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Abstract

Introduction and purpose of the work: Hoarseness is a symptom of a disease characterized
by a hoarse, tense or hoarse voice resulting from disturbance of the vibration of the vocal
folds. It is a common symptom of the disease in patients during medical consultations in
primary health care, and the causes of its occurrence can be varied.

State of knowledge (brief description): Treating hoarseness depends on what causes it. For
this reason, during the diagnosis, various causes that may be the cause of hoarseness should
be taken into account, such as infections, structural changes caused by the use of the voice
organ, psychogenic causes, autoimmune diseases, systemic diseases or neoplastic diseases.
Summary: In-depth diagnosis and an interdisciplinary approach are necessary to identify the
cause of chronic hoarseness and initiate effective treatment.

Keywords: hoarseness, vocal cords, Recurrent Laryngeal Nerve, loss of voice

Introduction

Voice is produced when the vocal folds are set in vibration while adducted through
the passage exhaled air [1]. In the case of disturbances in the air flow or disturbances in the
efficiency of the vibrational and / or conductive functions of the vocal folds, we refer to
dysphonia, also called hoarseness. Hoarseness is a symptom of a disease characterized by a
raspy, strained or breathy voice. The underlying mechanism of this disease is a disturbance of
vocal fold vibrations in the course of damage to the vocal folds, laryngeal muscles or their
innervation [2]. It is a very common problem - hoarseness is a cause of around 1% medical
consultations in primary care [3]. However, throughout life it occurs in as many as 30% of
patients [4]. It can be a symptom of an infection, a temporary state after intubation, a side
effect of drugs, but it can also be a symptom of serious diseases, not only related to the
respiratory system. If it lasts more than 2-4 weeks, it is an alarm symptom - any hoarseness
exceeding this time requires consultation with a laryngologist [5]. In the presence of risk
factors such as a history of smoking, male gender or older age, laryngoscopy is mandatory. It
should be remembered that excluding laryngological causes should not end the diagnosis.
The problem of hoarseness is also a reduction in the quality of life, and in economic terms -
high costs of treatment for the country, comparable to for example COPD [6]. Hoarseness has
many different causes and an interdisciplinary approach is often required to diagnose the
problem and select the appropriate treatment - which helps to improve the quality of life of
the patient.

Respiratory causes of hoarseness

The short-term and reversible causes of hoarseness include upper respiratory tract
infections such as colds, acute pharyngitis, and laryngitis. Viruses are the most common
cause of infection. The infection may include the throat and the larynx, which can lead to
hoarseness or loss of voice. A hoarse voice or loss of voice (aphonia) is the main symptom in
chronic laryngitis, laryngitis, laryngitis or partial obstruction of the larynx.
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In differentiating the cause of hoarseness, we must also take into account chronic
treatment with inhaled corticosteroids, e.g. in the course of asthma, neoplasms located in the
laryngeal area, and structural changes or "voice work™ in people appearing in public, i.e.
artists, politicians, people who often and effectively use their voice .

The psychogenic aspect can also be included in the reversible causes of hoarseness
and silence. After excluding physical causes in laryngoscopic examination, it is worth
considering psychogenic noises [7].

The prevalence of psychogenic hoarseness is estimated at about 2% of cases. It is
more common in women aged 20-40. Common symptoms include sudden hoarseness (hours
or days), starting in stressful situations, leading to silence. Characteristic of this type of
hoarseness is limited vocal function in the communicative context, but still possible coughing
or grunting. Laryngoscopy does not reveal inflammation, this type of hoarseness is associated
with limited adduction of the vocal cords, and the most effective is behavioral psychotherapy
to reduce severe mental stress [8].

Hoarseness as a manifestation of respiratory diseases may accompany unilateral
paralysis of the vocal cords, which is the cause of a prolonged, low-pitched and ineffective
cough. Laryngeal paralysis occurs when the nerves that supply the larynx are damaged. Most
often it is iatrogenic damage to the left motor nerve following surgical removal of the thyroid
gland. Symptoms of nerve palsy are also seen in thyroid cancer. Laryngeal paralysis always
leads to hoarseness, regardless of the cause of the nerve damage [7].

Hoarseness may also be caused by recurrent respiratory papillomatosis caused by
human papillomavirus types 6 and 11. It is the most common cancer of the larynx in children
and the second most common cause of hoarseness in young patients. The vocal fold is usually
the first and predominant site of papilloma lesions and hoarseness is the main symptom of
infection. The disease may cause nodules on the vocal folds, the course of the disease is
varied and variable, and spontaneous remission may also occur. The vocal fold is usually the
first and predominant site of papilloma lesions, and hoarseness is the main symptom of
infection. The disease can cause nodules to form on the vocal folds and, as a result, change
the timbre of the voice and hoarseness. The course of the disease is varied and variable, and
spontaneous remission may also occur. [9].

Lipid proteinosis, also known as Urbach-Wiethe disease, is a very rare autosomal
recessive disease. One of the first common symptoms is a hoarse voice, manifesting many
years before the onset of other clinical symptoms. So far, only a few hundred cases of this
disease have been described in the literature, while hoarseness is very characteristic of this
individual. The voice change is related to the accumulation of vitreous material in the skin
and mucous membranes of various organs [10].

Cardiovascular causes of hoarseness (Ortner’s syndrome)

Ortner's syndrome is paralysis of the recurrent laryngeal nerve as a result of
mechanical damage to the nerve by cardiovascular structures. Injury to the reccurent
laryngeal nerve causes paralysis of the vocal fold, which is manifested by hoarseness [11].
Currently, vocal fold paralysis due to cardiovascular diseases is rare because therapeutic
interventions are initiated at an early stage [12].
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Ortner's syndrome was first described in 1897 by Norbert Ortner, who described a case of
paralysis of the left vocal cord as a result of mitral stenosis. From 1897, the definition of
Ortner's syndrome was extended to include other cardiovascular causes: right subclavian
artery aneurysm, aortic disorders, left atrial enlargement and pulmonary hypertension
[13,14,15,16].

About 8% of Ortner's syndrome cases are caused by left atrial enlargement. Left atrial
enlargement may be due to valvular disease or cardiomegaly. Diseases that dilate the left
atrium may also contribute to the development of pulmonary hypertension, which further
enhances the effect of the mass on the nerve [17].

Aortic disorders account for more than half of the cases of Ortner's syndrome. Aortic
dissection is a life-threatening condition that accounts for approximately 6.6% of the primary
disorders leading to Ortner's syndrome [17]. Immediate treatment has a positive effect on
hoarseness and prognosis [8]. As a result of aortic dissection, the diameter of the aorta
increases, which can potentially compress the left recurrent laryngeal nerve and cause
hoarseness [19]. Another rare aortic cause of hoarseness is an infectious aortic aneurysm,
where Ortner's syndrome results from compression of the left laryngeal nerve [17]. The most
common etiological factors are Staphylococcus spp. And Salmonella spp. [20].

Another cause of hoarseness of cardiovascular origin is pulmonary hypertension. As a
result of pulmonary hypertension, the pulmonary artery widens, which may compress the left
recurrent laryngeal nerve [15].

Systemic causes of hoarseness

In terms of the causes of hoarseness, systemic diseases such as rheumatoid arthritis,
lupus and gout should be considered. One of the rare diseases that is manifested by
hoarseness is also recurrent cartilage inflammation. It leads to the involvement and
degeneration of bronchial bronchial cartilage, which can cause a hoarse voice, cough or
stridor. The disease can also involve the larynx or trachea, which is one of the causes of
dysphonia [21].

In rheumatoid arthritis, ring-tincture arthritis can occur, causing pain and hoarseness.
Currently, it is a rare symptom of RA, but only a few decades ago it was quite common.
Untreated cricoid arthritis can cause stiffness in the joint and chronic hoarseness. [22]

In autoimmune diseases and arthritis, "bamboo joint-like nodules" can also be seen on
the vocal folds. In a 51-year-old patient, they caused a two-year hoarseness, systemic
prednisolone and surgical resection were used in the treatment. Further diagnostics revealed
lupus laryngitis, the treatment allowed for the complete elimination of nodules and
hoarseness [23].

Hoarseness can also be the laryngeal symptom of gout. Symptoms may suggest
laryngeal cancer as they manifest themselves as hoarseness, coughing and occasional
coughing up of blood. Symptoms also include pain and dysphagia. In direct laryngoscopy
studies, ring-tincture fixation can be demonstrated. Systemic treatment of gout is effective in
the extra-laryngeal area, but has little effect in the treatment of hoarseness with laryngeal
involvement in the course of the disease. Effective treatment of laryngeal nodules can be
endoscopic resection, which in most cases shows no recurrence [24].
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Tumors

The causes of hoarseness also include some neoplastic diseases such as benign vocal
fold lesions, laryngeal cancer and recurrent papillomatosis. The most common changes in the
area of the vocal folds are polyps, nodules and Reinke's edema. The etiological factor that
determines the formation of polyps is overuse of the voice or its inappropriate use. Other
causes include smoking, gastroesophageal reflux, and the aspiration of aggressive chemicals.
The vocal fold polyps are benign lesions, most often one-sided. Due to their shape, two types
can be distinguished: pedunculate or sessile. The main method of treating vocal fold polyps is
their surgical resection [25,8].

Reinke's edema is a benign disease of the larynx which is caused by smoking and
gastroesophageal reflux disease. As a result of chronic irritation, the permeability of the
capillaries increases, which in turn leads to swelling and degeneration of the vocal cords. It
occurs mainly in women aged 40-60 years. The treatment of Reinke's edema is its
phonosurgical removal [8,26].

Hoarseness is also one of the most common symptoms of laryngeal cancer. About
two-thirds of laryngeal cancers are found in the area of the vocal cords. Laryngeal cancer is
one of the most common cancers of the respiratory system. It is more common in men. The
most common type is squamous cell carcinoma (90%). The main etiological factors are
alcohol consumption and smoking. Other factors that increase the risk of developing
squamous cell carcinoma of the larynx (SCC) include asbestos, polycyclic aromatic
hydrocarbons, and excessive consumption of red meat. The predictors of an unfavorable
prognosis are primary tumor volume, lymph node involvement, grade and depth of invasion
and advanced age. Although hoarseness can develop early in patients with laryngeal cancer,
the vast majority of patients (over 75%) are diagnosed in advanced stages - Il or IV. In
recent years, significant advances have been made in the treatment of laryngeal cancer. Apart
from surgical treatment, which is an integral part of the treatment, we also have radiotherapy
and systemic therapy [8,27,28].

Another cause of hoarseness may be recurrent respiratory papillomatosis (RRP). It is
a rare, benign tumor of the larynx that occurs in adults and children. The etiological factor is
a local HPV infection, which leads to the occurrence of papillary changes in the airways,
which leads to impaired airway patency and phonation impairment. In the etiology of RRP,
HPV 6 and 11 subtypes are the most important, but all high-risk subtypes (16, 18, 31, 33, 39)
have been identified. We can distinguish between RRP with adult onset (AORRP) and RRP
with adolescent onset (JORRP), which is usually the more aggressive form with a higher
relapse rate.

AORRP is believed to be related to sexual transmission and JORRP to vertical HPV
transmission during labor. The risk of neoplastic transformation in RRP is low (1-2%) and
the squamous cell carcinomas arising from it are usually well differentiated. Available
methods of RRP treatment are surgical removal of the lesion, photodynamic therapy,
photoangiolytic laser. Adjuvant methods include the use of interferon, antiviral drugs
(acyclovir, ribavirin), retinoids. Additionally, there are more and more reports on the use of
the HPV vaccine in treatment as an adjunct to surgical treatment [29,30].
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Laryngopharyngeal reflux

Hoarseness is also a common symptom of laryngopharyngeal reflux (LPR). Other
symptoms reported by patients include coughing, a sensation of a lump in the throat, and non-
specific swallowing problems. The essence of LPR is the backflow of gastroduodenal content
to the pharynx and larynx. As a result of reflux, the mucosa of the throat and larynx are
irritated, leading to chronic laryngitis. LPR is therefore an inflammatory disease associated
with changes in the vocal folds and subsequent voice disorder. Reflux is also responsible for
triggering laryngospasm and dysfunction of the vocal cords. Laryngoscopic examination of a
patient suffering from reflux shows swelling of the vocal cords, erythema of the mucous
membranes or their hypertrophy. Trial treatment with proton pump inhibitors is used in the
diagnosis of LPR [8,31].

Hoarseness in hypothyroidism

Hypothyroidism is a condition that affects 1% to 6% of people up to the age of 60.
Women fall ill with this disease about 6 times more often than men [32].

There are many causes of hypothyroidism, but the most common are autoimmune
thyroiditis (Hashimoto's disease), thyroid failure as a result of radioactive iodine (131l)
therapy, and surgical treatment of hyperthyroidism, which accounts for over 90% of cases
[33]. The exceptions are endemic areas of iodine deficiency [34].

Depending on the duration and severity of an underactive thyroid, the clinical picture
may vary from patient to patient. In patients with many years of this disease, symptoms such
as weight gain, intolerance to low temperatures, fatigue, drowsiness and dry skin may occur.
The first clue that may lead to the diagnosis of thyroid insufficiency is persistent hoarseness,
which is not related to an upper respiratory tract infection [34].

The hoarse voice is the result of long-term hypothyroidism, which leads to the
infiltration of the soft tissues of the larynx (mainly in the submucosa of the vocal cords) with
mucopolysaccharides, hyaluronic acid and chondroitin sulphate [32]. Additional symptoms
that may accompany hoarseness are dyspnoea, odynophonia, globus hystericus, dysphagia.
ENT examination shows thickening and swelling of the vocal cords and the tongue [34]. A
very similar mechanism causes the infiltration of the skin of the hands, feet and eyelids,
which leads to the formation of the so-called myxedema [32].

As a rule, supplementation with L-thyroxine in an individually selected dose
successfully removes all ailments of patients, including thickened and swollen vocal cords
which are the cause of a hoarse voice.

Myasthenia gravis and hoarseness

Myasthenia gravis is an autoimmune disease in which there is a disturbance in
conduction in the neuromuscular junction. Most often (in 80% of cases) it is associated with
the presence of antibodies to the acetylcholine receptor (AChR) - seropositive myasthenia
gravis. In the case of the presence of anti-MuSK antibodies or antibodies against the LRP4
proteins, we are dealing with the so-called seronegative myasthenia gravis [7].

The main symptom of myasthenia gravis is weakness of the striated muscles with
tiredness: initially the movements are strong, but they become weaker as the muscles
continue to work. These ailments disappear after rest[7].
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A hoarse voice is rarely the only manifestation of myasthenia gravis, and in cases
where hoarseness is the only symptom, it is difficult to distinguish myasthenia from other,
more common causes of laryngeal diseases, such as upper respiratory tract infections, glottic
cancers, vocal cord nodules or recurrent laryngeal paralysis [35]. Some authors believe that
isolated hoarseness is more often a symptom of myasthenia gravis than previously thought
[36].

Fibrolaryngoscopy is a valuable test that often shows impaired mobility of the vocal
folds, both bilateral and unilateral, and glottal insufficiency, with no organic changes [36]. In
order to confirm myasthenia gravis, an EMG of the larynx as well as a test with Tonsilon
should be performed and the diagnosis should be extended by the use of serological tests
(assessment of AChR antibodies, anti-MuSK), and computed tomography examinations of
the chest in order to exclude thymoma. It is also important to screen for other autoimmune
diseases, mainly thyroid diseases [7].

Diabetic neuropathy and hoarseness

Diabetes mellitus is a group of metabolic diseases resulting from impairment of
insulin secretion or the action of insulin on tissues and is characterized by an increase in
glucose concentration. This reduces the transport of glucose in the muscles as well as
increases the production of glucose in the liver and increases the breakdown of fat. Diabetes
is estimated to be a disease that affects 415 million people (as of 2015). This represents 10%
of the world's adult population [32]. According to data from the World Health Organization
(WHO), in 2019 diabetes was the ninth most common cause of death, and it was estimated to
be directly responsible for 1.5 million deaths [37]. By 2040, the number of diabetics is
expected to rise to 642 million [32]. Type 2 diabetes is the most common form of diabetes
and accounts for approximately 95% of all cases worldwide [37].

The symptoms of diabetes mellitus are non-specific and vary. It is related to the
different pathomechanism in individual types and the dynamics of the course of the disease.
The most common symptoms occurring in the course of this disease include: increased thirst,
dry mouth, polyuria, nocturia, fatigue, weight change (usually weight loss), blurred vision,
genital candidiasis, nausea, headaches, hyperphagia, mood changes, difficulty concentrating
[32].

The larynx, as an organ whose proper function depends on the anatomical structure,
the interaction of the neuromuscular system and the respiratory system, is also subject to
changes caused by hyperglycemia. Therefore, in diabetic patients, phonatory changes can be
expected, which include a change in timbre, pitch and volume of the voice with
accompanying effort [38] and a hoarse voice.

Based on the research conducted by prof. Abdul-Latif Hamdan it has been shown that
patients with moderate and poor glycemic control are more likely to develop hoarseness [38].
Several factors are attributed to the influence of a hoarse voice. One of them is the effect of
increased glucose levels on the respiratory system, resulting in microangiopathy of the
pulmonary capillaries and alveoli, inflammation and autonomic neuropathy. A properly
functioning respiratory system, which makes the vocal folds vibrate, is responsible for
regulating the height and volume of sounds made by humans.
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Cross-sectional studies have shown that diabetic patients have reduced vital capacity, lower
exhalation volume in one second (FEV1) and lower lung diffusivity capacity compared to
healthy subjects. This reduction in lung capacity is inversely related to glycemic control,
disease duration and disease severity [38].

Another possible explanation for phonation symptoms in diabetic patients is muscle
weakness. Studies have shown that patients with high glycemia may have reduced muscle
mass and thus reduced muscle strength [38]. One of the reasons for the decrease in muscle
mass is diabetic polyneuropathy, which, according to a study by Van Acker, occurs in 43% of
diabetic patients and depends on age, duration of the disease, coexisting nephropathy and
obesity [39]. The muscles of the larynx are skeletal muscles that undergo the same metabolic
processes associated with hyperglycemia. Therefore, the muscle mass of the larynx may
decrease, which results in deterioration of the mechanics of phonation and thus the
occurrence of hoarseness [38].

Summary

When differentiating the possible causes of hoarseness, it is necessary to consider past
infections as well as chronic use of drugs, e.g. corticosteroids in the course of asthma,
structural changes in people working with their voice, paralysis of the vocal cords,
psychogenic causes, systemic origin of hoarseness or the occurrence of a symptom in the
course of other diseases, e.g. cancer.

In Ortner's syndrome, the recurrent laryngeal nerve is paralyzed as a result of
mechanical damage to the nerve by cardiovascular structures. About 8% of Ortner's
syndrome cases are caused by left atrial enlargement, but it can also occur as a result of aortic
dissection or in the course of an infectious aneurysm. Immediate treatment improves
hoarseness and prognosis.

Remember that hoarseness may be a symptom of systemic diseases such as
rheumatoid arthritis, lupus and gout. In autoimmune diseases, nodular changes may also be
present on the vocal cords, causing hoarseness. Systemic use of prednisolone and surgical
resection are effective treatments.

Reinke's edema is a benign disease of the larynx which is caused by smoking and
gastroesophageal reflux disease. Smoking and other irritants such as alcohol and asbestos are
risk factors for laryngeal cancer, which may include hoarseness. The prognosis depends on
the volume of the primary tumor, lymph node involvement, the degree and depth of
infiltration, and the advanced age. Currently, in the case of laryngeal cancer, surgical
treatment, radiotherapy and systemic therapy are used. Also, laryngopharyngeal reflux may
manifest itself as hoarseness as a result of chronic irritation with the gastric contents flowing
back into the pharynx and larynx. Attempts are being made to treat with proton pump
inhibitors.

Hoarseness can also be a symptom of thyroid diseases such as hypothyroidism or
myasthenia gravis. In hypothyroidism, hoarseness is the result of a long-term disease leading
to infiltration of soft tissues, and L-thyroxine supplementation in an individually selected
dose is usually effective in its treatment.
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Also in diabetic patients, due to hyperglycemia, phonatory changes can be expected,
which include changes in timbre, pitch and loudness of the voice with concomitant effort, and
a hoarse voice. This may be the result of, inter alia, changes in the course of inflammation
and increased glucose levels in the course of the disease.

Properly collected interview with the patient and thorough physical examination can
bring the doctor closer to the correct diagnosis of hoarseness and is necessary for the proper
treatment of the disease in order to improve the quality of life of patients. For this reason, the
diagnosis of chronic hoarseness should be in-depth and requires an interdisciplinary approach
from doctors.
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