology has increased,
particularly following surgical interventions involving the neck and thoracic regions. Despite extensive anatomical
knowledge, iatrogenic injury to the recurrent laryngeal nerve remains a significant clinical problem.
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Introduction

This study presents the clinical outcomes of 50 patients
with UVFP examined and treated between 2022 and 2024.
Patients were stratified into three groups according to the
position of the affected vocal fold: paramedial (18%),
intermediate (78%), and lateral (4%). Clinical assessment
included videolaryngoscopy, acoustic voice analysis
(maximum phonation time, fundamental frequency, jitter,
shimmer), and imaging methods such as MRI and CT.

The results demonstrated that the severity of dysphonia
correlates with the position of the paralyzed vocal fold.
Patients with paramedial positioning showed relatively
preserved phonatory function, whereas intermediate and
lateral positions were associated with severe (grade II)
dysphonia and significantly reduced maximum phonation
time. Acoustic analysis revealed increased jitter and
shimmer values, indicating impaired vibratory function
and voice instability.

Based on clinical and functional findings, treatment
strategies were individualized. Conservative management
was effective in patients with paramedial vocal fold
position. Injection medialization was preferred in
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intermediate cases, while thyroplasty was recommended
for patients with lateral vocal fold paralysis.

The study highlights the importance of patient
stratification in optimizing treatment selection and
improving functional voice outcomes in UVFP.

Paresis/paralysis of the vocal cords is a complex symptom
of disorder, called pathology of the vocal apparatus of the
larynx. Usually, such a condition leads to a pathological
process, which affects the n. vagus. In recent years, there
has been an increase in the number of patients with this
pathology.

Despite the complete description of the anatomy of the
larynx in the literature, the percentage of various types of
injuries of the nerves innervating the larynx during
surgical operations remains. The problem of reducing
complications of intraoperative injuries of the laryngeal
nerves poses the task of researchers to study the anatomy
of the larynx, in particular the topographic anatomy of the
vagus nerve and its branches in more depth and detail.

As a result of our research, there are different methods of
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treating patients with this pathology, and in order to clarify
which method to use for a particular patient, we propose
dividing patients into different groups based on the results
of a clinical and functional examination.

This article discusses the effects of unilateral vocal cord
paresis/paralysis (UVFP) from 2022 to 2024. 50 patients
who underwent examination and treatment according to
are described and patients are divided into 3 groups to plan
treatment tactics.

Patients in the study group were matched for key
descriptive criteria (sex, age, comorbidities, surgical
history). Therefore, the results of this small sample of
patients presented below may reflect the population-level
problem. None of the included subjects smoked, and none

of the patients with UVFP had any congenital
malformations. Patients were included regardless of the
presence of allergies, gastroesophageal reflux disease
(GERD), or asthma.

Patients are classified according to the location of the
affected vocal cords. Divided into 3 groups:

1. Paramedial — 9 patients ( 18 %)
2. Intermediate — 39 patients ( 78 %)

3. Lateral - 2 patients (4%)

Figure 1

3. Vocal fold paresis: a- medial position; b- paramedial
position; c-intermediate position; d-lateral position.

On admission, the general condition of patients in group 1
was relatively satisfactory, with symptoms ranging from
mild periodic hoarseness to aphonia, stridor during sleep,
and grade 1 respiratory failure. At the same time, 9 (100%)
patients had only hoarseness, 2 (22%) patients had stridor
during sleep, and 1 (11%) had severe respiratory failure. In
general, this group was characterized by the same features
as the planned preparation for medical procedures.

The general condition of patients in group 2 on admission
varied from satisfactory to severe, all patients had severe

hoarseness, shortness of breath during phonation, and mild
neurotic symptoms. At the same time, 39 (100%) patients
had only hoarseness, 8 (20.5%) patients had mild neurotic
symptoms, and 30 (76.9%) patients had shortness of breath
during speech.

The condition of patients in group 3 is moderate to severe,
hoarseness is more pronounced, all patients have
hoarseness. At the same time, 1 (50.0%) patient has only
hoarseness, 1 (50.0%) patient has regurgitation when
drinking liquids, cough symptoms. All patients have
aphonia and shortness of breath. This group of patients
underwent a full examination

Patients underwent videolaryngoscopy before undergoing
Dr. VVox voice therapy or surgical procedures

No.
larynx

Anatomical structures and mucosal changes of the

Number of
observations

number %
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1 Swelling and hyperemia of the scapular cartilage 38 76

2 Vocal cord Right 4 8

paresis/paralysis Ioft 16 0
Total: 50 100.0

Before treatment, during endoscopic examination of the
larynx, it was found that one of the vocal cords in the
larynx was limited in movement, 38 (76%) patients had
discoloration of the laryngeal mucosa, edema and
hyperemia of the mucous membrane of the sphenoid
sinuses; among patients, paresis/paralysis left cord was
more common in the (46 patients — 92%) than in the right
(46 patients — 92%)

The patients were diagnosed using several clinical
examination methods: indirect optical videolaryngoscopy
(70°, 90°, fibrolaryngoscopy), MRI of the brain, soft tissue
CT of the neck and chest. Difficulties were presented by
young children, who, in the absence of respiratory failure,
had to undergo several examinations in the dynamics of
monitoring the course of the disease.

Clinical study results of patients with unilateral vocal
cord paresis/paralysis of the vocal cords in the medial
and paramedial positions.

Patients underwent endoscopic examination of the larynx
using indirect laryngoscopy using a 701 27 mm rigid
laryngoscope. Indirect laryngoscopy was performed on an
empty stomach, under local application anesthesia with
spraying of a 10% solution of lidocaine into the
oropharynx. After the onset of anesthesia, the distal end of
the endoscope was inserted along the axis of the root of the
tongue, and the distal end was used to examine the larynx,
the condition of the piriform sinuses, the condition of the
epiglottis; the color of the laryngeal mucosa, the presence
or absence of edema, the mobility or limitation of the vocal
cords, the position of the glottis during inhalation and
phonation were checked.

According to the results of the study, in patients with
unilateral vocal cord paresis/paralysis of the vocal cords,
the study group included 9 patients, which accounted for
18% of all patients with laryngeal paralysis. The patients

were aged between 16 and 70 years, and the patients
belonged to the able-bodied group.

The degree of dysphonia in all patients was determined by
the maximum phonation time (MPT). That is, each patient
was asked to say the vowel “A” continuously at the
maximum rate of pronunciation in one breath. The
maximum phonation time was more than 10 seconds.

Patients performed the MPT task while sitting upright.
They repeated the maximum phonation time of /a/ three
times with a one-minute rest period between each trial.
Patients were instructed to hold the /a/ vowel as long as
possible in a normal speaking voice after maximal
inspiration. They were also instructed to pronounce the
vowel /a/ and say it until they could no longer hold it, even
if their voices were strained and strained. The researcher
showed the patients how to perform the task with a
shortened model of the MPT. He demonstrated the task by
holding the vowel /a/ with his own voice for a few seconds.
He then showed how long to continue saying the /a/ by
imitating the end of the MPT. Patients were given
additional training, if necessary, until each could complete
the task as instructed. No instrument was used to record
the patients' vocal pitch; however, the patients were
instructed to perform the task with normal speaking
voices. Additionally, additional feedback was provided for
patients to continue at a higher or lower pitch, if necessary.

According to the results of the examination of the patients,
the degree of dysphonia was divided into 3 groups in
seconds: patients with a maximum phonation time of 1 to
3 seconds were considered to have severe dysphonia, i.e.,
grade 3 dysphonia. Patients with a maximum phonation
time of 4 to 6 seconds were considered to have moderate
dysphonia, i.e., grade 2 dysphonia, and patients with a
maximum phonation time of 7 to 9 seconds were
considered to have grade 1 dysphonia, i.e., mild
dysphonia. The results of the examination of the patients
are shown in Table 1.

Table 1

Degrees of dysphonia in patients

(iz%rﬁgn?; Number of patients (n) %
0 -
1 -
2 2 22.2
3 7 77.8
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As shown in Table 1, when the vocal cords with limited
mobility occupy a paramedial position, the majority of
patients have third-degree dysphonia. In about a quarter of
patients, moderate, or second-degree dysphonia, is
observed. This means that even the limitation of the vocal
cords with limited mobility, occupying a paramedial
position, reduces the quality of life of patients and
significantly complicates their social life in society.

After the patients were classified into groups according to
the condition of their vocal cords, an acoustic analysis of
their voice was performed. In all patients, the main voice
parameters, including maximum phonation time,

fundamental tone frequency, Jitter, which indicates the
change in voice frequencies relative to the fundamental
tone, and Shimmer, which indicates the change in
amplitudes, were measured using the PRAAT computer
program.

Before the analysis began, the patients were explained the
content of the analysis and how it was performed. Each
patient was placed in front of a microphone connected to a
computer and was instructed to stand 30 cm from the
microphone. Patients were instructed to count from 1 to 10
and say the vowel /A/ to determine the maximum
phonation time when the recording began. The results of
the analysis are presented in Table 2.

The sound acoustic analysis

Maximum phonation time 4,74+2.3
FO 224.4+19.36
Jitter 6.1 +3.1
Shimmer 12.74+6.24

As can be seen from the table above, in patients with
unilateral vocal cord paralysis and paramedial vocal cords,
the maximum phonation time varies from 3.4 seconds to
7.0 seconds. Due to the change in the biomechanical
parameters of the larynx due to vocal cord damage,
changes are also observed in the fundamental tone.

Although there were no significant changes in the
fundamental tone frequencies, i.e., no significant increases
in the jitter index, significant changes were observed in the
fundamental tone amplitude.

The shimmer index in this group of patients averages 12
percent, which is 2.5 times higher than normal, and
indicates that the loudness of the voice is mainly due to the

observed asymmetry in the amplitude of the patients'
voices.

Clinical study results of patients with unilateral vocal
cord paresis/intermediate vocal cord paralysis.

In 4 patients in this group, unilateral vocal cord paresis and
paralysis were observed, but the patient's history does not
indicate the onset of the disease. Hoarseness began after a
seasonal viral illness.

The maximum phonation time in patients in this group is
shown in Table 2.

2.Table
Degrees of dysphonia in patients
(i/igprr(]egn?; Number of patients (n) %
0 -
1 -
2 -
3 39 100.0

As shown in Table 2, all patients had grade 3 dysphonia.

The patients' voice acoustic analysis is presented in Table 3.

Table 3. Sound acoustic analysis

Maximum phonation time 1.9+13

FO 236.632+ 25 .36
Jitter 7.18+3.3
Shimmer 20.086%+ 4 . 24
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As can be seen from the table above, the maximum
phonation time in patients with unilateral vocal cord
movement limitation and vocal cords in an intermediate
position varies in the range of 0.6 seconds to 3.2 seconds.

Clinical study results of patients with unilateral vocal
cord paresis/paralytic vocal cords in lateral position.

According to the results of the study, in patients with
unilateral vocal cord paresis/paralysis of the laryngeal
paralysis, 2 patients were included in the study group,
which accounted for 4% of all patients with laryngeal
paralysis. The patients were aged between 16 and 70 years,
and the patients belonged to the able-bodied group.

The results of the examination of the patients are shown in
Table 4.

Table 4
Degrees of dysphonia in patients
(Ijjyesgprr?c?n?; Number of patients (n) %
0 -
1 -
2 -
3 2 100.0

As shown in Table 4, patients experience third-degree dysphonia when the vocal cords, with limited mobility, assume a

lateral position.

The results of the sound acoustic analysis are presented in Table 5.

Table 5. Sound acoustic analysis

Maximum phonation time 0.9+0.7

FO 236.632+ 25 .36
Jitter 79+2.1
Shimmer 22 .086%+2 .24

As can be seen from the table above, the maximum
phonation time in patients with unilateral vocal cord
movement limitation and vocal cords in an intermediate
position varies in the range of 0.6 seconds to 1.3 seconds.

Discussion. For the effective treatment of patients with
unilateral vocal cord paralysis, dividing them into
appropriate groups plays a decisive role in choosing
conservative or surgical methods for patients. In the first
group of patients, conservative treatment in most cases
improves the patient's condition without surgical methods.
In the second group of patients, injection medialization is
used as a surgical method. And in the third group of
patients, thyroplasty is recommended.
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