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INTRODUCTION

Voice is an integral part of human attribute known as speech. It’s a

powerful tool which can reveal a persons physical state. Markel and his

colleagues have shown that the pitch, loudness and tempo of the voice can be

used to reflect the personality of the individual. A person with voice problem

may present with hoarseness, voice fatigue, breathy voice, reduced phonational

range, pitch breaks etc. characterized by altered pitch, loudness, vocal effort

and quality which reduces voice related quality of life or impairs

communication. Hoarseness is just a symptom, but Dysphonia is a diagnosis1.

Hoarseness is a coarse, scratchy sound most often associated with the

abnormalities of the vibratory margins of the vocal cords2. Hoarseness of voice

describes the voice quality that is noticeably aberrant in its lack of clarity and

discordance. Hoarseness may be associated with other symptoms like

breathiness, tension and strain of voice.

Teachers and older adult were the common group of people where

hoarseness is more prevalent. But both genders and all age groups can be

affected. It is caused by benign or malignant condition. It is a most common

presenting symptom for more serious conditions which warrants immediate

diagnosis and management3. Benign conditions are more common than

malignant4.

In 1930 Jackson and Jackson felt that hoarseness is the most common

and important symptom of laryngeal disease. When it is absent, it indicates that
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the cords and the motor mechanism were free from the disease5. Laryngitis,

vocal fold hemorrhage, mucosal disruption, mass lesions and carcinoma are the

conditions were hoarseness of voice is found be the main symptoms2. If the

hoarseness of the voice persists for more than two weeks, then it should be

investigated properly to find the cause6.

The etiology of hoarseness is very diverse and it varies greatly.

Hoarseness can be divided into acute and chronic onset7.

The acute onset of hoarseness may be secondary to viral infection, voice

abuse or trauma to the larynx and thyroid surgery8.

Chronic onset may be due to vocal polyps, vocal cord nodules, laryngeal

papillomatosis, laryngeal neoplasms, tumors of the vocal cords, functional

dysphonia, smoking, voice abuse, gastroesophageal reflux, post nasal drip,

malignant neoplasms of the thyroid, oesophagus, lungs and neurological

involvement by systemic diseases like diabetes mellitus and chronic

granulomatous diseases like tuberculosis9.

Hoarseness can be identified just by listening to the spoken voice. It is

the most important and common symptom which warrants immediate

investigation to rule out many local and systemic causes10. The present study is

an attempt to analyze the clinical profile, incidence of common etiological

factors and the association of common predisposing factors for hoarseness of

voice.



3

REVIEW OF LITERATURE

ANATOMY OF THE LARYNX:

INTRODUCTION:

Larynx the voice box of humans is situated anteriorly in the neck just

above the trachea. It is located just anterior to lower 1/3 of the pharynx. . The

larynx serves the essential reflexive biological functions that protect the airway

from swallowing food particles and the oropharyngeal secretion11.The larynx

also provides acoustic signal for speech ,which is a unique human capability.

EMBRYOLOGY:

During the 4th week of the intrauterine period the larynx develops which

was associated with the development of the trachea. Laryngotracheal groove is

the ventral groove in the pharynx from where the larynx starts its development.

This groove deepens and its edges fuse to form the septum. This septum

separates the Laryngotracheal tube from the esophagus and the pharynx. This

fusion process starts caudally but extends cranially12. This cranial end of the

tube forms the larynx and the trachea whereas the caudal end bifurcates and

forms the two main bronchi. As the development of the larynx, trachea and

esophagus is interlinked, any congenital malformation in any of the organs is

always associated with other two13.
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Bounded superiorly by the caudal part of hypo branchial eminence and

laterally by ventral fold of the 6th branchial arch. The hypo branchial eminence

gives rise to the epiglottis. On either side of the laryngotracheal groove

arytenoids develops. When it enlarges they approximate to each other and to

the caudal portion of hypobranchial eminence. This converts the vertical slit

into T shaped one. Superior and the recurrent laryngeal nerve, which supplies

the 4th and the 6th brachial arches also supplies the larynx.14

DEVELOPMENT OF LARYNGEAL CARTILAGES:14

NAME OF THE CARTILAGE DEVELOPED FROM

Thyroid cartilage Ventral ends of 4th arch cartilage

Arytenoids 6th arch cartilage

Corniculate 6th arch cartilage

Epiglottis Hypobranchial eminence

Cricoid & tracheal cartilages 6th arch cartilage

ANATOMICAL LOCATION:

The larynx is situated in the cranial end of the trachea which is

extending between the 3rd and 6th cervical vertebrae. In women and children it

may be placed higher. In boys and girls the size is found to be similar till

puberty. Usually the anteroposterior dimension doubles in male after puberty. It
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is situated between the oral cavity and the smaller trachea. This shows why the

humans are more prone for lower airway aspiration. In infants it starts high up

under the tongue. With development it slowly descends to the adult position.15

DIMENSION OF THE LARYNX:15

SEXES LENGTH TRANSVERSE ANTEROPOSTERIOR

Male 44 mm 43 mm 36 mm

Female 36 mm 41 mm 26 mm

LARYNGEAL CARTILAGES:16

The laryngeal skeleton consists of three paired and three unpaired cartilages

united by ligaments and membranes.

1) Thyroid cartilage.

2) Cricoid cartilage.

3) Arytenoid cartilage.

4) Cuneiform cartilage.

5) Corniculate cartilage.

6) Epiglottis.
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THYROID CARTILAGE:16

Among all the cartilage thyroid cartilage is the largest and the most

prominent one. It is composed of two flattened quadrilateral laminae. These

two laminae are fused anteriorly in the midline.Superiorly these two laminae

incompletely fuses with each other and forms thyroid notch. Superior and

inferior cornua attaches to each lamina posteriorly. The greater horn of the

hyoid bone articulates with the superior cornua, whereas the inferior cornua

forms a synovial joint along with the cricoid cartilage. It is also called as

cricothyroid joint. At the junction of the superior cornu there is a respective

thyroid ala for each with a cartilage prominence called the superior tubercle.

The superior cartilage is a most significant part. Because forms the anatomical

landmark for the superior laryngeal nerve and artery. The point 1cm below this

is the place where the superior laryngeal artery and nerve cross laterally the

lamina and it pierces the thyrohyoid membrane. In the anterior surface of the

thyroid laminae the sternothyroid and the thyrohyoid strap muscles attaches

with the oblique line. In each thyroid lamina at the posterior edge, the insertion

of the inferior pharyngeal constrictor muscle is seen.

In planning the surgery, the relationship between the surface anatomy of

the thyroid cartilage and the internal laryngeal structures is found to be

important. Particularly this surface anatomy is more important in planning the

window placement for thyroplasty. One of the main structure is the vocal cord

which lies closer to the lower border of the thyroid cartilage lamina when
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compared to the upper border. Window should be correctly placed to avoid the

medialization of the ventricular mucosa or the false vocal folds.

CRICOID CARTILAGE:16

The cricoid cartilage forms a complete ring. Indeed,it is the only

complete cartilagenous ring within the airway. The shape of this cartilage

resembles that of a  signet ring . The cricoid cartilage articulates with the

inferior cornua of the thyroid cartilage over the cricothyroid joint facets. A

membranous attachment joins this cricoid cartilage inferiorly with the first

tracheal ring. The lamina shows a midline vertical crest which gives attachment

to suspensory ligament of esophagus. The height of cricoid lamina averages

about 25 mm in men and 21mm in women.The superior edge of the lamina has

sloping shoulders and contains well defined articular facets for the arytenoid

cartilages.

There is a steep incline of the superior margin of the cricoid cartilage

from anterior to posterior. An anterior window is seen due to its inclination

where this cricothyroid membrane lies.

ARYTENOID CARTILAGE:16

They are paired pyramidal structures. The arytenoids cartilage articulate

with the posterior lamina of the cricoid cartilage at the cricoarytenoid joint.

Each arytenoids contains both muscular and the vocal process. The muscular

process is seen laterally where as the vocal process is situated medially. These
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processes are the sites where the major intrinsic muscle of the vocal fold

movement and the vocal ligament attaches.

FIGURE 1: Cartilages of Larynx

ACCESSORY CARTILAGE:17

CUNEIFORM AND CORNICULATE CARTILAGE:

The cuneiform cartilage is the paired cartilage, which is situated on the

top of the cricoarytenoid joint and moves when the corresponding cartilage

moves. These cartilages are covered by the soft tissue structures of the

aryepiglottic fold.

The corniculate cartilage is fibro elastic, small paired cartilage. Both

corniculate cartilage is situated laterally to the each arytenoids. They are fully
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embedded within the aryepiglottic folds. They provide additional support to the

aryepiglottic fold.

EPIGLOTTIS:17

It is a fibro elastic cartilage, which is feather shaped and oblong. Just

above the anterior commissure the inferior end of the epiglottis is attached to

the inner surface of the thyroid cartilage laminae. The major function is to

prevent aspiration of the food particles while swallowing. Due to tongue base

contraction and laryngeal elevation, the epiglottis is displaced posteriorly and

this leads to superior free edge fall over the laryngeal inlet. Along with this, at

the glottis and supraglottic level, there is a constriction of the sphincteric

closure of the larynx, which in turn leads to the laryngeal vestibule closure.

FIGURE 2
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LARYNGEAL JOINTS:17

The laryngeal skeleton consists of two joints which are as follows:

1) Cricothyroid joint.

2) Cricoarytenoid joint.

CRICOTHYROID JOINT:17

This joint is an synovial joint. It is formed from the articulation of the

inferior cornua of the thyroid cartilage with the cricoid lamina. The main

actions of the joint are as follows: 1) antero posterior sliding, 2) rotation of the

inferior thyroid cornu upon the cricoid cartilage. Due to the contraction of the

cricothyroid muscle the thyroid ala is pulled anteriorly and closes the anterior

visor angle between the thyroid and the cricoid cartilage. This action increases

the in-between distance among anterior commissure and the vocal process.

This inturn lead to lengthen the vocal fold at the same time to tense the vocal

fold also. In case of paralytic Dysphonia this joint is manipulated in assisting

the pitch control. When there is sublaxation of the cricothyroid joint there is a

decrease in the anterior cricothyroid angle. This assist in the traditional

medialization procedures in providing vocal fold tightening.

CRICOARYTENOID JOINT:17

This joint is the primary moving structure in the intrinsic larynx. The

cricoarytenoid joint is a multiaxial joint. The distance between the vocal
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processes and between the vocal process and the anterior commissure are

changed due to this joint action. The shape and position of the vocal cord are

altered by the combined action of the intrinsic laryngeal muscles and the

arytenoids cartilage. Each joint makes an angle of 45º with the cricoid

cartilage, which permits the motion in a sliding, rocking and twisting fashion.

LARYNGEAL MUSCULATURE:18

Larynx contains both intrinsic and extrinsic muscles which are as follows:

INTRINSIC MUSCLES:

1) The lateral cricoarytenoid muscle. (adductor muscle) (LCA)

2) Thyroarytenoid muscle. (TA) (adductor muscle)

3) Interarytenoid muscle. (IA) (adductor muscle)

4) Posterior cricoarytenoid muscle. (PCA) (abductor muscle)

5) Cricothyroid muscle. (tensor muscle)

EXTRINSIC LARYNGEAL MUSCLE: Infrahyoid strap muscles.

INTRINSIC MUSCLES :18

These muscles are of great importance because they regulate the

mechanical properties of the vocal cord. They not only control the position and
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shape, but they also control the elasticity and viscosity of each layer of the

vocal folds.

LCA – arises from the superior border of the lateral part of the arch of

the cricoid cartilage and end infront of the arytenoid. By contraction entire

vocal cord is lowered, elongated and thinned.

PCA – arises from the lower and medial surface of the back of cricoid

lamina fans out and get inserted in the muscular process of the arytenoid

cartilage.

IA – comprises unpaired transverse arytenoid muscle and paired oblique

arytenoid muscle. Transverse arytenoid muscle arises from the posterior

surface and outer edge of one arytenoid cartilage and attaches to other cartilage.

The oblique arytenoid arises from the posterior aspect of the muscular process

of one cartilage to the apex of the other thus crossing each other. It adducts the

vocal cord.

TA –extends from the back of the thyroid prominence to the vocal

process of the arytenoid. The lower part of the muscle is thicker. On

contraction it adducts the vocal folds.

Cricothyroid muscle- It is the only muscle, which lies outside the

cartilaginous framework. It arises from the lateral surface of anterior arch of

cricoid cartilage. Its fibers then diverge and pass backwards in two groups. The

lower oblique fibers pass backwards and laterally to the anterior border of the
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interior cornu of the thyroid cartilage and anterior straight fibers ascend to the

posterior part of the lower border of thyroid lamina. The main action is to

lengthen the vocal folds.

FIGURE 3: Intrinsic Muscles of Larynx

MUCOUS MEMBRANES OF LARYNX:19

This layer is continuous with the mucosal layer of the pharynx above

and with the trachea below. It is closely attached to the posterior surface of the

epiglottis, corniculate and cuniform cartilage and over the vocal ligament.
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Apart from these places it is loosely attached in other places hence it is liable to

become swollen.

The epithelium is either squamous, ciliated columnar or transitional.

Squamous epithelium covers the upper half of the posterior surface of the

epiglottis, upper part of aryepiglottic folds and posterior commissure and vocal

folds.

Mucous glands are freely distributed throughout the mucous membranes

and are particularly numerous on the posterior surface of the epiglottis and in

the margins of the lower part of the aryepiglottic folds and in the saccules. The

vocal folds do not possess any glands, but it is lubricated by the gland within

saccules.

BLOOD SUPPLY:19

It is derived from the laryngeal branch of the superior and inferior

thyroid artery and from the cricothyroid branch of the superior thyroid artery.

The superior laryngeal artery along with the superior laryngeal nerve pierces

the thyrohyoid membrane to supply muscles and mucosa of the larynx.

Together with the recurrent laryngeal nerve the inferior laryngeal artery enters

the larynx and supplies the same.

The veins from the larynx drain into the internal jugular vein by the

superior thyroid and facial vein. Inferior vessels drain into the brachiocephalic
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vein through the inferior thyroid vein. By middle thyroid vein, some veins

drain into the internal jugular vein.

FIGURE 4 : Blood Supply of Larynx

LYMPHATIC DRAINAGE:20

The lymphatics of the laynx are divided into superficial (intramuscular)

& deep (submucosal) groups. The deep network is further divided into right &

left halves, with a little communication between them. The two halves can be

further divided into supraglottic & subglottic, with special consideration given

to the ventricle in the supraglottic region.21
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The part above vocal folds is drained by vessels which accompany the

superior laryngeal vein, pierce the thyrohyoid membrane and empty into upper

deep cervical lymph nodes; the zone below vocal folds, drains together with

inferior vein, into lower part of the deep cervical nodes often through the

prelaryngeal and pretracheal nodes.21The vocal folds are firmly bound to the

underlying vocal ligaments and results in absence lymph vessels, a fact which

accounts for the clearly defined watershed between upper and lower zones.21

NERVE SUPPLY:22

The main nerve which supplies the larynx is the vagus by its superior

and recurrent laryngeal branches. Superior laryngeal nerve arises from inferior

ganglion of vagus and receives a branch from superior cervical sympathetic

ganglion. It divides into a small external branch, supplying cricothyroid

muscle, and large internal branch divides into two main sensory and

secretomotor branches. The upper branch supplies mucous membrane of lower

part of pharynx, epiglottis, vallecula and vestibule of larynx. The lower branch

descends in the medial wall of pyriform fossa beneath the mucous membrane

and supplies aryepiglottic folds and mucous membrane to the level of vocal

folds. The internal branch ends by piercing the inferior constrictor muscle of

pharynx, unites with an ascending branch of recurrent laryngeal nerve. This

branch is called Galen’s anastomosis or loop and is purely sensory.22

The recurrent laryngeal nerve on the right side loops under subclavian

artery and left side, loops around arch of aorta, and ascends upwards
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accompanied by laryngeal artery enters the larynx. The nerve then divides into

motor and sensory branches. Motor branch supplies all the intrinsic muscles

except cricothyroid. The sensory branch supplies the laryngeal mucosa below

the level of vocal folds and also carries afferent fibres from stretch receptors in

larynx.22

FIGURE 5: Nerve Supply of Larynx
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PHYSIOLOGY OF VOICE PRODUCTION:23

The human larynx is a highly modified portion of airway.Prime reason

for the existence of the human larynx is not only for respiration and to provide

lower airway protection but to make phonation possible. Voice can be

produced in this tubular organ by the vocal cords vibrating in an expiratory

blast of air. The vibration of cords effectively chops the air stream into a series

of rhythmical segments of puffs. This produces a complex motion of the air

column consisting of fundamental tone and overtones. The complex of sound

frequencies are modified by the resonating and vocal cavities to impart its

characteristic quality or wave from changes in the shape of the resonating vocal

cavities. This can transform the laryngeal sound into various vowels and

consonant sound, which constitute the vocal components for speech.

Voice Production:23

Production of voice by the larynx requires three mechanisms:

 The respiratory bellows, which produce the expiratory blast of high

pressure column of air.

 Vibrating mechanism in the larynx.

 Resonating chambers in the thorax and pharynx, mouth and nasal

chambers.
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The respiratory bellows:23

The high-pressure subglottic column of air is essential of phonation.

This is provided by the contraction of muscles of expiration in the thorax and

abdominal wall. Immediately before phonation the cords are adducted and

tensed. The muscles of expiration contract and compress the thorax with a rise

in thoracoinfraglottic pressures. When the pressure reaches an adequate level

the cords are set vibrating with production of laryngeal sound. The force of

magnitude of the air pressure generated in the subglottic space determines the

intensity or volume of sound produced. The loudness of the sound is almost

directly proportional to the force of blast of air.

The vibrating mechanism:23

The vibrating structures essential for phonation are the true vocal cords.

In larynx the pitch of the note produced depends on the frequency of vibration

of cords. This is regulated by number of factors. Regulation of tension of vocal

cords. Variation in the length of the segment of the vocal folds that is actually

vibrating. Adjustment of the shape of the free margin of the vocal folds. These

may vary from broad and thick to thin and narrow. Thus, alteration is

accomplished by the action of the internal fibres of thyroartenoid muscles.  The

pressure of the infraglottic column of air being forced through the vibrating

cords. The pitch of the laryngeal tone rises with increasing force of the blast of

the air if the cord tension remains constant.
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Resonating Mechanism:23

The tone produced in the larynx is weak and non resonant. Modification

and enhancement of the overtones in the laryngeal tone is produced by the

resonating mechanisms. This gives the voice its characteristic richness and

fullness of quality. The resonators are the air space of the lungs, trachea and the

supralaryngeal resonators, the pharynx, the oral cavity, the nasal chambers and

the sinuses. The resonators increase the volume of the feeble laryngeal sound,

reinforce some of its overtones and then give the voice its individual quality.

The resonators are not static but dynamic modification in the shape of these

resonators of the pharynx and mouth by the lips, tongue and plate is a

mechanism in the articulation of vowels and consonant sounds that constitute

speech. Speech may be summarized as the production of sound by the larynx

(phonation) and the modification of this sound by resonance of the

supralaryngeal air spaces (articulation).

Vocal Cords during Phonation:23

The production of laryngeal tone is associated with vibration of the

cords. The cords are first approximated and rendered tense by contraction of

the intrinsic and extrinsic musculature of larynx. The adducted tense vocal

cords are set into vibration as air column passes through glottis. During

vibration the cord margins are rolled upwards and outwards. The movement

suggests that the surfaces of contact of their margins are being forced apart

from below. The lower parts of opposed margins are separated before the



21

upper. The cord movement has a vertical as well as a horizontal component, the

cord edges moving on an elliptical path with its long axis horizontal and its

short axis vertical. These vibrations may involve the entire length of cords or

segments of their anterior ends, varying with the pitch of the laryngeal tone.

The time relations of the opening and closing phases of the cycle of vibration

vary with the pitch of the sound. The lower the pitch, the longer the period of

closure. With increase in the pitch the period of closure becomes progressively

shorter than the duration of the opening phase. The effect of this vibratory

cycle, during which the cords make contact and then separate, in that column of

expired air is cut up into a series of rhythmic short columns of air. The

vibrating cycle produces the rapid series of phases of compression and

rarefaction of air, which constitutes sound. The frequency of these phases of

alteration or pressure changes, determines the pitch of tone. The force or the

power of air stream determines the volume of intensity of sound.

Mechanism of pitch variation:23

Alteration in pitch of the laryngeal tone is achieved by regulation of the

length and tension of vibrating segments of the cord, the shape and size of the

contact areas of the cord edges and the air pressure.

Length and Tension of Vocal Cords:23

The shorter the vibrating segment and greater the tension, the higher is

the frequency. The length and tension changes in the vocal cords are controlled
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by the thyroarytenoid muscles and indirectly by extended laryngeal muscle

especially cricothyroid which is involved in the production of high-pitched

tones. The anticipatory process of thinking about production a particular tone

without actual sound production is accompanied in the larynx by the pattern of

motor acitivity normally characteristic of the utterance of that particular sound.

Thus shape and tension of the vocal folds is adjusted to the pitch of sound

before the sound is actually produced.

Shape of the vocal cords:23

In production of low tones the vocal cords are board and vibrate as a

whole along their entire length and their tension is relatively low. In the upper

range of the vocal scale the edges of the cords are thin and the areas in contact

are reduced. During normal conversational speech only shape of the cords and

changes in the tension takes place, whereas in the singing cords also lengthen

as the pitch raises. This is brought about by the cricothyroid muscles.

Subglottic pressure:23

The force of the expiratory blast of air, as well as determining the

volume of sound, also influences slightly the pitch. Increase in air pressure in

associated with increase in pitch, when it is increased in volume. It has been

suggested that in the production of very high notes the false cords come into

contact with the upper surface of vocal cords and this raise the frequency of

their vibrations.
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Theories of mechanism of vocal fold vibration

The vocal fold vibration is essential to voice production was

demonstrated in the first canine vocal fold experiment performed by Ferrein in

1974. Subsequently, there have been a number of hypothesis about how vocal

fold vibration is controlled.24

Neurochronaxic theory, which attributed vocal fold vibration to an

active pulsating muscle contraction of the vocal folds, has been rejected. The

currently prevailing view, is the myoelastic-aerodynamic theory of voice

production.24

Neuromuscular or Clonic Theory:23

This theory postulates that the vibrations of the cords are a direct result

of active muscle contractions. The vibrations are brought about by a rapid

series of separate active contractions of the thyroarytenoid muscle. The

vibrations of the cords are not dependent on the air stream through larynx. It is

claimed that the thyroarytenoid muscles contains special transverse fibers. The

contraction of these transverse fibres separates the approximated cords, while

their relaxations allows the cord to recoil by virtue of their inherent elasticity

and to close the glottis. Thus the cord vibrations are maintained by rhythmical

cycles of active contraction and relaxation of thyroarytenoid muscles. These

rhythmic contractions are the result of excitation by rhythmic discharge of

impulse of motor neurons, which in their form are stimulated during phonation
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by rhythmic bursts of impulse generated in cerebral cortex. All these are at the

same specific frequency (thus clonic contraction produces vibrations of the

cords at this particular frequency). The end result of this is that the series of

puffs of air emerging from the larynx are also at this self same frequency

resulting therefore in the production of a tone or intended specific frequency or

pitch. The laryngeal air pressure has no modifying effect on the frequency of

the movements of vocal cords but it may have a supplementary action in

varying the amplitude of these cord movements.

Myoelastic – Aerodynamic Theory:23

In 1985, Van den Berg proposed two basic principles of the myoelastic –

aerodynamic theory of voice production. First, he suggested that the

fundamental frequency of vocal fold vibration is determined by a number of

interdependent factors, including the mass and viscoelasticity of the vocal folds

and the subglottal pressure. Secondly, he proposed that during phonation the

vocal folds are driven into vibration by forces that are explained by Bernoulli’s

principle.

Myoelastic:23

The myoelastic aspect of the phonatory control refers primarily to the

neuromuscular control of vocal fold tension and elasticity during phonation.

According to the myoelastic – aerodynamic theory, vocal folds are adducted,

contracted, and tensed during phonation to regulate vocal fold elasticity. The
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coordination of subglottal pressure and vocal fold elasticity is thought to be key

to regulating phonatory output. In addition the neuromuscular control of the

vocal folds adjusts the configuration of the glottal aperture.

Aerodynamic:23

The aerodynamic aspects for the myoelastic – aerodynamic theory

emphasizes the role of fluid dynamics in setting vocal folds into vibration once

they are adducted. The three aerodynamic principles that are critical for vocal

fold vibration are that

(1) Air flows from a high-pressure region to a low-pressure region;

(2) The pressure of an incompressible flow decreases as the particle velocity of

the fluid increases, in accordance with the principle of conservation of fluid

energy (Bernoulli’s energy law); and

(3) The particle velocity of an incompressible flow confined in a duct increases

as the cross – sectional area of the duct decreases.

Once air flows through the open glottic aperture, there are three main closure

forces.

(1) The Bernoulli’s effects of airflow through the glottis generate negative

force that pulls the vocal fold medially.

(2) The elasticity (mainly passive recoiling) of the vocal fold, and



26

(3) Drop in subglottal pressure.

These factors together cause the vocal folds to close toward their approximated

position. When the closure of the aperture obstructs airflow, a new rise of

subglottal pressure builds up until it is again sufficient to deform the vocal fold

tissues, and another cycle of the opening phase starts. This cycle of vibration is

called the glottal cycle.

Classification of voice disorders

Currently there is no standardized nomenclature regarding voice disorder

and pathological conditions of the vocal folds. A number of classification

proposal have been advanced, but these have been limited to specific types of

voice disorders such as muscle tension dysphasia. Traditional texts have also

tried to classify voice disorders as functional or organic, or as disorders

resulting from vocal fold closure or lack of vocal fold closure. These

descriptive categories lack reference to pathologic conditions or the presence or

absence of a lesion. No such global classification system exists at present.25

The proposed classification and nomenclature, divides voice disorder

into four major categories.25

1. Nonorganic voice disorder (functional)

Nonorganic voice disorders (functional) have a common finding of

dysphonia associated with normal vocal fold morphology and normal vocal
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fold motion. It includes Muscle tension dysphonia, Conversion dysphonia,

Psychogenic dysphonia, Functional dysphonia.25

2. Organic voice disorders

Organic voice disorders involve actual pathological changes to larynx in

general and to vocal fold in specific and includes - vocal nodules, polyps, cysts,

Reinke’ s edema, granuloma, leukoplakia, carcinoma of vocal fold etc.25

3. Movement disorder

Laryngeal movement disorders involve abnormal movement of larynx

and caused by abnormalities in muscle control. Common disorders within this

category are unilateral vocal fold paralysis, spasmodic dysphonia etc.25

4. Systemic disease that affect the voice production system

Often systemic diseases have adverse effects on the function of the vocal

production tracts and results in a voice change e.g. Reflex laryngitis, infections

of larynx, neurological diseases like Parkinson’s disease.22

Another classification mentioned by P.H. Donste divides voice disorder into

two groups.26

1. Functional voice disorders

2. Organic voice disorders.

Functional voice disorder again subclassified as26
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1. Psychogenic (Phononeurosis) disorder - voice is inhibited by

psychological stress

2. Habitual disorder. Faulty use or overloading of voice. There is no

laryngeal disease; the phonatory system is capable of function. The

cause of dysfunction is either emotional or habitual.

Organic voice disorder26

1. Primary organic voice disorder - e.g. congenital web, neuromuscular

disorder papilloma, cysts, polyps, trauma, malignancy etc.

2. Secondary organic disorders - they are the consequences of temporary

chronic abuse of vocal cords and, as long as they have not progressed too

far, are still reversible.

Classification proposed by - Fred D. Minifies - based on the characters

of voice which may be either functional or organic: Pitch disorder, Loudness

disorders, Voice quality disorders and those with mixed symptoms.27

1. Pitch disorders27

Pitch disorders are present when the voice is consistently higher or lower

than would be expected for a particular individual of a given gender and age.

A. Functional pitch problems27
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Example is the continued use of a high pitched (falsetto) voice by a

postpubertal male. Low pitched ventricular phonation where talker produces a

low pitched, grave voice through vibration of false vocal folds.

B. Organic high pitch problems27

Causes are :-

1. Under developed larynx- Larynx has small vocal folds and vibrate more

rapidly and create high pitch. It is seen in hormonal imbalance,

hereditary familial body structure, genetic syndromal forms of dwarfism.

2. Laryngeal web- It may be congenital or cicatrical. Its effect is to shorten

the free portions of the folds and thereby produce higher pitch.

3. Structural asymmetry- Structural asymmetry may cause the vocal

process of one arytenoid cartilage to slide on top of or below, its

opposition member such that posterior parts of the membranous folds are

pressed together, there by effectively shortening their vibrating portions.

4. Swelling at the anterior commissure- Enlargement of one or both vocal

folds adjacent to anterior commissure, shortens the vibrating length of

folds and produce higher pitch.

C. Organic low pitch problems.27

Most common organic origin of low-pitched voice are Reinke’s edema,

virilization, glottalization and vocal fry and tremulousness.
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2. Loudness disorders27

A. Functional

Personal adjustment: Atypical loudness is often an indicator of such

personality types as the overly aggressive, the shy and socially suttle.

Environmental stress: Some people are required to speak loudly in their

occupations. This vocal requirement causes laryngeal trauma, subsequently

change in vocal organs, and consequent voice disorders.

B. Organic.

Paralysis or paresis, bowed vocal folds, sulcus vocalis, hearing

impairment causes organic loudness problems.

3. Voice quality disorders27

Voice quality disorders are the most common and complex vocal

problems. They encompass resonance and phonatory components, which may

be mixed in various ways. Phonatory disorders are presented under following

headings. Aphonia, Breathiness, Harshness, Hoarseness, Spasmodic dysphonia

Aphonia: The absence of phonated sound, is revealed as a whispered voice,

which indicates that the vocal folds are not vibrating. Aphonia is often is

functional disorder. Aphonia can also result from organic diseases.
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Breathiness : It is excessively audible breath flow noise that is accompanied

by a relatively low vocal loudness level. Vocal cords vibrate during the

production of a breathy voice, but do not impede the airflow sufficiently to

allow much increase in subglottal pressure.

Harshness : When vocal folds remain in contact for a disproportionately long

in vibratory cycle, a voice quality knows as harshness results. It may be either

functional or organic.

Hoarseness : Any condition that alters the regular, repetitive, synchronous

vibration of vocal fold causing randomly timed or randomly intense pressure

pulses create the voice quality called hoarseness. Physical conditions that cause

random aperiodicity include disease or condition in the larynx that changes the

size, stiffness, or surface characteristics of one or both vocal folds or that

causes excessive squeezing of one fold against the other. Any of these factors

may create hoarseness.

Spasmodic dysphonia (Spastic dysphonia):The problem originates in the

larynx and it is heard most frequently as a sudden momentary interruption of

the  voice caused by brief, spasmodic glottal closure. In some patients, instead

of closing, the glottis spasmodically opens to allow the air to escape as a

whisper. It is probably an organic movement disorder of unknown cause. The

closure form of the disorder is often referred to as adductor spasmodic

dysphonia and the open form as abductor spasmodic dysphonia.
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Resonance and Resonance disorder27

When shape and adjustments of the resonance spaces do not conform to

the customary configuration, resonance disorders are apt to be present. The two

most common resonance defects are too much nasal resonance (hyper nasality)

& insufficient nasal resonance (hypo nasality).

Evaluation of Patient with hoarseness of voice :-

Evaluation of patient with hoarseness of voice or any dysphonia is multi

disciplinary approach, which involves - otolaryngologists, speech pathologist,

speech therapist, neurologist etc, which provide proper diagnosis and

management,28whereas voice laboratory provide functional diagnosis.29

1. History of presenting Complaint

When taking the history from patient, principle complaint is elicited first

in patients own words. It is supplemented on the following points like date of

onset, sudden or gradual, the course, and any previous similar history and

treatment. What was the voice like before the trouble begin; earlier similar

troubles; which activities in patient’s job or free time put demands as voice?

For comparison at later visits the qualities of voice should be recorded in

writing. Is the voice: Low, Loud, Powerful, Clear, Sharp, Resonant, Periodic,

Relaxed, or High, Soft, Weak, Breathy, Hoarse, Dull, Thin, Falsetto, Raw,

Harsh, Tense, Strained.26



33

It is important that the patient attempts to recall what may have led to

current vocal problem. Upper respiratory tract infections are commonly linked

to the onset of voice disturbance. Also a viral illness or upper respiratory tract

infection may precede vocal fold paralysis. For example a herpetic infection

may cause recurrent laryngeal nerve neuropathy, resulting in paralysis.30

A history of trauma preceding the development of dysphonia is usually

obvious. These patients often note hoarseness for several weeks following

trauma.30

Medical history: The laryngologist must relate respiratory or other illness that

may have proceeded or may be associated with vocal problem, including

asthma, emphysema and chronic bronchitis. Because the lungs are the power

source for voices, reduced maximum phonation time and early vocal

fatigue.30,31Endocrine disorders like hypothyroidism, diabetes, stress related

disorders, puberty, menopause, menstruation (laryngiopathies premenstrualis)

cycle change, Autoimmune disorders, Neurological disorders, gastro intestinal

disorders. Gastro esophageal reflex disease is now generally accepted as a

significant factor in a number of pathologic laryngeal processes.30

Past surgical history: Including vocal fold surgery, also include any portion of

body particularly abdominal, thoracic surgery; neck surgery.31Endotracheal

intubation, during general anesthesia should be enquired.30
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Social history: Smoking, ingestion of alcohol, high consumption of products

containing caffeine, fat, spicy food which contribute laryngopharyngeal reflex

etc should be enquired.31

Occupational history: Excessive voice use in occupation, working in loud

environment, exposure to chemicals in the workplace can contribute to the

disorder. Increased vocal demand results in dysphonia.31

Vocal abuse: With the patient exhibiting poor or detrimental vocal habits.31

Some patient may report that their voice disorder developed after a traumatic

life event, such as death of loved one.32

Physical examination: The physical examination of a patient with vocal

complaints must include a complete ear, nose and throat examination to ensure

that three is no gross pathological condition. Also a gross check of the cranial

nerves and eye should be performed, particularly conjunctiva, to check for

chronic irritation.31

Examination of ear must include assessment of hearing activity. Even a

relatively slight hearing loss may result in voice strains.33 A sensori- neural

hearing loss can cause voice problems related to pitch, tone and volume, where

as  a patient with a conductive hearing loss may produce sounds that are louder

than the perceives.31

Nose should be assessed for patency, mucosa, secretion, pale gray,

allergic mucosa or swollen infected mucosa in nose suggests abnormal mucosa
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elsewhere in the respiratory tract.31,33 There may be sinusitis that is part of a

chronic, longstanding problem.33

Examination of oral cavity should include careful attention to tonsils and

lymphoid tissue. Dental examination should focus on oral hygiene.34Neck

should be examined for masses, restriction of movement, excessive muscle

tension, scar from previous surgery, or trauma.33,34 Practical attention should be

paid to thyroid gland. Cranial nerves should be examined. Diminished fifth

nerve sensation, diminishes gag reflex, palatal deviation, or other cranial nerve

defects may indicate mild cranial polyneuropathy. Post viral infection

neuropathies may involve superior laryngeal nerve and cause weakness,

fatigability and loss of range, projection in the voice.

Laryngeal examination:

Examination of larynx begins when the patient enters the physicians

office. The quality of voice should be noted as he starts presenting  his

complaints.34

Indirect laryngoscopy (IDL) :

Classical mirror examination of larynx remains the preferred

technique.35This method is known universally and has been used by

otolaryngologists for years. This is typically first procedure used in

otolaryngologists office to view the vocal folds. It is quick and requires only

mirror and standard lighting.36



36

Advantages

- Allows gross examination of larynx and hypopharynx37

- It allows to gross assertion of the motion of vocal cords and balance of

vocal fold effort during phonation.31

- Provides three-dimensional viewing and good colour resolution.38

- Provides better view of posterior portion of vocal cords than is obtained

by flexible endoscopy.33

- Assessment of mucosal surface larynx and hypopharynx, any narrowing,

web formation, or mucosal irregularly with in larynx35, presence or

absence of nodules, mass lesion, contact ulcers, hemmorhage and

paralysis and other anatomical abnormalities can be established.37

Disadvantages :This method of examination is limited in comparison to newer

methods. Tongue is extended and larynx is elevated and vocal folds are best

viewed with patients producing a highest than normal pitch. Vocal attributes

cannot be judged.33

- It is difficult to perform - stroboscope and video documentation, for

evaluation physician must remember the lesion and document with

simple sketch.38

- Anatomical limitations are caused by - epiglottis, base of tongue.38
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- In 5-10% of patients Indirect laryngoscopic examination is not possible

due to gag reflex.35,36

- Subtle lesion go undetected.36

FIGURE 6: Indirect Laryngeal Mirror

FIGURE 7: Procedure of Indirect Laryngoscopy
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Trans - nasal flexible laryngoscopy:

Utilizing the flexible laryngoscope, which also comes in various makes,

it is indeed biggest advancement that is now available for diagnosis and giving

insight into voice and its disorders.33,36,37 It can be performed as office

procedure36,39 using local anaesthesia.

Advantages :

1. Allows the examination of nasopharynx, larynx, and pharynx in a near

physiological position,33,39 while patients performs a variety of

phonatory, respiratory and vegetative activities resulting in a complete

evaluation of vocal tract, they allows dynamic voice assessment.28,305,37,38

2. It can be utilized for diagnostic video stroboscope.20,37,39

3. This system permits photography, magnification, and detailed inspection

of vocal colds.31-34

4. It is useful for assessing the limits of a cancerous growth, hidden areas

of larynx such as anterior commissure, pyriform sinus, subglottis and

also used for tracheoscopy.38

5. Difficult endotracheal intubation9 and swallowing can be

demonstrated.28,35

6. It can provide visual information for patient education and

biofeedback.32,36
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7. It permits evaluation of supraglottic contribution to vocal quality and

their abnormality especially with muscle tension dysphonia.36,39

8. It allow larynx to be visualized even in pressure of hyperactive

gagreflex36 and paediatric patients.38

Disadvantages:

1. It has tube introduced through the nose which at times does not allow its

ingress due to a deviated septum.36

2. Restricted image quality, because of optical limitation of the

instrument.31,36,38 There is lens distortion effect on the border of the

image.  Use of zoom diminishes picture definition.36

3. May not demonstrate minor mucosal changes and early lesions of vocal

cords.28

FIGURE 8: Flexible Nasal Endoscope
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Rigid televideoscopy / vidio laryngoscopy:

Rigid televideoscopy is done in cooperative patients with local

anesthesia to visualize larynx and pharynx. Generally45 ^ 700 or 900 Hopkins

rod telescopes are used.36

Advantages:

1. This technique offers extremely clear view of the larynx , excellent

visualization of anterior and posterior commissure34, provides high

quality photography,28 and significant magnification.36

2. Ideal instrument for video stroboscopy of larynx.35

3. Vibration of vocal cords on phonation and singing is much more clearly

seen.28

Disadvantages:

However, the disadvantages are nearly same as indirect laryngoscopy.

1. Since patients tongue is gripped, it is difficult for the patient to phonate

anything but /i/or/a/.36

2. Patients’ intolerance due to hyperactive gag reflex.36

3. Anatomical limitation for examination.36

4. Fogging of the lens during procedure is common.28
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Direct laryngoscopy (DLS):

- Rigid endoscopy with anaesthesia is reserved for rare patients whose

vocal folds cannot be assessed adequately by other means or for patient who

needs surgical procedures to removal or biopsy laryngeal lesions.34

- It is mandatory in any patient with hoarseness or dysphagia who falls

into a high risk group for malignancy, especially smokers, and drinkers

over 40 yrs.35

- In many cases it may be done with local anaesthesia. But usually general

anaesthesia is preferred.35
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Micro laryngoscopy

Micro laryngoscopy under general anaesthesia is mainly utilized for

therapeutic reason and facilitates detailed examination of the larynx. A high

quality-operating microscope is employed with a 4000mm focal length lens in

place. The broad lumen kleinsasser laryngoscope is used for adults while

stortzpaediatric or Benjamin laryngoscopes give excellent access in children.35

Recently new technologies have been developed to enhance the

endoscopic information during micro laryngoscopy, eg, rigid angled

endoscopies,  contact endoscopy, fluorescence endoscopy with or without

fluorescence enhancing agents for some cases only, to assess the precursors

lesion and their delination.29

FIGURE 9: Procedure of Micro Laryngeal Surgery



43

Stroboscopy

Stroboscopy is based on Talbot’s law, which states that an image persists

for 0.2 sec on retina after exposure and sequential events lasting milliseconds

are not perceptible.32,37

Using pulsed light source i.e. strobe light source vocal folds are

illuminated. Synchronization of the illumination with the frequently of the

vibration i.e. phonation results in an apparent standstill of the vocal cords in

any  desired position. Similarly slight desynchronization of the frequency of

illumination with frequency of vibration will result in an illusion of slow

motion of vocal cords. The slow motion effect is created from a montage of

several different cycles illuminated at slight different points within cycle.32,35,36

With stroboscopy finer characteristics of the vocal cords during

phonation  i.e. symmetry; regularity (periodicity) mucosal wave, amplitude of

vibration, glottic closure and non-vibrating portions can be accurately

studied.26

Stroboscopy is best done in conjugation with video recording called

video  laryngostroboscopy (VLS) and it gives instant replay and frame by

frame analysis. VLS can be done through a rigid endoscope (Hopkins rods) or

fibroscope.26,38
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Advantages

- VLS gives better view of the vocal cords and its neighbouring structures as

compared to conventional office procedure because of large magnifications,

better angle of visualization, better illumination and resolution.32,34

- Different parameter of VLS gives valuable information regarding

pathophysiology of various voice disorders like vocal polyp, vocal nodules,

vocal cord palsies, and malignancies otherwise missed by indirect.

Laryngoscopy.32

- Beneficial in differentiating between structural and functional defects.35

Using VLS, subtle vocal cord pathologies can be detected in functional

cases.35

- Early detection of glottic carcinoma and in this setting, preservation of

mucosal wave suggests that a lesion is not invasive.32,33,34

- For diagnosis and follow-up of patients with vocal cord paralysis because

the onset of any improvement or recovery can be observed earlier and with

great precision because first sign of recovery may be return of a visible

traveling wave on stroboscopic examination even before clinical signs

become evident.32,35

- Excellent tool for postsurgical evaluation as it can identify vocal cord

scaring, residual growth more accurately.32



45

- It is of great value particularly in medical records documentation of pre  and

post treatment comparison, planning a better management, patient

education,

resident training, teaching and medicolegal purpose.32,37

Limitation of stroboscopy

- VLS is usually difficult in many patients with anatomic and neurological

disturbances, partial obscuring of laryngeal structures by local anatomic or

mass effect, excessive secretion, and poor patient cooperation.32

- There is always an element of subjective interpretation of perceptually

analyzed parameters of VLS.40

- Costly instrument and limited availability, needs expertise and added time.41
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FIGURE 10: Stroboscopy Unit



47

Objective tests:

Electroglottography (EGG) orElectrolaryngography is a method for

monitoring vocal fold contact, rate of vibration, and pertuberation of regularity

during voice production.29,30

Photoglottography:

It is designed to show the changes in the glottal area during phonation. It

is a complementary to EGG.29

Electromyography:

Invasive procedure.33 Useful in determining inefficiency in neural

function of one or both cords.31 Laryngeal electromyography can determine the

prognosis for spontaneous recovery. It helps  to localize the specific muscle for

the injection of botulinum toxin to treat spasmodic dysphasia.42

Videokymography: n

Videokymography is a laryngeal imaging technique that allows real time

evaluation for the vocal fold vibration using a real time scan camera. This

camera captures a small segment of the image of vocal fold vibration thus

enables to see real time vibratory activity of a small portion of glottis. It may

have clinical application for small, subtle irregularities and phase asymmetries

in patients with dysphonia that is not entirely obvious after videolaryngo

strobosocpy.36
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Recording voice sample:

Recording voice sample has several advantages .It provides a document

for later comparison, acoustic analysis, some features of voice can be discussed

with patient to make aware of the nature of dysfunction and motivate him to

accept the treatment.26,29

Acoustic analysis:

It is a non-invasive procedure and reflects the status of vocal function.

Acoustic parameters provide objective measurement of vocal function and

useful in monitoring changes in voice quality over time; before and after

treatment.29

Perceptual analysis:

Severity of the hoarseness can be quantified using GRBAS scale, G-

grade, R-Roughness, B-breathiness, A-asthenicty and S-strain on a 0 to 3 scale.

The rating is made on current conversional speech or reading a passage. Grade

0 - Normal at absence of deviation, Grade1-Slight deviation, Grade2- Moderate

deviation, Grade 3-Severe deviation.29

Aerodynamics:

Aerodynamics analysis of provides information regarding vocal

efficiency and normal effort.29



49

Phonetogram:

It is examiners subjective assessment of the loudness, pitch and quality

of the voice. Here sound intensity and pitch are plotted against each other in a

graph called phonetograph.26

Dynamic voice assessment:

Dynamic voice assessment is a detailed, thorough voice evaluation

protocol using transnasal flexible endoscopy with a variety phonatory

activity.36,34
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AIM OF THE STUDY

1.To analyze clinical profile of hoarseness of voice

2.To find out incidence of common etiological factors of hoarseness

3.To find out the association of common predisposing factors leading to

hoarseness.
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MATERIALS AND METHODS

The voice is the primary means of communication for humans.

Although  rarely life threatening, voice problems cause tremendous alterations

is daily living  and should not be underestimated. A complaint of hoarseness

may represent serious disease and therefore should not be ignored, especially if

present for more than 2 weeks. It needs a complete evaluation to rule out

malignancy as a cause.

Study setting :

This study was carried out in The Department of ENT, PSG Institute of

Medical Sciences and Research.

Study duration :

July 2015 to July 2017 .

Study design:

Prospective study

Study population:

Patients attending ENT department in PSG Institute of Medical Sciences

and also patients referred from other department in the same hospital with
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complaints of hoarseness of voice. A total of 100 cases were studied during the

study period.

Inclusion criteria:-

1. Patients presenting with hoarseness of voice .

2. Both genders

Exclusion Criteria:-

1. Age group below 5 years.

2. Voice disorders other than hoarseness like rhinolalia aperta, rhinolalia

clausa, articulation disorders and central nervous system like Bulbar palsy,

Multiple sclerosis, Stroke and Parkinson’s disease.

Methods of data collection:

The Proforma was designed based on objective of the study. And it was

pretested and used after modification (enclosed in annexure). As per enclosed

proforma detailed history was taken followed by thorough ENT and systemic

examination and clinical diagnosis was arrived in support with the relevant

investigations.

Indirect laryngoscopy and Video laryngoscopy under local anaesthesia

was carried out in all 100 patients as a part of local examination. Out
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of which, many patients required surgical intervention for both diagnostic and

therapeutic purposes.

When the findings were inadequate to arrive at a clinical diagnosis,

direct laryngoscopic examination with or without biopsy, suspension

microlaryngoscopy with or without biopsy, flexible endoscopy with or without

biopsy was performed. The biopsy specimen was sent for histopathological

examination.

Working indices and Analysis of data:

Thus obtained data was analyzed with the aid of calculator and presented

in the forms of tables, figure, graphs and diagrams wherever necessary.

.
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RESULTS

Incidence:

A total of 22,143 cases attended ENT OPD during study period, out of

these 100 cases presented with hoarseness of voice were selected in random.

Detailed evaluation of each case was done comprising of the history, clinical

examination, investigations, histopathological examination. Medical or surgical

treatment or a combination of both and follow up were done for all cases.

Thus, the incidence of hoarseness was observed to be is 0.27% of all

cases attending E.N.T opd.

TABLE 1: AGEWISE DISTRIBUTION OF  HOARSENESS OF  VOICE

AGE  IN  YEARS PERCENTAGE(%)

<10YRS 2%

11 – 20YRS 5%

21 – 30YRS 10%

31 – 40YRS 22%

41 – 50YRS 31%

51 – 60YRS 20%

61 – 70YRS 6%

≥ 71YRS 4%
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FIGURE 11: AGEWISE DISTRIBUTION OF  HOARSENESS OF

VOICE

About 100 cases of hoarseness of voice were studied during study

period.  Maximum number i.e. 31 % cases belonged to 41-50 years of age

group  and minimum number i.e.

2 %cases belonged to ≤ 10 years of age group. Youngest patient was of

8 years old and eldest patient was of 78 years of age.

AGE

<10YRS

11-20YRS

21 - 30YRS

31 - 40YRS

41 - 50YRS

51 - 60YRS

61 - 70YRS

≥ 71YRS
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TABLE 2: SEXWISE DISTRIBUTION OF HOARSENESS OF VOICE

SEX PERCENTAGE(%)

MALE 66%

FEMALE 34%

Out of 100 cases 66 patients were males and 34 patients were females.

FIGURE 12: SEXWISE DISTRIBUTION OF HOARSNESS OF

VOICE

MALE
66%

FEMALE
34%

SEX
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TABLE 3: OCCUPATIONWISE DISTRIBUTION OF HOARSENESS

OF VOICE

OCCUPATION PERCENTAGE(%)

FARMER 24%

LABOURER 48%

HOUSE WIFE 10%

STUDENTS 13%

OTHERS(DRIVER/CLERK) 5%

FIGURE 13: OCCUPATIONWISE DISTRIBUTION OF HOARSNESS

OF VOICE

Out of the 100 % cases, majority of patients i.e. 48 % cases belonged to

labourer class and the least i.e. 5% cases were in others group (clerks, driver

etc).
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TABLE 4: OCCUPATION AND SEXWISE DISTRIBUTION OF

HOARSENESS OF VOICE

OCCUPATION MALE(%) FEMALE(%)

FARMER 18% 10%

LABOURER 20% 18%

HOUSE WIFE 0% 10%

STUDENTS 9% 6%

OTHERS(DRIVER/CLERK) 5% 4%

FIGURE 14: OCCUPATION AND SEXWISE DISTRIBUTION OF

HOARSNESS OF VOICE

Among the male and female patients in all the categories male patients were

found to be predominant.
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TABLE 5: SOCIO ECONOMIC STATUS

SOCIO ECONOMIC

STATUS
PERCENTAGE(%)

UPPER 4%

UPPER MIDDLE 8%

LOWER MIDDLE 18%

UPPER LOWER 30%

LOWER 40%

FIGURE 15: SOCIO ECONOMIC STATUS

40% belonged to lower socio economic status and least cases 4% belonged to

upper class.
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TABLE 6 : RESIDENCE OF PATIENTS WITH HOARSENESS OF

VOICE

RESIDENCE PERCENTAGE(%)

URBAN 41%

RURAL 59%

FIGURE 16: RESIDENCE OF PATIENTS WITH HOARSENESS OF

VOICE

Maximum of 59% of patients were from rural area and minimum of 41% of

patients were from urban area.
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TABLE 7: CLINICAL PRESENTATION OF PATIENTS WITH

HOARSENESS OF VOICE

SYMPTOMS PERCENTAGE(%)

HOARSENESS 100%

DYSPHAGIA 25%

NECK SWELLING 14%

DRY COUGH 10%

FOREIGN BODY SENSATION OF

THROAT
10%

STRIDOR 5%

HEMOPTYSIS 5%
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FIGURE 17: CLINICAL PRESENTATION OF PATIENTS WITH

HOARSENESS OF VOICE

All 100 cases presented with hoarseness of voice followed by 25 % cases

with dysphagia, 14 % cases with neck swelling, 10% cases with foreign body

sensation of throat and dry cough,

5% cases with stridor and 5% cases with hemoptysis.

100%

25%

62

FIGURE 17: CLINICAL PRESENTATION OF PATIENTS WITH

HOARSENESS OF VOICE

All 100 cases presented with hoarseness of voice followed by 25 % cases

with dysphagia, 14 % cases with neck swelling, 10% cases with foreign body

sensation of throat and dry cough,

5% cases with stridor and 5% cases with hemoptysis.

25%
14% 10% 10% 5%

CLINICAL PRESENTATION

62

FIGURE 17: CLINICAL PRESENTATION OF PATIENTS WITH

HOARSENESS OF VOICE

All 100 cases presented with hoarseness of voice followed by 25 % cases

with dysphagia, 14 % cases with neck swelling, 10% cases with foreign body

sensation of throat and dry cough,

5% cases with stridor and 5% cases with hemoptysis.

5% 5%



63

TABLE 8 : HOARSENESS OF VOICE  IN RELATION TO HABITS

HABITS PERCENTAGE(%)

SMOKING 30%

TOBACCO PREPARATIONS 20%

ALCOHOL 8%

BOTH ALCOHOL AND SMOKING 7%

VOCAL ABUSE 19%

NO HABITS 23%

Commonest habit noted was smoking in 30% cases and least habit was

both alcohol and smoking seen in 7% cases.

FIGURE 18 : HOARSENESS OF VOICE  IN RELATION TO HABITS
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TABLE 19: DURATION OF HOARSENESS OF VOICE

DURATION PERCENTAGE(%)

< 1 months 38%

1 – 3 months 33%

3 – 6 months 21%

6 – 9 months 4%

9 – 12 months 2%

≥12 months 2%

Maximum number of patients of about 38% presented during 1-3 months.

Least number of patients of about 2% presented during ≥12 months.
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FIGURE 20: DURATION OF HOARSENESS OF VOICE

0%

5%

10%

15%

20%

25%

30%

35%

40%

<1 MONTHS 1-3
MONTHS

65

FIGURE 20: DURATION OF HOARSENESS OF VOICE

1-3
MONTHS

3-6
MONTHS

6-9
MONTHS

9 -
12MONTHS

DURATION

65

FIGURE 20: DURATION OF HOARSENESS OF VOICE

9 -
12MONTHS

≥ 12
MONTHS



66

TABLE 10 : INDIRECT LARYNGOSCOPIC (IDL) EXAMINATION

IDL FINDINGS PERCENTAGE(%)

ULCEROPROLIFERATIVE GROWTH

INVOLVING SUPRAGLOTTIS, GLOTTIS

AND SUBGLOTTIS

33%

CONGESTION OF VOCAL FOLDS,

ARYTENOIDS, AYEPIGLOTTIC FOLDS,

EPIGLOTTIS, INTERARYTENOID

30%

VOCAL CORD NODULES 33%

VOCAL CORD PARALYSIS 15%

VOCAL CORD POLYP 10%

VOCAL CORD PAPILLOMA 5%

VOCAL CORD CYST 2%

SUBMUCOSAL HEMORRHAGE OF VOCAL

FOLDS AND FALSE CORDS
2%

About 33% presented with ulcero-proliferative growth of supraglottic, glottis

and subglottis followed by congestion(30%), vocal cord nodules(33%) , vocal

cord paralysis(15%), papilloma(5%), cyst(2%) and the last but not the least is

the submucosal hemorrhage of vocal cords and false cords(2%).
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FIGURE 21 : INDIRECT LARYNGOSCOPIC (IDL) EXAMINATION
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TABLE 11 : INVESTIGATIONS

INVESTIGATIONS PERCENTAGE(%)

INDIRECT LARYNGOSCOPY 97%

VIDEOLARYNGOSCOPY 41%

97% of cases underwent indirect laryngoscopic examination and 41% of cases

underwent video laryngoscopic examination.

FIGURE 22 : INVESTIGATIONS
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TABLE 12: HISTOPATHOLOGY

HISTOPATHOLOGY

NO. OF

CASES

(73pts)

PERCENTAGE(%)

SQUAMOUS

CELLCARCINOMA(KERATIN PEARLS)
33 45.2%

CASEATING GRANULOMA AND ACID

FAST BACILLI
8 10.96%

HYPERPLASTIC STRATIFIED

SQUAMOUS EPITHELIUM WITH

PIGMENT LADEN MACROPHAGES

24 32.88%

SQUAMOUS PAPILLOMA 5 6.85%

DENSE FIBRIN DEPOSITION WITH

STELLATE CELLS WITH

HEMORRHAGES

3 4.11%

Out of 100 cases, only 73 cases were subjected to histopathological

examination. Squamous cell carcinoma was diagnosed in 33 cases (45.200%)

cases, squamous papilloma in 5 cases (6.85%), hyperplastic stratified squamous

epithelium with pigment laden macrophages in 24 cases  (32.88%) cases and

caseating granuloma with acid fast bacilli 8 case (10.96%) and dense fibrin

deposition with stellate cells with heamorrhage in 3 cases(4.11%).
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FIGURE 23: HISTOPATHOLOGY
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TABLE 13: ETIOLOGY OF HOARSENESS OF VOICE

AETIOLOGY PERCENTAGE(%)

LARYNGEAL MALIGNANCY 33%

VOCAL CORD NODULES 22%

VOCAL CORD PALSY 15%

CHRONIC LARYNGITIS AND GERD 10%

TUBERCULOSIS OF LARYNX 8%

VOCAL CORD PAPILLOMA 5%

VOCAL CORD POLYP 3%

VOCAL CORD CYST 2%

LARYNGEAL TRAUMA 2%

Commonest etiology noted was malignancy comprising 33% and least

were, 2% each of vocal cord cyst and laryngeal trauma.
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FIGURE 24: AETIOLOGY OF HOARSNESS OF VOICE
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TABLE :14 ETIOLOGY OF VOCAL CORD PALSY

CAUSE
NUMBER OF

PATIENTS(15pts)
PERCENTAGE (%)

IDIOPATHIC 8 53.4%

THYROID SURGERY 3 20%

NECK TRAUMA 2 13.3%

NASOPHARYNGEAL

CARCINOMA
2 13.3%
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DISCUSSION

Hoarseness is a symptom, not a disease. It is one of the commonest

symptoms and is invariably earliest manifestation of a large variety of

condition  affecting voice apparatus. Its importance derives from the deplorable

fact that though benign lesions are numerically more common cause than

malignant  diseases, opportunity for the cure has often been lost by delay under

a benign  diagnosis. Parik8 mentions that it is however strange that hoarseness

as a subject  has not attracted the attention of many workers. Hoarseness lasting

longer than  two weeks needs complete evaluation to rule out malignancy as a

cause.

A total 100 cases of hoarseness of voice were studied during study

period. In our study period incidence of hoarseness voice was 0.27% while in a

study by Sambu Baitha92 incidence of hoarseness was 0.32%, which nearly

coincides with our study.

Age and Sex:

In our study age of patients with hoarseness of voice ranged from 8 yrs

to 78 yrs majority of patients i.e. 31 % cases were in the group of 41-50 years

and minimum number of patients i.e. 2 % case were in the age of group of <10

years. In a study by Sambu Baitha92 majority of patients i.e. 31 cases (28.18%)

were in the age group of 31-40 years. In a study by Swapan Ghosh 93 maximum

patients i.e. 28 cases (28%) were in the age group of 21-30 years.
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In our present study 66 % patients were males and  34% patients were

females, thus  male to female ratio of approximately 2:1 was observed. This

finding was similar to the study done by Sambu Baitha,92 where males 74 cases

(67.27%)  and female 36 cases (32.72%) were noted and also in study by

Parikh8 where  males presented 67% and females 63% with male to female

ration of 2:1. But in a study done by Sudhir babu the male female ratio was

found to be 1.89:1 which was found to be little bit lower than other studies.AAA

Occupation:

In our study majority of patients of about 48% cases were of labourer

class and least i.e. 5% cases were in the others group. In a study by

SambuBaitha et al92 the same observation was made i.e. majority of patients

were of labourer class (36.36%). In our study group among males and females

labourclasses,  male was found to be predominated i.e. male 52.63% and

female 48.30%.  In females next common group was house wife (27.28%) least

was of others group. In the study done by Swapan Ghosh 93 majority of patients

were house wife (29%).

Socio economic status:

In our study, majority of patients (40.00%) belonged to low  socio

economic status and also majority of patients among males(36.84%) and

females (45.45%) belong to lower socio-economic status.  Upper lower group
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was next common (30.00%), other groups with decreasing frequency were

lower middle (18%), upper middle (8%) and  upper (4%).

Residence:

In our study about 59% patients were from rural  area and minimum

cases of 41% patients were from urban area. This was similar and coincides

with the study done  bySambuBhaita92 were predominantly patients were from

rural areas comprising of 83 cases (75.5%).

Substance Abuse:

Brock has mentioned inhaled irritants especially cigarette smoke as most

important predisposing factors for hoarseness.36 In our present study

commonest habit  noted was smoking which was seen in 30 % patients and the

alochol was the lowest habit seen in 8% of patients. Our study was similar to

the study done Sambu Baitha.94 In  the study done by Swapan Ghosh93 vocal

abuse was noted in 72% of  cases. In the study done by SambuBaitha94

smoking was noted in 25.45% of cases, chewing tobacco preparation was noted

in 17.27% and alcohol in 12.72%. Parik8 has found  that smoking was

associated with hoarsness in about 20% of cases only and vocal abuse was

found in 56%. In our study among  males, majority were smokers and were

about 79.17% and among females 50% had history of vocal abuse.
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Clinical presentation:

Hoarseness was noted in all the 100% cases and the next common

symptom was the dysphagia which was noted in 25%of patients, neck swelling

in 14% of patients. Other symptoms were dry cough(10%), foreign body

sensation in throat (10%), stridor(5%) and Hemoptysis(5%). This was similar

to the study done by SambuBaitha92 hoarseness was observed in all the cases

(100%) and the least common symptom was noisy respiration (0.99%).

Duration of hoarseness of voice:

In our study, duration ranged from 3weeks to 1 year. The maximum

number of patients presented to us with duration of 1-3 months was about 38%.

Thirty three(33%) patients presented to us with a duration of 1 – 3months of

hoarseness. Our study was similar to the study done by  SambuBaitha92 where

about 50% of patients had presented to the hospital with a duration of one

month.

Indirect laryngoscopic (IDL) examination:

On indirect laryngoscopic examination (IDL) commonest finding was -

Ulceroproliferative growth involving larynx and

laryngopharynx[supraglottis,glottis and subglottis] which was seen in 33% of

cases. And the rare finding is the vocal fold cyst and submucosal hemorrhage

of vocal folds and false cords were noted in 2%. In a study by SambuBaitha92,
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congestion of vocal cords noted in 34.54%, growth in only 9% of cases on IDL

examination. This was contrast to our study. This may be due to patients habits.

Investigations:

While studying, in the present study 97% were subjected for indirect

laryngoscopic examination and 41% were subjected to videolaryngoscopic

examination. In study by Parikh8 60% of patient underwent microlaryngoscopy.

In the study done by SambuBaitha92 DLS/MLS was done is 40 cases (36.36%).

This was similar and coincides with the present study.

Histopathology:

In our study out of 100 cases, only 73 cases were subjected to

histopathological examination. Squamous cell carcinoma was diagnosed in 33

cases (45.200%)  cases, squamous papilloma in 5 cases (6.85%), hyperplastic

stratified squamous epithelium with pigment laden macrophages  in 24 cases

(32.88%) cases and caseating granuloma with acid fast bacilli 8 case (10.96%)

and dense fibrin deposition with stellate cells with heamorrhage in 3

cases(4.11%).

Aetiology of hoarseness of voice:

In our study commonest aetiology observed was, malignancy of larynx

and laryngopharynx in about 33% of patients. Among males commonest

etiology was malignancy of larynx and laryngopharynx 29 cases (41.86%) and
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among females malignancy of larynx and laryngopharynx was only 11.77% (4

cases). Among patients with malignancy males were common 29 cases

(92.86%) and females 4 cases (7.14%) with male to female ratio as 13:1. In

study by Sambu Bhaita.92 incidence of malignancy was 14.54% with male to

female ratio as 15:1. In study  by Kadambari9 incidence of malignancy was

18% and in study by Swapan  Ghosh93 incidence of malignancy was only 8%

and in Parikh8 incidence of malignancy was 12%. When compared to the other

study our study malignancy incidence for hoarseness was found to be high this

may be due to their socioeconomic status and substance abuse related.

In our study next common aetiology was vocal cord nodules in 22 cases with

male to female ratio 1:2. Among males 36.37% (8cases) were affected and

among females 63.63% (14 cases) patients had vocal nodules. In all cases vocal

nodules were bilateral. Vocal nodules were the commonest aetiology in study

by  Parikh8 (50%) with males 43.3% and females 56.7% and also study by

Swapan  Ghosh93 it was commonest etiology with incidence of 30% with male

to female  ratio 1:1.5. In study by Sambu Baitha92 incidence was only 12.72%

with male to femaleratio 1:1.3. In our study also it was cleary defines that vocal

nodule is more common in female than male but the ratio is found to be lower

when compared to other studies.

Third common aetiology was vocal cord paralysis noted in 15% of cases.

Among  males the  incidence was 9.30% (8 cases) and among female

29.41% (10 cases), with  male to female ratio as 0.8:1. In study by
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Parikh,8Kadambari9 and Sambu Baitha9, It was only 3%, 9% and 9%

respectively, with male to female ratio in Sambu Baitha92 study was 9:1. Our

study have a very lower male female ratio. Our study showed clearly that

females have a higher vocal cord palsy rate compared to male.

The fourth common etiology was chronic laryngitis and GERD noted in

10 cases. Among females it was noted in common etiology 5 cases. Male to

female ratio was found to be 1:1 as 5 cases of males had chronic laryngitis. In

both studies of Parikh8 and Sambu Baitha94 chronic laryngitis was commonest

etiology comprising of 48% in each, whereas in study by Swapan Ghosh93, it

was only 6% and in study by Kadambari9 it was 8%. Our study was similar to

the study done by Swapna Ghosh and Kadambari  but contrast to the other

studies like Parikh and SambuBaitha.

The fifth common etiology was tuberculosis of larynx 8 cases. All  the

patients were males with pulmonary tuberculosis. In study by Parik8Sambu

Baitha92 and Kadambari9 incidence of tuberculosis was 23%, 5.45% and 1%

respectively.

Vocal cord papilloma was found in 5 cases  with male to female  ratio as

1:2. Vocal cord polyp was presented in 3 patients with male to female ratio as

1:2 as one male and two female had vocal cord polyp. In study by Swapan

Ghosh93, Parikh8 and Sambu Baitha92 incidence of vocal cord polyp were 23%,

15%, and 4.54% with male to female ratio as 3.6:1, in SwapanGhoash Study93

and 1:1.5 in Parikh8 study. Only Parikh study was similar to our study where as



81

in other studies the vocal cord polyp had a higher incidence than others. Other

cases, which presented with hoarseness, were vocal cord cyst in 2 patients and

laryngeal trauma in 2 patients.
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SUMMARY

The human voice is an extraordinary attainment, which is capable of

conveying not only complex thoughts but also subtle emotions. Production of

voice in complex mechanism. The vocal folds produce tone that becomes

modified by pharynx, palate, tongue, nose and lips to generate the individual

sounds of speech.

Hoarseness of voice is one of the commonest important symptom in

otolaryngological practice invariably the earliest manifestation of large number

of conditions directly or indirectly affecting the voice apparatus.

Not much work has been carried out in this field, Parik8 mentions, and “It is

however strange that hoarseness as a subject has not attracted the attention of

many workers.

1.In our present study incidence of hoarseness voice was 0.27% of total ENT

Cases

2.Maximum number of cases (31%) were in the age group of 41-50 years,

among males common age groups was 41-50 years and among females is 31-

40 years of age group.

Hoarseness was commonly found in labourer class (48%). Both among

males and females this was commonest group.
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Lower socio economic group was commonly noted among patients

(40.00%), also both in males and females.

Majority patients were from rural area (59%). Smoking was commonly

encountered substance abuse among males (30.00%) and no substance abuse

among females.

Along with hoarseness (100%) other symptom with which patient

presented were dysphagia (25%), neck swelling (14%), dry cough (10%),

foreign body sensation in throat (10%), stridor (5%) and Hemoptysis (5%).

Maximum number of patients presented with hoarseness of voice with

duration of <1 month.  On indirect laryngoscopic examination commonest

finding was ulceroproliferative growth (33.33%).Indirect laryngoscopic

examination done in 97% and video laryngoscopic examination in 41%.

Among 73% patients of histopathological studies, commonest finding was

squamous cell carcinoma (45.2%).

Laryngeal malignancy was the commonest cause of hoarseness of voice

(33%) and males were commonly affected. Smoking was noted in all male

patients with malignancy (80%), along with alcohol consumption in 70% and

chewing tobacco preparation in 65% of cases.

Vocal cord nodules were found in 22% of patient and was the second

most common disease with male to female ratio 1:2.
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Vocal cord palsy was found in 15% of cases and was common in

females (29%). Chronic laryngitis and GERD was found in 10% and was found

in 23% among males and 18% among females, with male to female ratio 1:1.

Tuberculosis was found in 8%, all cases were males, with pulmonary

tuberculosis.

Vocal cord papilloma presented in 5% of cases and females were

commonly affected (66%) with male to female ration 1:2. Vocal fold polyp was

found in 3% of cases, each one in male (33%) and two in female (67%). Vocal

cord cyst was presented in 2% of cases. Two cases (2%) presented with

laryngeal trauma.
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CONCLUSION

1.The incidence of hoarseness of voice in our study is 0.27%

2.Laryngeal malignancy (Squamous cell carcinoma) was found to be the most

common cause of hoarseness of voice.(33%)

3.Smoking was found to be the most common etiological factor for squamous

cell carcinoma of Larynx(30%).

4.In our study, male patients were found to be affected more in laryngeal

carcinoma than females with male female ratio of 13: 1.

5.Rural population and patients in low socio economic status were the most

affected

Thus from this study, we conclude that, the  symptom of hoarseness of

voice should never be ignored as it is  the most common symptom in laryngeal

malignancy.Any patient with hoarseness should be thoroughly investigated to

rule out malignant conditions and conditions that might cause respiratory

distress  leading to life threatening complications.
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ABBREVIATIONS

DL Scopy - Direct Laryngoscopy

VL Scopy - Video Laryngoscopy

MLS - Micro Laryngeal Surgery

VC - Vocal Cord

IDL - Indirect Laryngoscopy

RLN - Recurrent Laryngeal Nerve

SLN - Superior Laryngeal Nerve

TC - True Cords

FC - False Cords
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CLINICAL ASSESSMENT PROFORMA

HISTORY

-Name

-Age

-Sex

CHIEF COMPLAINTS

-Voice change

-Dysphagia

-Odynophagia

-Recurrent aspiration

-Regurgitation

PAST MEDICAL HISTORY

-Diabetes/Hypertensive/Allergies/Tuberculosis/h/o previous

surgeries/Neurological disorders/Trauma/Hypothyroidism

PERSONAL HISTORY

-h/o Smoking/Alcohol/Tobacco/Voice abuse

EXAMINATION

-General physical examination

-Local examination:-

Indirect laryngoscopy and Video laryngoscopy

IMPRESSION:-
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STATEMENT OF CONSENT

I, …………………………. do hereby volunteer and consent to

participate in this study being conducted by Dr.Minu Madeswaran have

been read and understood the consent form/ or it has been read and

explained to me in my own language. The study has been fully explained

to me, and I may ask questions at any time.

Study Name

“A CLINICAL STUDY ON ETIOPATHOGENESIS OF HOARSENESS

OF VOICE”

Signature / Left thumb Impression of the Volunteer Date :

Place :

Signature and Name of witness Date :

Place :

Signature of the Investigator :

Name of the Investigator :
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xg;g[jy; gotk;

bgah; :

ghypdk; :

Kfthp : taJ :

kpD khnj!;tud; Mfpa ehd; PSG kUj;Jtf; fy]Y}hpapd] fhJ/

\f]F/ bjhz]il Jiwapd; fPH; Fuy; kw;Wk; mjd; khw;wj]jpw]fhd

fhuz';fis fz]lwpa[k] Ma]t[ vd]w jiyg]gpy] Ma]t[ nkw]bfhs]s

cs]nsd]

mth]fs] Ma;tpy; bra;Kiw kw;Wk; midj;J tpgu';fisa[k;

nfl;Lf; bfhz;lJld;/ vdJ midj;J re;njf';fisa[k;

bjspt[gLj;jpf; bfhz;nld; vd;gij bjhptpj;Jf; bfhs;fpnwd;.

ehd; ,e;j Ma;tpy; KG rk;kjj;JlDk;/  Ra rpe;jida[lDk;

fye;J bfhs;s rk;kjpf;fpnwd;.

,e;j Ma;tpy; vd;Dila midj;J tpgu';fSk;

ghJfhf;fg;gLtJld;/ ,e;j Kot[fs; Ma;tpjHpy; btspaplg;gLtjpy;

vdf;F ve;j Ml;nrgida[k; ,y;iy vd;gij bjhptpj;Jf; bfhs;fpnwd;.

ve;j neuj;jpYk; ,e;j Ma;tpy; ,Ue;J tpyfpf; bfhs;s vdf;F chpik

cz;L vd;gija[k; mwpntd;.

,lk; :

njjp : ifbahg;gk; / ifnuif
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MASTER CHART

Sl.

No.
IP No. Age Sex Residence Occu SES History Habits Inv. Diagnosis

1 26240 32 M U Labour Upper Lower 2 TC DL V Trauma

2 51570 41 M R Farmer Upper Lower 2 AC DL Laryngitis

3 28689 53 M R Labour Lower 4 Sm DL+VL L. Malignancy

4 27815 43 M R Farmer Upper Lower 12 AC DL+VL V Palsy

5 27600 34 M U Labour Upper Lower 2 AC VL V Nodule

6 28205 45 M R Farmer Lower 12 TC DL+VL L. Malignancy

7 41928 47 M R Labour Upper Lower 30 Sm DL+VL L. Malignancy

8 27824 36 M U Labour Upper Middle 6 TC DL+VL Tuberculosis

9 29959 48 M R Labour Lower 18 Sm DL+VL L. Malignancy

10 27683 35 M R Labour Upper Middle 3 TC DL+VL Tuberculosis

11 27991 49 M U Farmer Upper Lower 36 Sm DL+VL L. Malignancy

12 38705 25 M U Labour Upper Middle 1 VA DL+VL Polyp

13 38873 58 M R Farmer Lower 8 Sm DL+VL V Palsy

14 38870 59 M R Farmer Lower 9 Sm DL+VL V Palsy

15 39459 47 M U Labour Lower Middle 3 TC VL V Nodule

16 39742 57 M R Labour Lower 24 Sm DL+VL L. Malignancy

17 37462 27 M U Student Lower Middle 3 VA DL Laryngitis

18 41765 23 M U Student Lower Middle 1 NH DL Laryngitis

19 41928 22 M U Labour Lower Middle 1 VA DL Laryngitis

20 41857 51 M R Farmer Lower 24 Sm DL+VL L. Malignancy

21 41658 38 M R Labour Lower Middle 6 TC DL Laryngitis

22 42735 56 M U Farmer Lower 12 Sm DL+VL L. Malignancy
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23 32345 45 M U Farmer Upper Lower 18 Sm DL+VL L. Malignancy

24 43102 42 M R Labour Lower Middle 12 TC DL+VL L. Malignancy

25 32892 12 M U Student Upper Lower 1 NH DL Laryngitis

26 43016 51 M R Farmer Lower 2 Sm DL+VL V Palsy

27 43616 66 M R Labour Lower 24 Sm DL+VL L. Malignancy

28 32387 28 M U Labour Lower Middle 1 TC DL+VL V. Papilloma

29 33464 54 M R Farmer Lower Middle 1 AC DL+VL Tuberculosis

30 44594 68 M U Others Lower 24 Sm DL+VL L. Malignancy

31 44647 44 M U Labour Upper Lower 1 Sm DL Laryngitis

32 44349 56 M R Farmer Lower Middle 2 TC DL+VL V Cyst

33 44997 57 M U Labour Lower Middle 24 Sm DL+VL L. Malignancy

34 45967 43 M R Farmer Lower Middle 1 TC DL Laryngitis

35 44948 47 M U Labour Upper Lower 2 VA DL+VL Tuberculosis

36 45195 60 M R Others Lower 4 Sm DL+VL Tuberculosis

37 60478 58 M R Farmer Lower Middle 48 AC DL+VL L. Malignancy

38 51261 17 M U Student Upper 2 NH DL Laryngitis

39 50551 19 M U Student Upper Lower 2 VA DL Laryngitis

40 34065 63 M R Labour Lower Middle 24 Sm DL+VL L. Malignancy

41 53905 59 M U Labour Lower Middle 24 Sm DL+VL L. Malignancy

42 54165 41 F R House Wife Lower Middle 18 NH DL Laryngitis

43 54522 43 F R Farmer Upper Middle 12 NH DL Laryngitis

44 55038 32 F U House Wife Lower 6 VA VL V Nodule

45 55285 37 F R House Wife Upper Lower 12 VA DL+VL V Palsy

46 55108 36 F U Labour Lower 24 VA DL+VL V Palsy

47 34987 39 F U Labour Upper Lower 30 VA DL+VL V Palsy

48 46677 45 F U Farmer Lower 36 NH DL+VL L. Malignancy

49 47342 31 F R Labour Upper Middle 24 NH DL Laryngitis

50 47199 78 F R Labour Upper Lower 12 TC DL+VL L. Malignancy



98

51 47646 34 F U House Wife Lower 24 NH VL V Nodule

52 47662 47 F R Labour Upper Lower 2 TC DL+VL L. Malignancy

53 47787 44 F R Labour Lower 12 NH DL+VL V Palsy

54 47853 8 F U Student Lower Middle 3 NH DL+VL V. Papilloma

55 47952 49 F R Labour Lower 4 VA DL+VL V Polyp

56 48369 26 F U Student Lower Middle 18 NH DL+VL V. Papilloma

57 48421 34 F U Student Upper 36 VA VL V Nodule

58 46943 46 F R House Wife Lower 48 NH DL+VL L. Malignancy

59 49533 38 F R House Wife Lower 48 VA VL V Nodule

60 49601 53 F R Labour Lower 48 NH DL+VL V Palsy

61 26420 32 M U Labour Upper Lower 2 TC DL V Trauma

62 51750 41 M R Farmer Upper Lower 2 AC DL Laryngitis

63 28869 53 M R Labour Lower 4 Sm DL+VL L. Malignancy

64 21785 43 M R Farmer Upper Lower 12 AC DL+VL V Palsy

65 27060 34 M U Labour Upper Lower 2 AC VL V Nodule

66 28520 45 M R Farmer Lower 12 TC DL+VL L. Malignancy

67 41882 47 M R Labour Upper Lower 30 Sm DL+VL L. Malignancy

68 27245 36 M U Labour Upper Middle 6 TC DL+VL Tuberculosis

69 29975 48 M R Labour Lower 18 Sm DL+VL L. Malignancy

70 27386 35 M R Labour Upper Middle 3 TC DL+VL Tuberculosis

71 27919 49 M U Farmer Upper Lower 36 Sm DL+VL L. Malignancy

72 38507 25 M U Labour Upper Middle 1 VA DL+VL Polyp

73 38372 58 M R Farmer Lower 8 Sm DL+VL V Palsy

74 38087 59 M R Farmer Lower 9 Sm DL+VL V Palsy

75 39954 47 M U Labour Lower Middle 3 TC VL V Nodule

76 39247 57 M R Labour Lower 24 Sm DL+VL L. Malignancy

77 37246 27 M U Student Lower Middle 3 VA DL Laryngitis

78 41576 23 M U Student Lower Middle 1 NH DL Laryngitis
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79 41829 22 M U Labour Lower Middle 1 VA DL Laryngitis

80 41675 51 M R Farmer Lower 24 Sm DL+VL L. Malignancy

81 41567 38 M R Labour Lower Middle 6 TC DL Laryngitis

82 42537 56 M U Farmer Lower 12 Sm DL+VL L. Malignancy

83 32543 45 M U Farmer Upper Lower 18 Sm DL+VL L. Malignancy

84 43216 42 M R Labour Lower Middle 12 TC DL+VL L. Malignancy

85 32990 12 M U Student Upper Lower 1 NH DL Laryngitis

86 43106 51 M R Farmer Lower 2 Sm DL+VL V Palsy

87 43672 66 M R Labour Lower 24 Sm DL+VL L. Malignancy

88 32753 28 M U Labour Lower Middle 1 TC DL+VL V. Papilloma

89 33565 54 M R Farmer Lower Middle 1 AC DL+VL Tuberculosis

90 44495 68 M U Others Lower 24 Sm DL+VL L. Malignancy

91 44365 44 M U Labour Upper Lower 1 Sm DL Laryngitis

92 44390 56 M R Farmer Lower Middle 2 TC DL+VL V Cyst

93 44971 57 M U Labour Lower Middle 24 Sm DL+VL L. Malignancy

94 45953 43 M R Farmer Lower Middle 1 TC DL Laryngitis

95 44922 47 M U Labour Upper Lower 2 VA DL+VL Tuberculosis

96 45165 60 M R Others Lower 4 Sm DL+VL Tuberculosis

97 60443 58 M R Farmer Lower Middle 48 AC DL+VL L. Malignancy

98 51289 17 M U Student Upper 2 NH DL Laryngitis

99 50501 19 M U Student Upper Lower 2 VA DL Laryngitis

100 34100 63 M R Labour Lower Middle 24 Sm DL+VL L. Malignancy


