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HOARSENESS or dysphonia is 
a blanket term used to describe 
abnormal qualities of voice. A 
normal voice should meet several 
criteria:
• Pleasant voice quality.
•  Pitch appropriate for age and 

gender.
•  Loudness appropriate to the 

communication event; intellig
ible and capable of appropriate 
modulation.

•  Adequate flexibility in terms of 
both pitch and loudness.

•  Adequate sustainability to meet 
the speaker’s social and occupa
tional needs.
In a clinical context, dysphonia 

may be subjective, that is, alter
ation in voice perceived by the 
patient, but from the observer 
point of view, still within the nor
mal range; or objective, a clearly 
abnormal voice, in terms of its 
pitch, loudness, breathiness and 
flexibility.

For this article, we will exclude 
the special needs of professional 
performance voice users. 

An aetiological approach is 
strongly recommended for the 
classification of hoarseness (see 
box, right).

Diagnosis and treatment of 
voice dysfunction is complicated 
by the fact that, in the clinical situ
ation, there is often more than a 
single aetiology. For example, in 
spasmodic dysphonia, the aetiol
ogy may be neurological, psycho
genic or idiopathic.

Hoarseness and  
voice dysfunction

Classification of causes of hoarseness 
Congenital disorders Sulcus volalis

Laryngomalacia Age-related voice change

Laryngeal webb Presbylaryngis

Laryngeal papilloma Benign neoplasms

Inflammatory disorders Papillomas

Laryngitis Fibromas

Fungal laryngotracheitis Cysts

Reflux-induced pharyngolaryngitis Malignant tumours

Metabolic disorders Squamous cell carcinoma of the larynx

Hyperthyroidism Lymphoma

Hypothyroidism Other laryngeal tumours

Amyloidosis Neurological disorders

Rheumatoid arthritis Idiopathic vocal fold paralysis

Trauma Iatrogenic vocal fold paralysis

Vocal nodules - spasmodic dysphonia

Contact ulcers - essential laryngeal tremor

Vocal process granulomas

Post-intubation laryngitis
cont’d next page



A NORMAL voice is one where 
voice quality, pitch, loudness and 
flexibility are reasonably pleasing 
and audible to the listener.

Abnormal voice is defined as hav
ing significant deviations in quality, 
pitch, loudness and flexibility. This 
may signify illness and may interfere 
with communication in social and 
or occupational situations.

Estimates of the incidence of 
voice disorders in the total popul
ation range from 3% to 9% and in 
children from 5% to 24%.

Of the 2000 new patients 
referred to the Sydney Voice Clinic 
between 1998 and 2008, 416 cases 
(20.8%) required primary surgical 
intervention, 37 cases (1.85%) 
required subsequent surgery, and 
18 cases (0.9%) required surgical 
intervention for diagnosis. 

That is, out of 2000 present
ations to a tertiary referral voice 
clinic, only 23.5% of cases 
required surgical intervention 
and 76.4% of cases were approp
riately treated conservatively. This 
reflects treatment statistics glo
bally.

Laryngeal function
It is important to remember that 
the vital functions of the larynx 
are phonation and to protect the 
lungs from foreign substances.

Assessment
From a general practice point of 
view, the assessment and treat
ment of a patient presenting with 
hoarseness or voice dysfunction 
follows general principles. 

After a general history, specific 
questions to ask are shown in the 
box, right.

A history of smoking associ
ated with hoarseness  that persists 
for more than 10 days is associ
ated with a laryngeal lesion until 
proven other wise and should be 
grounds for urgent referral to an 
otolaryngologist–head and neck 
surgeon.

Examination
Every dysphonic patient should 
have a thorough examination of 
their nose, nasal airway, oral cav
ity, tongue, pharynx, larynx (if the 
GP has laryngoscopic examination 
skills) and neck.

The GP can also undertake a few 
simple perceptual manoeuvres that 
may be helpful in the diagnosis of 
the cause of the vocal dysfunction, 
as listed below.

Maximum phonation time
Ask the patient to sit upright in a 
relaxed fashion and to sustain the 
vowel ‘EE’ at their normal pitch 
and volume for as long as they can.

In a fit, healthy individual, max
imum phonation time should be 
greater than 10 seconds and the 
vowel should be maintained at 
constant volume and pitch. 

Some of the causes of a reduced 
maximum phonation time are 
shortness of breath associated 
with lung dysfunction, vocalfold 
paralysis and psychogenic voice 
disorders.

Vocal range
Gross assessment of vocal range 
can be undertaken by asking the 
patient to glide on an ‘E’ as high 

and as low as they can go. There 
should be a smooth transition from 
high to low. Any significant pitch 
breaks are usually associated with 
hyperfunctional voice disorders or 
organic laryngeal pathology.

Volume assessment
Ask the patient to crescendo and 
decrescendo on an ‘E’ from soft to 
loud and loud to soft. 

Significant examination findings
Nasal obstruction affects reso
nance. Hyper or hyponasality is 
often confused with vocal dysfunc
tion. A patient may complain of 
change in voice, when really what 
is occurring is an alteration in na
sal resonance.

Examination of the oral cav
ity and tongue is very important 
because lesions in these sites can 
cause dysarthria. Patients often 
confuse dysarthria with dysphon ia 
and what they perceive to be 
hoarseness is actually a problem in 
their oral cavity or tongue.

Examination of the neck is 
important because any lymph
adeno pathy is a significant finding. 
If the lymphadenopathy is dif
fuse and bilateral — particularly 
when there has been no antecedent 
URTI — haemopoietic disorders 
and nonHodgkin’s lymphoma 
should be considered. 

Unilateral midcervical lym
phadenopathy should raise suspi
cion of upper aerodigestive tract 
malignancy. 

Enlargement of the thyroid 
gland, particularly with retro
sternal extension, may be the 
cause of breathy dysphonia asso
ciated with dysphagia. Unilateral 
thyroid enlargement may cause 
breathy dysphonia due to a unilat
eral vocalfold paral ysis.

Specialist assessment
Traditionally, laryngeal assess
ment has been static. Indirect 
laryngoscopy was carried out us
ing a headlight and a mirror, and 
gave a static examination of the 

larynx. It is useful to assess gross 
vocalfold movement and to detect 
the presence or absence of gross 
laryngeal pathology.

However, it has been almost 
totally superseded by the use of 
a rigid trans oral telescope with 
an angled tip or a small flexible, 
transnasal telescope (flexible fibre
optic rhinolaryngo scopy). 

Flexible fibreoptic rhinolar
yngo  scopy allows for much more 
subtle assessment of laryngeal 
movement during jointed speech, 
singing and swallowing, and is 
regarded as the gold standard in 
the assessment of vocalfold dys
function.

Dynamic assessment of voice 
involves skilled perceptual anal
ysis, computerised acoustic anal
ysis, stroboscopic assessment 
of laryngeal movement and the 
laryngeal mucosal wave, and slow 
frame or framebyframe analysis 
of stroboscopic differences within 
one vocal fold or comparison of 
one vocal fold with the other.

A relatively recent development 
in terms of dynamic assessment is 
videokymography. 

Videokymo graphy allows for 
the evaluation of many of the same 
vibratory features of the larynx 
as video stroboscopy. However, 
these features are presented in a 
different form. It is particularly 
useful in assessing the mucosal 
wave during the vibratory cycle in 
the openclosedopen phase.

Subtle differences in the vibra
tory pattern in the vocal fold 
abnormal phase closure (eg, phase 
asymmetry and phase irregulari
ties) are best assessed using video
kymography.

Highspeed digital imaging is at 
this stage a research instrument, 
but is increasingly being used in 
the clinical setting.
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Symptoms and assessment
A patient may 
complain of a  
change in voice, 
when really what 
is happening is an 
alteration in nasal 
resonance.

cont’d page 30

Questions to ask when assessing hoarseness
•  When was the onset of the hoarseness?

•  Was it associated with an upper respiratory tract infection?

•   Did it follow prolonged/unusual voice use?

•  Did it follow shouting or screaming?

•  Is it related to neck trauma?

•  Was it associated with vomiting or reflux?

•  Is the patient or has the patient ever been a smoker?

•  Is there any family history of cancer? Specifically, is there cancer of the 
upper aerodigestive tract?

•  Is it associated with any dysphasia, dysphagia or odynophagia?

•  Has the patient noticed any lumps in the neck?

•  Is it associated with any earache?

•  Does the patient suffer from rheumatoid arthritis or any other autoimmune 
disease?

•  Is the hoarseness associated with or precipitated by coughing or throat 
clearing?
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THE term laryngitis refers to any 
inflammatory change of the lar
ynx. It does not distinguish be
tween infection, allergy, changes 
due to vocal abuse, changes due 
to laryngo pharyngeal reflux or 
changes due to supraglottic soiling 
such as postnasal drip. 

Acute laryngitis 
In common usage, acute laryngitis 
usually refers to a viral infectious 
condition. It is one of the most 
common causes of hoarseness.

If the laryngitis is bacterial, as 
is uncommonly the case, loss of 
voice is usually accompanied by 
pain on swallowing or phonating. 
If bacterial infection is suspected, 
antibiotics and analgesic medica
tion should be prescribed. 

In cases of acute laryngitis, 
there is often a significant mis
match between the severity of the 
symptoms and visual examina
tion of the vocal folds; the vocal 
folds often show surprisingly little 
change. There might be slight ery
thema and  swelling, but there is 
usually no movement disorder. 

Aphonia (complete loss of voice) 
is sometimes associated with a 
viral laryngitis. These cases are 
very interesting. Examination of 
the larynx usually shows a reac
tive secondary elevation of the 
vocal folds due to inflammation 
and spasm of the pharyngeal mus
cles. The larynx is typically high 
and the thyrohyoid space is con
stricted. By gently massaging this 
space and temporarily lowering 
the larynx, the patient’s voice can 
momentarily be restored.

There is no specific treatment 

for aphonia secondary to viral lar
yngitis and the use of topical or 
systemic steroids is controversial. 

Chronic laryngitis
Chronic laryngitis is a much less 
welldefined condition, often associ
ated with multiple aetiologies.  The 
voice in chronic laryngitis is usu
ally rough, forced with a lower pitch 
than usual. 

Laryngeal examination in chronic 
laryngitis often shows a spectrum of 
characteristic changes. The surface 
of the vocal fold is usually smooth 
and glistening, with multiple dilated 
blood vessels. The free edge of the 

vocal fold appears swollen and 
roughened. 

The most common conditions 
associated with chronic laryngitis 
are smoking, excess alcohol, laryn
gopharyngeal reflux and voice mis
use or abuse. 

Voice misuse and overuse
Speaking is a physical task that 
requires coordination of breath
ing with the use of several mus
cles. It should come as no sur
prise that, just like in any other 
onerous physical task, there are 
efficient and inefficient ways of 
using one’s voice. 

Excessively loud or prolonged 
voice use, excessive tension in the 
neck, jaw or laryngeal muscles, 
coup led with poor breathing and 
supportive techniques during speech, 
leads to vocal fatigue, increased 
vocal effort and hoarseness. 

Voice misuse and overuse puts 
individuals at risk for develop
ing benign vocal fold lesions (see 
below) or a vocal fold haemorr
hage.

There are several situations 
that are commonly associated 
with voice misuse and or overuse.

Occupational
Teachers are perhaps the group 
at greatest risk of voice misuse 
or overuse because of the heavy 
and varied demands of their oc
cupation. They have to speak for 
long periods of time, project their 
voice over background noise, 
occasionally shout and affect a 
loud, disciplinary tone by inap
propriate posterior placement of 
the larynx.

Situational
There are many situations that 
predispose to voice misuse and/
or overuse — for example, pro
jecting over background noise 
in clubs and pubs, shouting or 
barracking at sporting events, 
excess ive mobile phone use, using 
a telephone handset cradled to 
the shoulder, using inappropriate 
pitch (either too high or too low 
while speaking), protracted per
iods of voice projection, failure to 
use amplification when speaking 
publicly, and emotional shouting 
or shrieking.

Reflux-induced  
pharyngolaryngitis
Refluxinduced pharyngolaryngitis, 
also known as laryngo pharyngeal 
reflux and extraoesophageal reflux, 
is an interesting clinical entity. There 
is increasing evidence it is not the 
same as gastrooesophageal reflux 
(GORD).

It was previously thought that 
GORD and laryngo pharyngeal 
reflux were a continuum with the 
same underlying pathophysiologic 
mechanism. It is becoming increas
ingly clear that this is not always the 
case.

GORD and laryngo pharyngeal 
reflux have a different symptoma
tology, a different response to 
antireflux therapy, and differing 
patterns of reflux as documented on 
measurements of oesophageal acid 
clearance (OAC).

The routine laryngo pharyngeal 
reflux patient has reflux in the 
upright position usually with a nor
mal OAC whereas the individual 
with classic GORD has reflux in the 
supine position with a prolonged 
OAC.

It is very important to realise that 
these two entities are distinct and 
separate. Referring a patient to a gas
troenterologist and having a normal 
upper gastrointestinal endoscopy 
does not rule out laryngo pharyngeal 
reflux, but is one way of assessing for 
the presence and severity of GORD.

The presence or absence of 
laryngo pharyngeal reflux and its 
contribution to hoarseness or vocal 
dysfunction is best assessed by laryn
goscopy and flexible transnasal 
oesophagoscopy, under local anaes
thesia in the seated position.

Inflammatory causes

Structural causes
Vocal nodules
VOCAL nodules are discrete ar
eas of thickening along the vi
brating margin of the vocal folds 
(figure 1).

Since vibration occurs only 
in the anterior twothirds of the 
vocal folds, the midpoint of these 
two segments becomes not only 
the point of maximal vibration, 
but also the point of greatest 
potential trauma as the vocal folds 
make contact.

This is why vocal nodules occur 
at the junction of the anterior third 
and the posterior twothirds of the 
vocal folds.

Nodules vary in size and appear
ance. They can be classified by size 
as small, intermediate or large, 
and by consistency as soft, inter
mediate or hard. They invariably 
involve both vocal folds and the 
two sides appear similar, although 
not always identical. 

Nodules impair the ability of the 
vocal folds to approximate and 
limit the ability of the mucosa to 
thin out. They cause a pattern of 
dysphonia, characterised by diplo
phonia (a condition in which the 
voice simultaneously produces 
two sounds of different pitch) 
and breathiness, with most severe 
symptoms being at the top end of 
the vocal range. 

Nodules are the consequence of 
vocal abuse. They are not danger
ous or in any way sinister. They do 

not form after one or two episodes 
of voice abuse, but usually result 
from months or years of poor 
vocal habits and trauma.

Management
Treatment of vocal nodules re
quires first and foremost a modi
fication of the voice pattern. 
There is universal agreement that 

voice therapy forms the first step 
in the management of vocal nod
ules. This would be provided by a 
speech pathologist.

Medical treatment centres on 
increased hydration and reduc
tion of associated inflammation. 
Steroids are contraindicated in 
the treatment of vocal nodules, 
but other measures such as acid 

suppression, occasional aspirin 
gargles, and diet and lifestyle mod
ifications can be used to reduce 
inflammation. 

There is very little place for sur
gery in the management of vocal 
nodules. If the voice pattern is 
changed, the nodules will involute 
and disappear. If the voice pat
tern is not changed, there is no 

point operating because the nod
ules will surely return. There are 
a few exceptions to this rule and 
the decision for surgery is made in 
consultation with an experienced 
phonosurgeon, speech pathologist 
and the patient. 

Vocal cysts
Vocalfold cysts are entirely differ
ent from vocal nodules, although 
they are often misdiagnosed as nod
ules. Vocal cysts are intrachordal, 
that is, they lie within the substance 
of the vocal fold. They are lined 
either by mucous membrane or by 
skin and hence contain either mu
cous or keratin flakes. They are less 
common than nodules and typical
ly affect only one vocal fold, bear
ing in mind that there may be slight 
contra coup (contact) injury to the 
unaffected side. 

The cysts can be located near 
the surface of the vocal fold, in an 
intermediate position, or abutting 
the vocal ligament. The deeper the 
cyst, the closer it is to the vocal 
ligament. In this position it causes 
more symptoms, and is more 
likely to cause scarring if surgery 
is required.

Cysts are usually the result of 
vocal trauma. A piece of surface 
epithelium becomes implanted and 
encapsulated under the surface of 
the vocal fold and continues to 
proliferate. 

 Figure 1: vocal nodules on the vibrating margin of both vocal folds. There is universal 
agreement that 
voice therapy forms 
the first step in the 
management of vocal 
nodules.

cont’d page 32
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Management
Unlike nodules, cysts do not respond 
to vocal therapy. Once the diagnosis 
of a vocal cyst is made, surgery is 
the appropriate treatment. The op
eration, performed under general 
anaesthesia, involves microscopic 
dissection of the cyst wall with me
ticulous attention to minimising 
damage to adjacent vital structures, 
specifically mucosa, muscle and the 
vocal ligament. 

Vocal-fold polyps 
A vocalfold polyp is an area of re
dundant mucous membrane (figure 
2). Vocalfold polyps can be small 
or large, unilateral or bilateral. 

By definition, a polyp usually has 
a stem or a stalk, but occasionally 
diffuse polypoidal degeneration of 
the entire free edge of the vocal fold 
occurs — this is  frequently encoun
tered in chronic smokers (see below). 

They are usually soft and filled 
with gelatinous tissue. Once they 
reach a certain size, they often flop 
in and out of the laryngeal opening 
with breathing and phonation.

The voice is impaired, but unlike 
vocal nodules, the impairment is 
present at lower pitches. The voice 
usually has a gravelly quality, which 
is described as ‘fry’. If the polyp is 
unilateral (as is often the case) the 
normal vocal fold vibrates at one 
frequency, while the involved vocal 
fold has dampened vibration, result
ing in hoarseness and breathiness. 

Like vocal nodules, polyps occupy 
the free edge of the vocal fold and 
are not intrachordal. 

In professional voice users, pol
yps are often caused by a vocal 
fold haemorrhage that has not 
completely resolved. If the oedema 
that follows a haemorrhage, is not 
allowed to completely dissipate, an 
area of soft swelling develops on 
the vibrating free margin of the fold 
and, over time, becomes a polyp. 

Polyps may appear white, yell ow, 
pink or red, depending on how 
much blood/gelatinous material 
they contain. As a polyp matures, it 
can become firmer and smaller, and 
a contact (contra coup) lesion on the 
opposite vocal fold will develop. 

Management
Voice therapy plays no role in the 
primary treatment of a polyp. Fresh 
or young polyps may involute spon
taneously, and no treatment is need
ed apart from modified voice use. 

There is no evidence to suggest 
that the use of oral steroids  sig
nificantly decreases surrounding 
inflammation, or hastens resolution 
of the polyp. 

Once a polyp has been present for 
six weeks, it needs surgical removal. 
At the time of micro surgical 
removal, the feeding vessel should 
be sought and obliterated with an 
appropriate laser. 

The contact reaction (contra 
coup) on the opposing vocal fold 
usually needs no treatment as it will 
resolve spontaneously once the pri
mary lesion is removed.

 
Diffuse polypoidal degeneration
Diffuse polypoidal degeneration 
of the vocal folds represents an en
tirely different situation. It is almost 
always caused by chronic irritation 
and occurs almost exclusively in 
chronic heavy smoking. However, 
hypothyroidism can also produce 
oedematous, thickened, floppy vo

cal folds, and if clinically indicated, 
thyroid function tests should be per
formed. 

Excessive gelatinous material is 
laid down in Reineke’s space, as 
an attempt by the larynx to protect 
itself from the chronic irritants. 

Diff use polypoidal degeneration 
lowers the pitch of the voice to a 
significant degree — often a female 
with this condition is mistaken to 
have a man’s voice.

Before any other treatment is ini
tiated for this condition, the patient 
must stop smoking completely. 
Once this has been achieved for a 
period of three months, the condi
tion can be treated surgically. It is 
imperative to avoid stripping the 
vocal fold, formerly the treatment 
of choice. Contemporary techniques 
involve microscopic incisions made 
lateral to the vibrating edge, and 
removal of the oedematous tissue by 
gentle pressure and fine suction.

Only one vocal fold is operated on 
at a time to avoid the development 
of laryngeal adhesions. The second 
vocal fold can be operated on, if nec
essary, 68 weeks after the first.

Laryngeal papillomas
Laryngeal papillomas are caused by 
subtypes of HPV (figure 3). Paedi
atriconset and adultonset papillo
mas, although caused by the same 
aetiological agents, seem to have a 
varying clinical course.

Paediatric laryngeal papillomato
sis tends to occur early in life. There 
is usually exuberate papilloma 
formation. These patients present 
with shortness of breath, stridor or 
hoarseness. They frequently require 
multiple operations, usually one side 
of the larynx and then the other. 
There is evidence that intralesional 
injection of cidofovir, an injectable 
antiviral agent, mitigates the clinical 
course of the disorder. 

Adultonset laryngeal papilloma
tosis tends to occur at any age in 
adulthood. The occurr ence of the 
papillomas tends to be less aggressive 
than that seen in the paediatric age 
group. Treatment similarly involves 
removal of the papillomas, usually 
by laser vaporisation. The addition 
of intralesional cidofovir mitigates 
the clinical course in severe cases.

There is evidence that nonspec
ific Tcell stimulators may confer 
longer periods of remission.

Of the two subtypes of HPV 
(6 and 11) that commonly cause 
laryngeal papillomata, one is 
associated with an increased inci
dence of laryngeal or upper aero
digestive tract cancers (in the 
oral cavity, pharynx and larynx). 

Vocal-fold haemorrhages
Vocalfold haemorrhages occur 
when capillaries supplying the vo
cal fold mucous membrane rupture 
and blood flows out and spreads 
under the surface of the epithelium 
(figure 4). It is usually the result of 
significant vocal trauma, such as 
strenuous yelling or barracking and 
emotional shrieking. 

The loss of voice tends to be sud
den, can be associated with local 
pain, but in the case of small cap
illary haemorrhages, may be slight 
and painless. 

As the haemorrhages organise, 
the vocal fold gains bulk with ensu
ing dysphonia, usually in the higher 
frequencies. In our practice, we 

have seen vocalfold haemorrhages 
secondary to shouting, scream
ing, coughing, vomiting, singing, 
weightlifting and childbirth. It is 
more commonly seen in people with 
an URTI, or who have been taking 
aspirin or other blood thinners. It 
also seems to be linked to the men
strual cycle — the postulated cause 
is oestrogen imbalance leading to 
fluid and water retentions. 

Management
The management of vocalfold 
haemorrhages is initially conserva
tive, with restricted voice use. If 
there is a large haemorrhage, recur
rent haemorrhage, nonresolution 
of haemorrhagic polyp, or increased 
vascularity of the cephalic margin of 
the vocal fold, the treatment is sur
gical. This involves microaspiration 
of the haematoma and gentle, ap
propriate laser to the feeding vessels. 

Sulcus vocalis
This term refers to a furrow along 
the free edge of the membranous vo
cal fold, which causes it to become 
bowed. Histologically, the sulcus is 

 Figure 3: laryngeal papillomas due to the human papilloma virus. 

 Figure 4: vocal fold haemorrhages.

 Figure 2: a vocal-fold polyp in the right vocal fold. 

Fresh or young 
polyps may involute 
spontaneously, and 
no treatment is 
needed apart from 
modified voice use.

from page 30
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TRADITIONALLY, voice rest 
for periods of up to two weeks 
was advocated for patients with 
hoarseness. 

It is now clear that the larynx 
is a series of complex muscles and 
that absolute rest leads to muscle 
atrophy, loss of muscle memory 
and inappropriate secondary com
pensatory mechanisms. 

Absolute or total voice rest asso
ciated with the use of a writing 
pad to communicate is not justi
fied. Restricted voice use in terms 
of volume and length of use is the 
appropriate recommendation. 

Remember that whispering puts 
enormous strain on the larynx and 
should be avoided at all costs.

HOARSENESS is a symptom 
commonly encountered in general 
practice. It can interfere signifi
cantly with an individual’s quality 
of life. It either presents as a po
tentially lifethreatening condition 
in a population subset (smokers, 
drinkers and individuals possibly 
exposed to HPV) or is benign and 
eminently treatable.

In both benign and malignant 
conditions, early diagnosis is asso
ciated with documented improve
ment in outcomes, so early referral 
is indicated. 

As a guideline, I would sug
gest that if hoarseness persists for 
longer than three weeks, referral 
needs to be considered. In patients 
who are smokers or in those who 
have physical signs of voice dys
function, or who are vocal per
formers unable to perform, early 
referral is essential.

located in the superficial layer of the 
lamina propria. 

The problem is usually bilateral 
and roughly symmetrical, although 
sometimes the lesion can be unilat
eral. 

In this condition, the glottis does 
not close completely during phona
tion, and forms a spindleshaped 
chink. This results in stiffness of the 
covering layer, leading to hoarse
ness, characterised by breathiness 
and decreased vocal efficiency. 

Management
Treatment is surgical with micro
surgery directed at dissecting out the 
sulcus and reconstituting a normal 
vibratory free edge. 

Age-related changes of voice
With ageing, the voice typically los
es power and resonance, with char
acteristic changes in pitch and pro
jection. These changes occur earlier 
in females than in males. The mean 
fundamental frequency in both 
males and females drops with age, 
that is, the voice becomes deeper as 
one gets older. 

There are many other causes of 
vocal change in the elderly including 
depression, muscle tension dyspho
nia, the use of drying medication, 
and the voice changes associated 
with smoking and/or drinking. Age 
is not a contraindication to treat
ment, so cases should be appropri
ately assessed at a voice clinic.

Agerelated voice changes occur 
due to atrophy of the intrinsic 
laryngeal musculature. This leads 
to reduced muscle tone, resulting 
in agerelated bowing of the vocal 
folds. 

The dysphonia is characterised 
by a weak, breathy voice with the 
inability to project. 

Management
Essentially the larynx is comprised 
of muscles, and like any other mus
cular organ, responds to use and 
exercise. The initial therapy is con
servative and involves expert speech 
therapy. 

For severe or refractory cases, 
vocalfold augmentation, either 
with temporary or permanent fillers, 
is being more frequently performed. 

Vocal-fold paralysis
Vocalfold movements are the re
sult of the coordinated contraction 
of various laryngeal muscles, inner
vated by the superior and recurrent 
laryngeal branches of the vagus 
nerve. 

The recurrent laryngeal nerves  
supply the adductors and the 
abductors of the vocal folds (the 
muscles that move the arytenoid 
muscles in and out) while the supe
rior laryngeal nerve innervates the 
cricothyroid muscle. This muscle 
tilts the larynx, elongating the 
vocal folds, facilitating the eleva
tion of pitch. 

The recurrent laryngeal nerve is 
more commonly damaged than the 
superior laryngeal nerve. Known 
causes of nerve injury include inad
vertent injury during neck surgery, 
particularly surgery on the thy
roid gland, carotid artery or ante
rior cervical fusion. Occasionally 
surgery in the chest, on the lungs, 
heart, oesophageal or great vessels, 
can result in recurrent laryngeal 
nerve paralysis or paresis.

Injury to the recurrent laryngeal 
nerve, either temporary or perma
nent, is a described complication of 
endotracheal incubation. 

Tumours of the skull base, neck 
and chest (both malignant and 
benign), can grow around nerves, 
resulting in varying degrees or par
esis or paralysis. 

The most common cause of dam
age to the nerves supplying the 
larynx is an idio pathic postviral 
mononeuritis. 

Recurrent laryngeal nerve injury 
results in a flaccid paralysis of the 
ipsilateral vocal fold. The vocal 
fold becomes floppy and swings in 
and out during attempted phona
tion. It loses both tone and move
ment, leading to a weak, breathy 
voice.

Management
All cases of diagnosed or suspected 
vocal fold paralysis should be re
ferred to an otolaryngologist for 
expert assessment of laryngeal 
movement, size of glottis gap, com
pensation of the contralateral vocal 
fold and associated dysphagia. 

Depending on the patient’s vocal 

demands, conservative manage
ment has traditionally been speech 
therapy, but, increasingly, early 
intervention aimed at maintaining 
normal tone and movement in the 
mobile vocal fold is advocated. For 
most patients, this involves augmen
tation of the paralysed vocal fold, 
using either autologous fat or a syn
thetic absorbable filler. 

Laryngeal cancer
Persistent dysphonia (with or 
without dysphasia), odynophagia, 
referred otalgia or the presence 
of a lump in the neck must be 
assumed to be due to laryngeal 
cancer in all smokers until proven 
other wise (figure 5). 

Management
Referral for expert assessment, ap
propriate endoscopy under local 
anaesthesia and tailored imaging 
should be undertaken as a matter of 
urgency. 

Discussion of the treatment for 
early laryngeal cancer is beyond the 
scope of this article. Options include 
expert laser surgery and radiother
apy, which together have a cure rate 
over 85% for T1 and T2 cancers.

Vocal ulcer granuloma
Repeated trauma to the posterior 
glottis overlying the vocal proc
ess of the arytenoids, commonly 
caused by coughing and/or throat 
clearing following laryngopha
ryngeal trauma or endotracheal 
intubation, can lead to ulceration 
of the mucosa with or without the 
formation of a reparative granu
loma (figure 6). In this condition, 
hoarseness is often associated with 
sharp, localised pain. 

Management
Appropriate treatment involves 
diagnosis and treatment of the un
derlying initiating condition. This 
more often than not, leads to heal
ing of the ulcer and involution of the 
granuloma. 

If the condition goes unrecognised 
or untreated, granulomas can reach 
a significant size and impinge on 
the laryngeal airway in addition to 
causing hoarseness. This warrants 
surgical removal.

Voice rest

Conclusion

 Figure 5: laryngeal cancer involving both left and right vocal folds.  Figure 6: vocal ulcer granuloma involving the left vocal fold.

If vocal ulcer 
granuloma goes 
unrecognsied 
or untreated, 
granulomas can reach 
a significant size, 
impinging on the 
laryngeal airway.

cont’d next page
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1.  Which THREE statements regarding voice 
quality are correct?

a)  In a normal voice, pitch must be appropriate 
for age and gender

b)  Loudness is not a particularly important 
criteria of a normal voice

c)  Subjective dysphonia is where an alteration 
in the voice is perceived by the patient but 
the voice is still within the normal range to an 
observer 

d)  Objective dysphonia is where the voice 
is clearly abnormal by way of its pitch, 
loudness, breathiness and limited flexibility

2.  Which TWO statements regarding 
hoarseness and voice disorders are 
correct? 

a)  Metabolic causes of hoarseness include 
hyperthyroidism, hypothyroidism, amyloidosis 
and rheumatoid arthritis

b)  Presbylaryngis refers to an inflammatory 
cause of hoarseness

c)  The vital functions of the larynx are to protect 
the lungs from foreign substances and 
phonation

d)  The incidence of voice disorders is about 
35% in adults and 5% in school-aged 
children

3.  When taking a history of hoarseness and 
voice dysfunction, which THREE questions 
are important to ask? 

a)  Was the voice change associated with 

vomiting or reflux?
b)  Is the patient, or has the patient ever been, a 

smoker?
c)  Does the patient have dental caries?
d)  Is the hoarseness associated with or 

precipitated by coughing or throat clearing?

4.  Which THREE statements regarding voice 
assessment are correct?

a)  Maximum phonation time should be greater 
than 10 seconds in healthy individuals

b)  Reduced maximum phonation time is not 
associated with psychogenic voice disorders

c)  Vocal range should have a smooth transition 
from high to low pitch without any pitch 
breaks

d)  Breathiness of the voice, pitch breaks and 
problems with projection and volume are 
important to note in voice assessment

5.  Which THREE statements regarding causes 
of voice dysfunction are correct? 

a)  Hyper- or hyponasality is often confused with 
vocal dysfunction

b)  The thyroid gland never affects the voice 
function

c)  A history of smoking associated with vocal-
fold dysfunction that persists for more than 
10 days is associated with a laryngeal lesion 
until proven otherwise

d)  It is important for GPs to be aware that 
reflux-induced pharyngolaryngitis and gastro-
oseophageal reflux are two distinct conditions

6.  Which TWO statements regarding laryngitis 
are correct? 

a)  The cause of laryngitis is most commonly 
bacterial infection

b)  There is often a significant mismatch between 
the severity of the symptoms and visual 
examination of the vocal folds in cases of 
acute laryngitis

c)  In aphonia secondary to viral laryngitis, 
treatment with topical or systemic steroids is 
the gold standard

d)  The most common conditions associated with 
chronic laryngitis are smoking, excess alcohol, 
laryngopharyngeal reflux and voice misuse or 
abuse

7.  Which TWO statements regarding vocal 
nodules are correct?

a)  Vocal nodules cause a pattern of dysphonia 
characterised by diplophonia and breathiness

b)  Vocal nodules form after one or two episodes 
of voice abuse

c)  Voice therapy is the initial treatment in the 
management of vocal nodules

d)  Medical treatment of vocal nodules includes 
the prescription of steroids

8.  Which TWO statements regarding vocal-
fold cysts are correct? 

a)  Vocal-fold cysts are often misdiagnosed as 
vocal nodules

b)  Vocal-fold cysts are far more common than 
vocal nodules

c)   Vocal-fold cysts respond very well to voice 
therapy

d)  Surgery is the most appropriate treatment for 
vocal-fold cysts

9.  Which TWO statements regarding vocal-
fold polyps are correct?

a)  In patients with unilateral vocal-fold polyps, 
hoarseness and breathiness result from the 
normal vocal fold vibrating at one frequency 
while the involved vocal fold has dampened 
vibration

b)  Voice therapy has no role in the primary 
treatment of vocal-fold polyps

c)  Smoking is not a significant cause of diffuse 
polypoidal degeneration of the vocal folds

d)  Surgery is the only treatment for paediatric 
laryngeal papillomatosis

10.  Which TWO statements regarding voice 
dysfunction are correct?

a)  Vocal-fold haemorrhages can develop 
following shouting, screaming, coughing, 
vomiting, singing, weightlifting and childbirth

b)  Age-related changes in pitch and projection 
due to loss of power and resonance occur 
noticeably earlier in males than females

c)  Vocal-fold paralysis can be caused by 
inadvertent damage to the recurrent 
laryngeal nerves during surgery in the neck

d)  Voice rest for two weeks is essential 
for patients with hoarseness or voice 
dysfunction

Case 1 
MRS MB, 32, presents with a 
twoweek history of dysphonia, 
following a general anaesthetic 
for laparoscopic cholecystectomy.  
Before surgery she had a normal 
voice and no difficulty swallow
ing. 

She did have intermittent gas
troesophageal reflux, bloating 
and flatulence. 

She noticed dysphonia imme
diately after surgery, was reas
sured by both the surgeon and the 
anaesthetist that it would settle 
and was due to “minor swelling 
in the larynx”. She saw her GP 10 
days later, who diagnosed infec
tive laryngitis and gave her two 
courses of antibiotics. 

The symptoms did not resolve 
and she was referred for specialist 
review. 

At her initial presentation to our 
voice clinic, she was dysphonic 
and her dysphonia was character
ised by breathiness, reduced maxi
mum phonation time and limited 
vocal range. 

Flexible fibreoptic rhinolaryn
goscopy showed her to have a 
large vocal process granuloma 
arising from the vocal process  of 
the right arytenoid. 

The granuloma was large, 
occluding 50% of her airway. 

Conservative treatment con
sisted of a long course of lowdose 
antibiotics for small vocal process 
ulcers. The granuloma was treated 
with acid suppression through 
protonpump inhibitors. Once the 

granuloma attained an appropri
ate size, it was treated surgically. 

Mrs MB was admitted to hos
pital, where microsurgical laser 
resection of the granuloma and 
laser vaporisation of the mucosal 
deficiency and ulcer was per
formed under general anaesthetic. 

She remained on acid suppres
sion for two weeks. 

At her twoweek postoperative 
review, her voice and larynx were 
normal. 
 
Case 2 
Mr PL, 52, presented to his local 
doctor with a threemonth history 
of fluctuating hoarseness that had 
not affected his vocal performance 
as a salesman. However, his wife 
had noticed that his voice was get
ting “hoarser and hoarser”. 

He had smoked 10 cigarettes a 
day for more than 20 years. 

At initial presentation to his 
GP, he was diagnosed as having 
laryngitis. 

When two courses of antibiot
ics did not lead to improvement 
in his symptoms, he was given 
an empirical trial of prednisone 
25mg daily for five days that was 
then weaned over two weeks. 

When the steroid therapy had 

not improved his symptoms, he 
was referred to our voice clinic. 

At the time of presentation to 
the Voice Clinic he was well. 

Mr PL was dysphonic and his 
dysphonia was characterised by 
normal maximal phonation time, 
reduced fundamental frequency 
and reduction in vocal range. 

Flexible fibreoptic rhinolaryn
goscopy showed him to have an 
early T1 cancer of his left vocal 
fold.  

He was admitted to hospital 
where, under general anaesthesia, 
microlaryngoscopy, biopsy and 
laser vaporisation of the lesion 
was undertaken. 

Histopathology confirmed 
invasive squamous cell carci
noma. 

The deep margin of the vapori
sation, sent for histopathological 
evaluation, was free of disease. 

Postoperatively, at his three
week followup, he was asympto
matic, had a normal voice and a 
normal larynx on endoscopy. 

He was followed up regu
larly, at threemonthly, then six
monthly intervals, and finally at 
yearly intervals. 

He is now five years post sur
gery and remains disease free.

Authors’ case studies


