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Tremendous advancement
has taken place in the
understanding of voice
disorders

Phoniatrics is a
subspecialty devoted
to the study of voice
disorders

Voice
Voice disorders
are a
manifestation of
laryngeal
pathology

23% of
children have
some form of
voice disorder
of the other

Language Disorder

Dysphonia
This is a predominant symptom of
voice disorder.
It is also known as hoarseness of
voice.
Should be distinguished from
disorders of speech, articulation &
language, where the function of
larynx is normal.

Different from dysphonia. Larynx is
normal functionally & anatomically
in these children.
In this condition the child uses
words and sentences
inappropriately

Paediatric dysphonia may
negatively impact on a child’s
education, emotional and
psychological development

Growth & Development of Larynx

Development of
larynx is closely
associated with
the development
of trachea

Development of
larynx starts in the
form of
laryngotracheal
groove in the ventral
wall of the pharynx

Larynx develops
during the 4th
week of
intrauterine life

Cranial end of
laryngotracheal tube
forms the larynx and
trachea, while the
caudal end produces
the two main bronchi.
This is also the place
from where two lung
buds begin their
development

Any congenital
malformation
of pharynx
and
oesophagus is
always
associated
with certain
degree of
malformation
of larynx &
trachea

Embryology

1. The endodermal tissues of the cranial end of laryngotracheal tube makes up the epithelial
lining of larynx.
2. Laryngeal cartilages develop from the mesenchyme of the 4 th & 6th pairs of pharyngeal
arches.

3. Arytenoid swelling is formed at the cranial end of laryngotracheal tube by proliferation of
mesenchymal tissue derived from neural crest cells. This structure will grow towards the
tongue and forms the primordial glottis. As it develops further it changes the primordial
glottis into a T shaped laryngeal inlet.
4. There is temporary occlusion of laryngeal inlet due to rapid proliferation of epithelial lining
of the larynx. By the 10th week of gestation recanalization occurs and consequently a pair of
laryngeal ventricles are formed.
5. The laryngeal ventricles are bound by tissue that progresses into false and true vocal folds.
6. Proliferation of mesenchyme in the ventral part of 3rd and 4th pharyngeal arches will form
hypobranchial eminence which later forms the epiglottis.

7. The superior laryngeal nerve supplies that part of larynx developing from 4th arch. The
recurrent laryngeal nerve supplies structures that derive from 6th arches

Adult & Pediatric larynx Differences

Increase in
length is
confined to
membranous
portion of vocal
fold

At puberty length of
vocal fold undergoes
dramatic increase
more in males
(doubles) in females
the increase is about
a third

Up to the age of 10
the length of vocal
fold is similar in
males & females
(6-8mm)

Elongation of Vocal Folds

1. Up to the age of 10 the length of vocal folds are more or less similar in both sexes (i.e. 6-8
mm).

2. At puberty vocal folds undergoes substantial increase in its length (more pronounced in
males). It virtually doubles its length, in females the increase is not that pronounced
(increase is about a third of its original length). Males (15-18 mm) Females (8.5 – 12 mm).
3. Membranous portion of vocal fold shows the maximum increase in size, where as the
cartilaginous portion shows a moderate increase only.
4. Posterior portion of glottis is wider and serves as channel for respiration while the anterior
portion is narrower and serves as phonatory tool. (Hirano).

5. In bilateral vocal fold paralysis ablation of arytenoid will increase the phonatory gap while
preserving phonation.

Changes in vocal fold laminar structure

Differentiation of
laminar structure
continues throughout
childhood and gets
completed at puberty

Layers of vocal folds
5 Layers have been identified.
1. Epithelium
2. Superficial layer of lamina propria (Reinke’s
space)
3. Intermediate layer of lamina propria
4. Deep layer of lamina propria
5. Muscle layer

Vocal fold has 5 layers forming
a laminar structure. This
laminar structure is not present
at birth

The first two
layers are
known as the
cover & moves
freely over
deeper layers
which forms the
body / ligament
of vocal cord

Micro flaps are difficult to
raise in children because of
incomplete differentiation of
laminar structure of vocal
folds

Changes in Pitch

Factors affecting voice as the person
ages include:
1. Growth especially changes in vocal
fold length
2. Development of cricothyroid and
thyroarytenoid muscles
3. Changing structure of vocal fold
tissues
4. Ossification in laryngeal cartilages

Pitch of voice drops throughout
infancy and childhood in males
and females

Marked change in pitch in males occur
during puberty. Pitch change
corresponds to the anterior growth of
thyroid cartilage in males due to
testosterone. Fall in pitch is proportional
to the growth of membranous portion of
vocal cord

History & Examination

Voice clinic
should have
video
stroboscopy
equipment

Children with voice disorders may
present to the general clinic /
specialty clinic

1. If the problem is present from
birth, a congenital lesion is more
likely.
2. H/O endotracheal intubation
– should point to laryngeal
stenosis, CA joint fibrosis,
intubation granulomas or cyst
formation

Commonly symptoms start
with URI which is
accompanied by laryngitis.
This condition is made worse
by voice abuse / misuse

Mild / Moderate dysphonia
in a child is often accepted
by parents as a personality
trait and hence ignored
commonly

Dysphonia is persistent
with discrete vocal fold
lesions and rarely
returns to normal.

In some children
even mild
dysphonia
would be
considered as
troublesome

Severity of disorder could range from loss of singing voice to
complete loss of conversational voice

GERD

Causes laryngeal
irritation leading on to
dysphonia

Cough is harsh on the vocal folds. Constant coughing due to respiratory
illness may lead on to dysphonia.

Post nasal drip due to nasal allergy can also lead to dysphonia due to
constant clearing of throat.

Restrictive airway disease

Use of
steroid
inhalers can
cause
dysphonia

Patients with asthma have longer
pauses between speech
segments, pronounce fewer
syllables per breath, and require
more time for nonspeech
ventilatory activity.

Budesonide, beclomethasone and fluticasone are associated
with similar rates of dysphonia as a complication. Recent
studies reveal that budesonide is associated with the highest
risk of dysphonia when compared to beclomethasone and
fluticasone.

Causes
reduced
infraglottic
pressure
leading on
to
dysphonia

Bowing in the vocal
folds is caused due to
bilateral adductor
myopathy due to local
deposition of topical
steroids. This could
be the cause for
dysphonia

Steroids used as dry
powder inhaler had
reduced complications of
dysphonia.

Voice misuse / Abuse

Hearing loss will
make the child shout
causing strain to the
cords

Shouting common in
children will lead to
disorders of
hyperfunction like vocal
nodule causing
dysphonia

While examining a child with dysphonia it is imperative on the part of the
physician to test the child’s hearing. Careful attention should be paid to the
quality of voice.

Disorders like chocking, swallowing problems and exercise intolerance should
point to vocal fold paralysis.

Laryngoscopy

Older child
could be made
to cooperate for
indirect
laryngoscopy

Awake
Fiberoptic
laryngoscopy is
ideal

Two fold objectives:
1. Identification of
structural lesion if any
2. Assess laryngeal
mobility during phonation

Awake
laryngeal &
voice
examination
is the
standard
these days

Awake fiberoptic laryngoscopy can be performed on a child of almost any age. A 2.2 mm
fibreoptic scope is introduced via the nasal cavity. High definition images are provided by
these scopes.
Rigid laryngoscopy requires significant co operation from the patient. This co operation is
possible only in children above the age of 6. It provides unparalleled information on vocal
fold structure and mobility.

Acoustic Analysis

Unlike adults there
are no agreed
protocol for voice
analysis in children

Recorded
acoustic data
can be
analyzed using
computer
software

Measurement
of perturbation
is one useful
method

Perturbation theory describes how individual articulator movements tune vocal
tract resonance frequencies.
Assessment of speaking fundamental frequency (SFO) is one way of voice
assessment. There is no absolute frequency for an individual to use, but there is
a general range of efficient voice production. Healthy voice is supposed to have
roughly a frequency 25% above the lowest SFO of the individual’s frequency
range. Computer software can be used to extract SFO from spoken words.
Jitter & shimmer are two common perturbation measures used in acoustic
analysis. Jitter is a measure of frequency instability, while shimmer is a measure
of amplitude instability. Normal voice is supposed to have a small amount of
instability during sustained vowel production. Normal instabilities are influences
by tissue and muscle properties. Large variations in perturbation values signal
increased instability at the source (laryngeal level).

Perceptual evaluation of Voice

Perceptual
evaluation can
be either
informal or
formal

This involves describing
the voice by solely
listening to it using
auditory perception

Buffalo III voice profile is the
most popular. This scheme
rates laryngeal tone, pitch,
loudness, nasal resonance,
oral resonance, breath
supply, muscles, voice
abuse, rate, speech anxiety,
speech intelligibility

Informal
Informal perceptual evaluation takes
place throughout the whole meeting
between a therapist and a client. While it
may appear that the therapist is merely
chatting with the client, in reality the
therapist is evaluating the voice on a
principled basis.

0 – Normal
1 – Mild
2 – Moderate
3 - Severe

Formal
Formal voice evaluation involves the use
of a protocol. There is no universally
agreed upon method of conducting a
formal perceptual evaluation. There are
many schemes / protocols to choose from
each with its own strengths and
weaknesses.

GRBAS scale assesses the
overall voice abnormality by
roughness, breathiness,
asthenia and strain.

Clinical Voice Evaluation 2 (CVE2)

This was originally a software written for windows operating system. This program was meant
to assist in the perceptual assessment of voice difficulties in adults and children enabling the
clinician to perform a systematic voice evaluation. Two types of assessment can be
conducted:
1. A detailed assessment that gathers data in relation to client perception, contextual speech,
voice quality, S/Z ratio, MPT (maximum phonation time), endurance, breathing, pitch,
loudness, prosody, cough, coup, glottal attack, resonance, motor speech and musculoskeletal
tension.

2. The second type of assessment is a screening assessment that takes just 10 minutes to
perform. The data gathered is a subset of that collected for detailed assessment. Screening
assessments are used to determine whether or not the voice is sufficiently different from the
norm so as to warrant a complete, in-depth assessment.

Impact on the quality of life

Numerous
questionnaires have
been designed to
access the impact of
voice disorder for
adults
Similar
questionnaires
have been
developed to
access pediatric
patients also

Pediatric questionnaires

1. Pediatric VOS
2. Pediatric V-RQOL
3. Pediatric VHL

Problem with these
questionnaires is that
caregiver / parents
act as intermediary
hence may not be
reliable

Specific Disorders

Vocal nodules & functional voice disorders

Laryngeal hyperfunction is
the commonest cause for
dysphonia in children

Vocal nodules are
regarded as an
organic
manifestation of
laryngeal
hyperfunction

Laryngeal
hyperfunction
should be
corrected by
speech therapy
before operating on
the vocal nodule.
Surgery is very
rarely
recommended in
children

Majority of
vocal nodules
in children
disappear by
puberty

Periods of quiet
play is
advocated after
a spell of voice
intense sport
like football

Why voice therapy fails?
In some children vocal nodules in one cord
would also be associated with vocal cord cysts
with a nodule on the contralateral cord. This
could cause voice therapy to fail.
Video stroboscopic examination will identify
these lesions well.
Underlying psychological factors should also
be taken into consideration

Papilloma Larynx

Affected child are
known to get its
infection from
infected mother’s
genitals during
delivery

Occurs in two
forms
Adult (solitary)
Children
(multiple)

Papilloma in
children are
multiple &
aggressive

Hoarseness of
voice is the
principal
complaint.
Airway
obstruction
causing stridor is
also common

Cidofovir have been
shown to be of benefit
in reducing multiple
surgeries in these
patients

Caused by
HP type 1 or
HP type 6
virus

Since these lesions are prone for
recurrence after surgical removal
drugs like interferon / TUJA can
be administered as adjunct

Cidofovir
Direct intralesional injection of
cidofovir has found increasing usage
as a primary treatment modality for
recurrent papilloma larynx. It is
administered as intralesional
injection as a single dose drug, usual
dose being 1-12ml. Injection is
reconstituted in such a way as to
contain 2.5 mg of drug /ml. This
injection is given in two week
intervals if need be.

Intubation Injuries and Voice

Minor scarring may
interfere with voice
without compromising
airway

Surgical
management is
really challenging.
If airway is
adequate
medialization
techniques can be
attempted

Causes of dysphonia following intubation include:
1. Damage to vocal fold or underlying lamina
propria.
2. Cricothyroid join fixation
3. Posterior glottic scarring

Caused due
to
intubation
injuries

Voice therapy
could help
some of these
patients

Vocal Fold Paralysis

Lateralization
procedures can be
attempted to create a
wide posterior glottis
while allowing anterior
glottis for phonation

Children with unilateral cord
paralysis will suffer from
aspiration and weak cry. Many
children improve with time due to
compensation from the
contralateral non paralyzed cord.

Children with bilateral vocal fold
paralysis have a good voice / cry.
Airway is the only concern.
Spontaneous recovery occurs in
some children hence a 2 years
observation is necessary

Medialization
thyroplasty can be
considered in those
children who don’t
show signs of
improvement

The concept of placing a silastic implant before
puberty is not ideal in children as it interferes with
growth of laryngeal cartilages. Medialization
procedures using fat injection is preferable. Re
innervation techniques of course can be
attempted. Silastic implants is reserved for post
pubertal children

Tracheostomy & Voice

Voice change in these
patients is partly due
to tracheostomy and
partly due to the
laryngeal lesion that
necessitated
trachesotomy

Children
with
tracheosto
my will have
impaired
voice

Provision of
speaking
valve helps
these
children
regain voice

