
943

CHAPTER

STRUCTURAL DISORDERS 
OF THE VOCAL CORDS

63

Yakubu Gadzama Karagama and Julian A. McGlashan 

INTRODUCTION
The larynx is a complex organ in the upper aerodigestive 
tract with multiple functions. Because of its location, any 
disease condition affecting the larynx may present with 
symptoms including hoarseness, breathing or swallowing 
difficulty and aspiration pneumonia; multiple symptoms are 
often seen. This chapter discusses a comprehensive approach 
to evaluation of the patient presenting with an altered voice. 

ASSESSMENT AND EVALUATION 
The assessment and evaluation of patient with voice dis-
order should ideally be done in a multidisciplinary clinic 
by a laryngologist and a speech therapist. A voice coach 
may be part of this team depending on the case mix in the 
clinic and if the clientele includes a large number of pro-
fessional singers. This recommendation is not prescriptive 
but an example of best clinical practice.1

History
Assessment of a patient with laryngeal disorders should 
start with a detailed history. Often one may be able to 
establish the diagnosis from the history alone. The patient 
should be allowed to present his/her story in his/her own 
words without interruption at first. Some voice disorders 
are diagnosed entirely by listening to the patient’s voice 
(spasmodic dysphonia, functional dysphonia) and after 
excluding other conditions by physical examination of 

the larynx.2 There are different terminologies that the lar-
yngologist may use in describing voice symptoms. These 
must be explained to the patient in simple terms. Examples 
of terminology used to describe voice symptoms are:

Dysphonia: Any impairment of the voice or difficulty 
speaking.

Dysarthria: Difficulty in articulating words, caused by 
impairment of the muscles used in speech.

Dysarthrophonia: Dysphonia in conjunction with 
dysarthria, for example after a cerebrovascular 
accident, head injury or part of a degenerative neu-
rological condition, such as motor neurone disease.

Dysphasia: Impairment of the comprehension of spo-
ken or written language (sensory dysphasia) or 
impairment of the expression by speech or writing 
(expressive dysphasia), especially when associated 
with brain injury.

Hoarseness: A perceived rough, harsh or breathy qual-
ity to the voice.

Odynophonia: Pain when talking.

Generally speaking, the term dysphonia is interchangeable 
with hoarseness but most patients understand the term 
husky voice better. Very often, the voice symptom is not 
just a single entity but a description of how the voice is 
perceived by the patient, or their impression of how other 
people perceive their voice. It is therefore useful to use 
self-administered questionnaires and perceptual rating of 
voice questionnaire to assess the voice. These tools will 
not only help the laryngologist understand the severity of 

Data in this chapter may be updated by Medline, Embase and the Cochrane Library searches using the keywords: voice disorders, vocal cords, 
structural, lesions, polyps, nodules, varices, haemorrhage, sulcus, cyst, inflammatory, reflux, muscle tension, dysphonia and Reinke’s oedema. 
Unfortunately, there have been very few good quality, randomized, controlled studies in this area and most of the evidence is level 2–4.
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944 Section 1: Head and Neck

the voice problem but also help in measuring outcomes 
after treatment. Commonly used measures are: 

• GRBAS – Grade, Roughness, Breathiness, Astenia and 
Strain3 (Box 63.1)

• VoiSS – Voice Symptom Scale4 (Box 63.2)
• VHI-10 – Voice Handicap Index5 (Box 63.3)
• RSI – Reflux Symptom index6 (Box 63.4).

A normal voice is difficult to define (see Chapter 62, 
Evaluation of the voice). Although we normally think of a 
disordered voice as one that is hoarse, this is not always the 
case. It may only cause problems when certain demands 
are placed upon it. A disordered voice can be defined as 
one that has one or more of the following characteristics:

• It is not audible, clear or stable in a wide range of 
acoustic settings.

• It is not appropriate for the gender and age of the speaker.

• It is not capable of fulfilling its linguistic and paralin-
guistic functions.

• It fatigues easily.
• It is associated with discomfort and pain on 

phonation.

Voice disorders are often multifactorial in aetiology and, 
to complicate matters, patients may develop compensa-
tory vocal behaviours to be able to communicate effec-
tively. This may mask the true underlying or primary 
disorder, such as muscle tension imbalance secondary to 

BOX 63.1 GRBAS3

GRBAS is an acronym for five dimensions of voice quality 
referred to as ‘Grade’, ‘Roughness’, ‘Breathiness’, ‘Asthenia’ 
and ‘Strain’.  Speech and language therapists score their 
patients by giving a numerical value, i.e. an integer in the 
range 0–3, to each of these five dimensions of GRBAS.

BOX 63.2 VoiSS: Voice Symptom Scale4

VoiSS is suitable for general adult dysphonia populations. 
Each item is scored 0–4 on the frequency response: 
0 = never, 1 = occasionally, 2 = some of the time, 3 = most of 
the time, 4 = always 

The total VoiSS score (max = 120) indicates the level of 
general voice pathology. 

The subscales are completed by summation of items as 
follows:

Impairment: 1, 2, 4, 5, 6, 8, 9, 14, 16, 17, 20, 23, 24, 25, 27 
(max = 60)

Emotional: 10, 13, 15, 18, 21, 28, 29, 30 (max = 32)
Physical: 3, 7, 11, 12, 19, 22, 26 (max = 28)

BOX 63.3 VHI-10 – Voice Handicap Index5

These are statements that many people have used to describe their voices and the effects of their voices on their lives. Ask the 
patient to circle the response that indicates how frequently they have the same experience:

0 = never, 1 = almost never, 2 = sometimes, 3 = almost always,  4 = always 

 1. My voice makes it difficult for people to hear me.      0 1 2 3 4
 2. I run out of air when I talk.        0 1 2 3 4
 3. People have difficulty understanding me in a noisy room.     0 1 2 3 4
 4. The sound of my voice varies throughout the day.      0 1 2 3 4
 5. My family has difficulty hearing me when I call them.     0 1 2 3 4
 6. I use the phone less often than I would like to.      0 1 2 3 4
 7. I’m tense when talking to others because of my voice.     0 1 2 3 4
 8. I tend to avoid groups of people because of my voice.     0 1 2 3 4
 9. People seem irritated with my voice.       0 1 2 3 4
10. People ask, ‘What’s wrong with your voice?’      0 1 2 3 4

 Total score ………………..

BOX 63.4 Reflux Symptom Index6

Ask the patient to rate the following items on a scale of 0–5. The composite of these scores should be 10 or below. If it is more than 
10, you should consider an evaluation to check for ‘silent gastro-oesophageal reflux disease’ or laryngopharyngeal reflux. 

Within the past month, how did the following affect you? 
0 = No problem → 5 = Severe problem 

1. Hoarseness or a problem with your voice     0 1 2 3 4 5
2. Clearing your throat       0 1 2 3 4 5
3. Excess throat mucous or postnasal drip     0 1 2 3 4 5
4. Difficulty swallowing food, liquids or pills     0 1 2 3 4 5
5. Coughing after you ate or after lying down      0 1 2 3 4 5
6. Breathing difficulties or choking episodes     0 1 2 3 4 5
7. Troublesome or annoying cough      0 1 2 3 4 5
8. Sensations of something sticking in your throat    0 1 2 3 4 5
9. Heartburn/chest pain/indigestion/stomach acid coming up   0 1 2 3 4 5
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extraoesophageal (laryngopharyngeal) reflux. There are 
four main causes of voice disorders:

• inflammatory
• structural or neoplastic
• neuromuscular
• muscle tension imbalance.

Often, patients will have more than one condition 
contributing to their voice disorder. For example, a 
patient with vocal fold nodules may well have a degree 
of muscle tension imbalance and extraoesophageal 
reflux.

In assessing singers and other professional voice users, 
an understanding of their occupational and voice require-
ments is essential.7–10 

In summary, it is important to determine:

• the nature and chronology of the voice problem
• exacerbating and relieving factors
• lifestyle, dietary and hydration issues11

• contributing medical conditions or the effects of their 
treatment

• the patient’s voice use and requirements
• the impact on their quality of life, social and psycho-

logical well-being
• their expectations for outcome of the consultation and 

treatment.

Patients’ complaints are most frequently related to:

• changes in voice quality (hoarseness, roughness and 
breathiness)

• a pitch that is increased or decreased which is not 
appropriate for their age and sex

• an inability to control their voice as required (pitch 
breaks, voice cutting out)

• an inability to raise the voice or make the voice heard in 
a noisy environment (reduced loudness)

• an increased effort and/or reduced stamina of the voice 
or one that tires with use

• difficulties or restrictions in the use of their voice at 
different times of the day or related to specific daily, 
social or work-related tasks

• a reduced ability to communicate effectively
• difficulty in singing
• throat-related symptoms (soreness, discomfort, aching, 

dryness, mucus), particularly related to voice use
• the consequent emotional, psychological effects caused 

by the above.

Many of the patient self-report questionnaires that have 
been developed to measure the impact of the voice prob-
lem on the quality of life are concerned with these areas of 
voice complaint.

Good examples of checklists for taking a detailed 
history in patients with voice disorders can be found in 
Mathieson12 and Colton and Casper.13 

General examination
The examination of a patient with a voice disorder should 
start with a general examination of the patient, as with 
any ENT disorder. Special attention should be given to 
the ears, nose and throat; for instance, the voice problem 
might be related to a blocked nose or sinus problems and 
can affect resonance and quality of the voice, as may be 
the case in professional voice users, or hearing loss caus-
ing the patient to strain their voice as they have to speak 
loudly to hear themselves.14 The neck should be inspected 
for any scar that may indicate previous surgery or trauma, 
or neck masses, which will need a different sequence of 
investigations. A full neurological assessment might be 
necessary to assess the cranial nerve function or any signs 
of central neurological disease. The larynx is best exam-
ined with a videolaryngostroboscope, but this equipment 
may not be available at every centre.

VIDEOLARYNGOSTROBOSCOPY

Visual inspection of the larynx is mandatory for diagnosis 
or exclusion of laryngeal disease. This is usually performed 
in the clinic, but occasionally a diagnostic microlaryngos-
copy needs to be performed when this cannot be toler-
ated in the outpatient setting or when the diagnosis is still 
uncertain (e.g. in some cases of chronic laryngitis).

The simplest method of examining the larynx and 
vocal folds is with a mirror.7 Although excellent views 
can be obtained by an experienced examiner, the images 
are relatively small, of brief duration and frequently the 
anterior glottic region is not well visualized. In addition, 
the mucosal wave cannot be seen due to the relative speed 
of vibration of the vocal folds (usually over 100 cycles per 
second) compared with the ability of the retina to pro-
cess individual images (five images per second).8 Superior 
views of the larynx can generally be obtained using flex-
ible fibre-optic and videoscopic transnasal endoscopes 
or rigid telescopes inserted through the mouth. Either 
approach has its own advantages and drawbacks.  The 
transnasal flexible videolaryngostroboscope is associ-
ated with less gag reflex compared to the transoral rigid 
videostroboscopy. However, the rigid telescope may give 
a slightly better picture quality, although the distal tip 
high definition flexible videolaryngostroboscope pro-
vides images almost as good as those obtained on rigid 
videostroboscopy.15 Occasionally both modalities may 
be helpful.16 The examination should be recorded for 
further review if necessary.

Using a stroboscope gives additional information about 
the vibratory pattern of the vocal fold mucosa17 and 
improves the accuracy of diagnosis.18 It has led to changes 
in diagnosis in approximately 30% of cases when com-
pared to examination with continuous light alone. Several 
rating forms for assessing the laryngostroboscopic images 
have been described, but none has been shown to have good 
inter- or intrarater reliability.19 Although they are not used 
regularly in clinical practice, they are useful in ensuring 
that a systematic evaluation of the images is  performed. 
The important features are listed in Table 63.1.
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Further assessment
If the diagnosis is not clear from the initial assessment, the 
patient may undergo one of the following options.

• further in-depth assessment by a voice therapist:
 ❍ to ascertain more background information includ-

ing exploration of contributing psychological issues
 ❍ to undertake a probe or trial therapy to deconstrict 

the larynx and assess response to a treatment regime
• a trial of vocal hygiene/lifestyle advice or medical 

treatment
• laryngeal electromyography
• objective voice measurements (see Chapter 62, Evaluation 

of the voice).
• 24-hour pH monitoring ± impedance testing or 

oesophagoscopy
• diagnostic microlaryngoscopy
• referral to another voice disorders team or professional 

for a second opinion, such as a clinical psychologist, 
specialist singing teacher (familiar with voice problems 
in singers), neurologist, respiratory physician, gastro-
enterologist or upper gastrointestinal surgeon.

TREATMENT OVERVIEW
Ideally, the patient should be assessed in a multiprofes-
sional voice clinic by a laryngologist and voice thera-
pist and a joint treatment plan should be formulated. 

Not all patients presenting with a voice disorder want 
treatment and some may be happy being given a diag-
nosis, an explanation of their voice problem and reas-
surance that there is no serious underling condition 
present. If treatment is required, it will usually consist 
of one or more of the following options, depending on 
the patient’s symptoms, vocal requirements and clinical 
findings:

• vocal hygiene, lifestyle and dietary advice
• voice (speech) therapy
• specialist therapy, e.g. singing therapy, osteopathy
• medical treatment
• phonosurgery.

Vocal hygiene, lifestyle 
and dietary advice
It is likely that most patients with a voice disorder will 
benefit from advice on vocal hygiene, lifestyle and diet. 
Depending on the relevance to the patient, this may con-
sist of a discussion or video presentation in either indi-
vidual or group sessions. Additional material is usually 
given in patient information leaflets. The areas covered 
may include:

• an explanation of how the voice works
• the links between lifestyle, phonatory and non- 

phonatory vocal activities and stress on voice disorders

TABLE 63.1 Key features in the interpretation of laryngostroboscopic images

Laryngostroboscopic evaluation

Glottal closure pattern Anterior or posterior gap

Hourglass or spindle-shaped

Irregular or regular

Closed phase absent/reduced/normal/prolonged

Mucosal wave (right/left) in response to 
changes in pitch and loudness

Symmetry of amplitude

of phase

Periodicity (regularity) regular/variable/irregular

Degree of change absent/decreased/increased

Description of lesion Colour

Shape

Multiple/single

Surface

Vocal fold opening/closing pattern 
(right/left)

Range full/reduced

Normal/lag

Presence of spasm/tremor

Supraglottic appearance False cords medial constriction: right/left/both

Anteroposterior constriction (arytenoid–epiglottic 
approximation)

Prominence/lesion(s)

Symmetry of arytenoids (vocal processes 
and apices/corniculate cartilages)

Sagittal/coronal/axial planes
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• the potentially traumatic effects to the vocal folds of 

‘vocally abusive behaviours’, such as talking or singing 
too loudly, talking too fast, shouting, throat clearing 
and harsh coughing

• communicating effectively without raising or straining 
the voice, e.g. using a whistle in the school playground 
or using amplification devices where practical and con-
serving the voice where possible or in extreme situa-
tions discussing the possibility of changing jobs

• the importance of adequate hydration for vocal fold 
function, i.e. by drinking water and use of steam inha-
lations, and avoiding excessive amounts of drinks con-
taining caffeine, i.e. coffee, tea and colas

• smoking cessation, reducing alcohol and social drug 
consumption (particularly spirits, cannabis and cocaine) 
and avoiding exposure to fumes, dust and dry air

• diet and reflux reduction, e.g. avoiding eating late at 
night, large or fatty meals.

• For more details on these subjects, see Chapter 65, The 
professional voice, and Chapter 66, Speech/voice ther-
apy for voice disorders.

Voice therapy
Voice therapy is the mainstay of treatment for muscle 
tension dysphonia (MTD) and may be delivered as an 
individual course of therapy, usually for no longer than 
eight sessions, or in groups. Examples of the latter include 
groups for voice care, professional voice users and for 
presbylaryngis.

The aims of voice therapy sessions are:

• to help the patient find a better voice quality which is 
stable, reliable and less effortful to produce

• to make better use of vocal resonance and tonal quality
• to increase the flexibility of the voice by improving the 

pitch range and loudness without undue effort
• to increase the stamina of the voice.

Various techniques are used, including one or more of the 
following:

• vocal exercises with the aim of targeting and strength-
ening specific muscle groups and improving glottal clo-
sure and efficiency

• increasing awareness of and reducing excessive tension 
in the muscles around the larynx, neck and shoulders

• advice on posture and improving breathing during 
speech

• laryngeal massage
• general relaxation exercises and stress management
• psychological counselling
• remedial singing lessons.

Some techniques may need additional specialist input from 
clinical psychologists, singing teachers and osteopaths, for 
example. Ideally, these individuals should be part of the 
extended voice disorders team (see Chapter 65, The pro-
fessional voice, and Chapter 66, Speech/voice therapy for 
voice disorders, for more details).

Medical treatment
Medical treatment mainly includes treatment for acid 
reflux and upper respiratory tract infections and allergies. 
It may also include recommendations to change medica-
tion for other medical conditions, such as asthma inhal-
ers, diuretics and other antihypertensive medication. The 
National Center for Voice and Speech has an excellent 
website which lists medications that can potentially cause 
an effect on the voice (http://www.ncvs.org/rx.html).20 
Botulinum toxin injections into the laryngeal muscles may 
be used in cases of spasmodic dysphonia and arytenoid 
granuloma. 

Phonosurgery, including 
medialization procedures 
Phonosurgery refers to any surgery designed primarily 
for the maintenance, restoration or enhancement of the 
voice.21 It encompasses the following:

• phonomicrolaryngosopy
• injection laryngoplasty
• laryngeal framework surgery
• recurrent laryngeal nerve reinnervation
• laryngeal pacing.

More information can be obtained from Chapter  67, 
Phonosurgery, Chapter  54, Neurological disease of the 
pharynx, and Chapter 71, Contemporary management of 
laryngotracheal trauma.

PHONOMICROLARYNGOSCOPY SURGERY 

A phonomicrolaryngoscopy is the examination of the lar-
ynx usually under general anaesthesia to further establish 
a diagnosis, but more importantly to surgically treat a 
pathology with the aim of improving voice. This is done 
with a suitable sized rigid laryngoscope. A good view is 
obtained by use of a microscope but inspection of the lar-
ynx with a 0- and 30-degree telescope is recommended. 
The larynx should be palpated too using crocodile laryn-
geal forceps. A sulcus or small cyst might be revealed 
which otherwise would not have without close inspec-
tion and palpation. The range of interventions includes 
biopsy and removal of lesions, vocal cord injection and 
laser surgery.

INJECTION LARYNGOPLASTY 

This procedure aims to medialize an adductor vocal 
cord palsy where the cord is in a lateral position. There 
are different approaches and materials that can be 
used. The selection of injectable materials depends on 
the availability and the surgeon’s experience. Most of 
the injectable materials are temporary and will only 
last an average of 6 months.22 Injection laryngoplasty 
is discussed in greater detail in Chapter  78, Paralysis 
of the larynx, and Chapter  79, Outpatient laryngeal 
procedures. 
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948 Section 1: Head and Neck

LARYNGEAL FRAMEWORK SURGERY

Laryngeal framework surgery was first described by 
Isshiki in 1974.23 It is defined as a procedure on the 
laryngeal cartilage to change the position or ten-
sion on the vocal cords in order to achieve the desired 
voice outcome. There are four different techniques, 
all with different purposes. These procedures should 
ideally be performed under local anaesthesia as origi-
nally described by Isshiki. This allows intra-operative 
auditory feedback to the surgeon and the patient and 
helps to assess the impact of the altered position of the 
vocal cords on the voice. Not every patient can toler-
ate a procedure under a local anaesthesia, however, and 
some patients may need general anaesthesia, but they 
will have the disadvantage of not knowing what their 
voice is going to sound like when they wake up! Further 
details on laryngeal framework surgery can be found in 
Chapter 78, Paralysis of the larynx.

RECURRENT LARYNGEAL 
NERVE REINNERVATION 

The paralyzed vocal cord can be reinnervated to restore its 
function. The two techniques used are non-selective rein-
nervation and selective reinnervation.

Non-selective reinnervation

Non-selective reinnervation is indicated in hoarseness due 
to unilateral adductor vocal cord paralysis. It is performed 
under general anaesthesia via an ipsilateral neck incision 
at the level of the cricoid cartilage. The ansa cervicalis and 
the recurrent laryngeal nerve are identified and anasto-
mosed using a 9/0 nylon suture.24

Selective reinnervation

Selective reinnervation is indicated in stridor due to 
bilateral abductor vocal cord paralysis.25 It is performed 
under general anaesthesia via an extended anterior neck 
skin incision at the level of the cricoid cartilage. This is 
a more complex procedure that involves identification 
of several nerves for anastomosis. The C3 root of the 
phrenic nerve is identified on one side and anastomosed 
with a cable graft harvested from the great auricalar 
nerve in a Y-shape which is then inserted into both pos-
terior cricoarytenoid muscles. The next step involves 
identification of the descending branch of the ansa hypo-
glossi and the recurrent laryngeal nerve on both sides 
of the neck and anastomoses carried out between these 
nerves bilaterally. 

LARYNGEAL PACING

This technique is still being evaluated in clinical trials.26 
It involves inserting an electrode into each posterior crico-
arytenoid muscle which then causes automatic abduction 
and adduction movement of the vocal cords. The electrode 
is connected to an external pacing device that is surgically 
fixed under the skin on the chest wall, in a similar way to 
a cardiac pacemaker.

SPECIFIC VOICE DISORDERS
The most common voice disorders seen in secondary prac-
tice in a voice clinic are:

• MTD
• laryngitis/MTD secondary to poor vocal hygiene, 

dietary and lifestyle issues
• extraoesophageal reflux (laryngopharyngeal reflux)
• vocal fold nodules
• vocal fold polyps
• vocal fold cysts
• vocal fold palsy and paresis
• arytenoid granulomas.

Less frequently seen conditions include:

• sulci and mucosal bridges
• spasmodic dysphonia
• papillomatosis
• microvascular lesions
• laryngeal trauma, including post-surgical causes
• other neuromuscular causes
• hyperkeratosis, dysplasia and carcinoma
• endocrine causes
• amyloid
• other laryngeal tumours.

Inflammatory disorders
OVERVIEW

Inflammation of the larynx can be broadly classified 
into infective and non-infective causes. Sometimes the 
aetiological factors are easily identified in the history 
(e.g. hoarseness associated with an upper respiratory tract 
infection). In many other cases the cause may be less clear 
(e.g. in cases of extraoesophageal reflux), may be multi-
factorial, may require empirical treatment or a biopsy and 
microbiological culture (e.g. in the case of tuberculosis) or 
may resolve spontaneously without a cause being identi-
fied. Patients often complain of:

• hoarseness
• huskiness
• reduced pitch
• loss of part of the range of the voice
• pitch instability
• an increased effort to speak
• vocal fatigue and pain or discomfort on speaking
• throat symptoms, such as globus sensation and irrita-

tion, dryness, throat clearing or chronic cough.

Laryngitis is simply a descriptive term indicating a variable 
degree of erythema, oedema, epithelial change which may 
include ulceration, leukoplakia and stiffness of the mucosa 
of the vocal fold. There is often an increased amount of 
thick mucus present, which may be white, grey, yellow or 
green in colour. There may be associated inflammation of 
the rest of the subglottic, supraglottic and interarytenoid 
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regions of the larynx and the pharynx. In  severe cases, 
there may be associated shortness of breath and stridor. 
The voice is usually hoarse (rough, strained, breathy or 
whispery), which may be due to impaired vocal fold vibra-
tion due to stiffness from the inflammatory process and/
or secondary to muscle tension imbalance. This can result 
in the vocal folds being held splinted apart and therefore 
extra effort being required to induce vocal fold vibration 
causing perilaryngeal pain or discomfort.

Accurate diagnosis may require a diagnostic microlar-
yngoscopy with biopsy. Treatment consists of reduced 
voice use and abuse, voice rest, vocal hygiene, lifestyle 
and dietary advice, and appropriate medical or surgical 
treatment. 

SPECIFIC INFLAMMATORY CONDITIONS

Arytenoid granuloma

Arytenoid granulomas are benign inflammatory lesions 
that arise from the medial surface of the arytenoid carti-
lages, and in particular the vocal processes. Other terms 
for them include:

• contact ulcer or granuloma
• vocal process granuloma
• intubation granuloma
• contact pachydermia
• peptic granuloma.

These consist of a proliferation of granulation tissue with 
epithelial hyperplasia. They result from injury to the thin 
mucoperichondrium over the vocal processes from mechan-
ical trauma, either following intubation or from repeated 
high-velocity impact of the vocal processes against each 
other from throat clearing, coughing or talking in a habit-
ually low-pitched, creaky, hyperfunctional manner.27 Men 
tend to develop granulomas secondary to hyperfunction, 
while women develop them more commonly as a result of 
intubation. In addition, extraoesophageal reflux is recog-
nized as an important aetiological factor either contribut-
ing to the symptoms leading to the mechanical trauma or 
preventing healing of the damaged mucosa.28

Patients present with a change in the voice and/or vocal 
fatigue, a constant tickling sensation, discomfort or pain 
localized to the posterosuperior aspect of the larynx which 
is worse on phonation, coughing and throat clearing and 
can radiate to the ear. In addition, there may be symptoms 
associated with extraoesophageal reflux, including chok-
ing episodes and, in severe cases, stridor. These symptoms 
may come on insidiously, after intubation, an infection or 
a period of stress. They may be unilateral or bilateral and 
range from a nodular, diffuse thickening over the vocal 
process to large pedunculated, exophytic masses obscur-
ing the posterior glottis (Figure 63.1).

The main treatment principles include reducing 
the effects of laryngeal irritants, i.e. stopping smok-
ing, improving vocal hygiene, treating any respiratory 
tract  infections, allergies and extraoesophageal reflux. 
Voice therapy, in terms of raising awareness of and 

reducing hyperfunctional and vocally abusive behaviour 
and psychological counselling where necessary, is also of 
use.29 Surgery does not usually cure arytenoid granulomas 
when used in isolation as there is a high rate of recurrence. 
It is useful in confirming the diagnosis histologically, 
excluding a carcinoma and in debulking large lesions.30 
Laser vaporization after biopsy reduces the amount of 
bleeding but it is important to avoid thermal damage to 
the underlying cartilage.28 There is no good evidence in 
support of the use of antibiotics or steroids in general. 
Botulinum toxin injections into the thyroarytenoid muscle 
can be useful as an adjunct treatment in resistant cases 
as this helps reduce the impact of vocal processes against 
each other, allowing the epithelium to heal.31, 32

Structural or neoplastic lesions
OVERVIEW

Structural abnormalities can result from neoplasms which 
may be benign or malignant, or trauma to the laryngeal 
skeleton or soft tissues. Tumours of the larynx and laryn-
geal skeletal trauma are dealt with elsewhere in the text 
(see Chapter 14, Tumours of the larynx, and Chapter 71, 
Contemporary management of laryngotracheal trauma). 
This chapter will be confined to discussing the more com-
mon benign lesions resulting in referral to secondary care 
clinics and which involve the superficial layers of the vocal 
folds.

When a patient is observed to have a nodular swelling 
(i.e. a localized swelling on the membranous portion of 
one or both the vocal folds), it is important to consider 
the differential diagnosis in Table  63.2. Accurate diag-
nosis can be challenging and depends on a detailed his-
tory, the use of stroboscopy and, to some extent, objective 
measures.33 Even then, a working diagnosis should be 
made and a decision needs to be made as to whether to 
try an empirical trial of therapy or proceed to a diagnostic 
microlaryngoscopy. A conservative approach is to reserve 
a ‘microlaryngoscopy and proceed’ for ‘failed therapy’ 
cases after appropriate informed consent.

Figure 63.1 Arytenoid granuloma.
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SPECIFIC STRUCTURAL OR NODULAR LESIONS

Vocal fold polyps

A true vocal polyp is a benign swelling of greater than 
3 mm that arises from the free edge of the vocal fold 
(Figure 63.2).34 It is usually solitary, but can occasionally 
affect both vocal cords. It is claimed that polyps are the 
most common structural abnormality that cause hoarse-
ness and they affect men more than women. They are 
most frequently seen in smokers and between the ages of 
30 and 50 years. 

In many cases the exact cause of polyp formation is 
not known, but most authors agree that phonotrauma is 
an important aetiological factor.  Some are heralded by a 
sudden onset of hoarseness or loss of voice after yelling 
or shouting, particularly if the vocal folds are inflamed 
from acute infective laryngitis or extraoesophageal 
reflux. A  large proportion of patients with vocal cord 
polyps are also smokers. Cigarette smoking can cause 
injury to the vocal cord leading to hyaline degeneration in 
polyps.35 There appears to be disruption to the vascular 
basement membrane, capillary proliferation, thrombosis, 
minute haemorrhage and fibrin exudation.36 Although 
some polyps have a haemorrhagic appearance, others 
are more gelatinous and grey. Whether these gelatinous 
polyps have a different pathogenesis is not known.34, 37 

Occasionally, a  sulcus, mucosal bridge or intracordal 
cyst is found immediately opposite on the other vocal 
fold.38, 39 It is hypothesized that in these cases the result-
ing disordered vibration and stiffness of the vocal fold 
make it more likely to damage the other vocal cord caus-
ing localized trauma and polyp formation.

Alteration in voice quality and voice complaints will 
depend on the effect of the mass of the polyp (and any 
other associated lesion) on vocal fold vibration, its effect 
on vocal fold closure and the secondary compensatory 
changes, i.e. increased muscle tension. The patient may 
complain that the voice is hoarse, has lowered in pitch and 
cuts out in speech, that they have lost part of the range 
of the voice and that it is a strain to speak.40 Very rarely, 
large polyps can cause difficulty in breathing and episodes 
of choking.

Polyps can shrink spontaneously or even be coughed 
up. Voice therapy may provide the patient with coping 
strategies, preventative advice and help ease symptoms, 
but is unlikely to result in resolution of the polyp.41 Any 
concomitant inflammatory conditions should be treated. 
Most polyps need removal under a general anaesthetic 
and a variety of techniques to achieve this have been 
described. This might be by using laser or cold steel 
suspension microlaryngoscopic technique (see Chapter 67, 
Phonosurgery).42, 43  The aim is to restore the smooth edge 
of the vocal cord to allow them to close fully and vibrate 
normally.

Vocal fold nodules

Vocal fold nodules are small bilateral swellings (less 
than 3 mm in diameter) that develop on the free edge of 
the vocal fold at approximately the midmembranous por-
tion (Figure 63.3). In some cases, particularly in singers, 
they may be smaller, more pointed and white in colour, 
reflecting a more superficial response to trauma. They may 
be associated with microwebs at the anterior commissure 
in up to 23% of cases. They are of variable size and are 
characterized histologically by thickening of the epithe-
lium with a variable degree of underlying inflammation. 

The exact incidence and prevalence of nodules in the 
general population is not known, but in various popula-
tion studies nodules have been shown to be the cause of 

TABLE 63.2 Differential diagnosis of a nodular lesion

Grey, white or translucent lesions Haemorrhagic lesions Yellowish lesions

True vocal nodules
‘Physiological nodules’
Prenodular swellings
Pseudocyst
Polyp
Mucus retention cyst ± contact lesion
Epidermoid cyst ± contact lesion
Localized oedema of the vocal fold:

• Reinke’s oedema
• Lower lip of a sulcus
• Associated with a vascular abnormality, e.g. ectasia

Haemorrhagic polyp
Ectasia
Papilloma
Carcinoma
Arytenoid granuloma

Rheumatoid nodule
Epidermoid cyst`

Figure 63.2 Vocal fold polyp.
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persistent hoarseness in just under 25% of children and in 
6% of adults with voice problems.44 Higher percentages 
are found in teachers and singers with voice problems. 
In children, they are more common in boys than in girls, 
while in adults they are very much more commonly found 
in women, particularly under the age of 30. 

The aetiology of vocal nodules is not known, but tradi-
tionally they are thought to be due to ‘voice abuse’ rather 
than overuse.  Voice abuse is characterized by forced 
voice production due to strain in the neck and shoulder 
region producing a harsh quality to the voice.45  It may 
be precipitated by talking for prolonged periods in a loud 
voice (often above background noise), repeated shouting 
and/or singing above one’s natural range and occasion-
ally repeated coughing and throat clearing. The vocal 
folds are thought to impact on each other in such a way 
that the repeated trauma of the midmembranous por-
tions leads to localized swelling and epithelial thickening. 
Shearing forces may be important and a whiplash hypoth-
esis has also been proposed.46 Psychological factors, nasal, 
throat  and chest infections, allergies and extraoesopha-
geal reflux are increasingly being recognized as playing 
an important part in the aetiology of vocal nodules.46–49 
Nodules disappear spontaneously in boys with the rela-
tively large growth of the larynx in puberty.44 In girls, 
they may persist into early adulthood.

The voice quality is often husky and breathy, worsening 
with voice use and often associated with perilaryngeal dis-
comfort or throat soreness on phonation. The voice may 
become a little deeper in pitch and associated with voice 
breaks, particularly at the higher end of the range of the 
voice. The vocal folds are usually hourglass in appearance 
with often only the nodules making contact at the mid-
membranous zone.

There is no good evidence on which to base the treat-
ment of vocal fold nodules.  Nodules may develop after 
the individual has been projecting and using their voice 
more than usual and often settle spontaneously once 
the demand on the voice returns to ‘normal’. If nodules 
are not causing significant voice problems, they should be 
left alone. Aggravating factors, such as inadequate vocal 

fold lubrication, allergies, infections and extraoesopha-
geal reflux, should be treated to reduce their irritant 
effects. In the UK, the mainstay of treatment for persistent 
vocal nodules is voice therapy with the aim of modifica-
tion of lifestyle and vocal behaviour, providing informa-
tion and guidance on voice care, producing the voice more 
effectively with less strain and coping strategies. Not 
infrequently the voice and voice function improves, but 
the nodules persist. Some argue that complete and rapid 
return of voice function is only possible if the nodules 
are excised. Others would reserve surgery for those who 
fail voice therapy and remain symptomatic. Most would 
agree that a significant number of nodules recur if sur-
gery is performed without voice therapy either pre- or 
post- operatively.50 If surgery is performed, the aim must 
be precise excision of the nodule alone with no exposure 
or damage to the underlying ligament.43, 51

Pseudocysts

The exact definition of a pseudocyst varies between 
authors. Some define it as a lesion that differs from cysts 
and polyps in that it has no cyst wall and is filled with 
serous fluid, having an appearance similar to that of 
a  blister.  Others have defined it as localized Reinke’s 
oedema, which may indicate the presence of underlying 
paresis.52 The exact aetiology is not known, but is proba-
bly phonotrauma. The initial management of a pseudocyst 
is by behavioural therapy. Surgical excision might be nec-
essary in cases that did not resolved with speech therapy.53

Reinke’s oedema

Reinke’s oedema is a term used to describe the vocal folds 
when they become chronically and irreversibly swollen 
(Figure 63.4). Other terms for the condition include:

• polypoid vocal cord, polypoid degeneration or polyp-
oid hypertrophy; cordal polyposis or polypoid corditis

• chronic oedema of vocal folds
• pseudomyxoma or pseudomyxomatous laryngitis
• smoker’s larynx.

Figure 63.3 Vocal fold nodules.

Figure 63.4 Grade 4 Reinke’s oedema.
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It occurs almost exclusively in moderate to heavy smok-
ers, although the exact role of smoking in inducing these 
changes is not known.54 Some studies have also suggested 
that voice strain and extraoesophageal reflux may also 
play a part in its development, although the importance 
of these other factors is not clear. Hypothyroidism may be 
found as a concomitant feature in some cases, but it is not 
thought to be an aetiological factor. The epithelium shows 
non-specific changes and the basement membrane layer 
is usually thickened. In Reinke’s space, there are lakes of 
oedema, extravasated erythrocytes and thickening of the 
walls of the subepithelial vessels.   

The true prevalence of Reinke’s oedema is unknown. It 
is probably one of the most common conditions to affect 
the vocal folds in smokers and it is very likely that many 
people with this condition do not seek medical atten-
tion. A meta-analysis of 1538 cases showed that men and 
women are affected more or less equally, although the 
pitch- lowering effects on the voice are more conspicuous 
in women. Patients most commonly seek a medical opin-
ion between the ages of 40 and 60 years of age. 

Patients with even quite severe Reinke’s oedema may 
have no complaints about their voice or problems with 
voice use. The most common symptoms are: 

• deepening of the pitch of the voice with women often 
being mistaken for a man, particularly on the telephone

• gruffness of the voice
• effortful speaking
• an inability to raise the pitch of the voice
• choking episodes
• other symptoms associated with extraoesophageal 

reflux.

The diffuse lesions of the membranous part of the vocal 
fold are bilateral in 62–85% of cases, although they may 
be asymmetrical. Typically the vocal folds are grey or 
yellowish in colour with prominent superficial vessels. 
Alternatively, the oedematous folds may appear diffusely 
red when coexistent extraoesophageal reflux should be 
suspected. Leukoplakia is uncommon but may be due to 
hyperplasia, dysplasia or very rarely carcinoma in situ. 
In severe cases the vocal folds look like bags of fluid that 
flop up and down through the glottis with respiration. The 
severity of the swelling is best judged on deep inspiration 
and is frequently underestimated if an assessment is made 
solely on phonation as the oedematous tissue bunches up 
on the superior surface and into the ventricle. A severity 
grading system has been proposed and validated by Tan 
et al. (Table  63.3).55 There may be a variable degree of 
associated increased muscle tension present.

The decision to treat a patient with Reinke’s oedema 
depends on their symptoms, the severity of the oedema 
and the presence of leukoplakia. In most cases, conserva-
tive measures, such as reassurance, an explanation of their 
condition and vocal hygiene advice, including  smoking 
cessation, should be tried initially. Hypothyroidism, upper 
airway infections and allergies and extraoesophageal 
reflux should be treated to reduce the throat symptoms 
associated with these conditions. The role of voice therapy 

is controversial but may be indicated if vocal hygiene issues 
and excessive MTD are prominent in a well-motivated 
patient. It certainly has a role in restoring voice function 
after surgical treatment.

Surgical treatment should be considered when:

• leukoplakia is present and a histological diagnosis is 
required

• gross Reinke’s oedema is present causing choking epi-
sodes or airway compromise

• pitch elevation of the voice is the main requirement of 
treatment.

Other symptoms may not necessarily be helped by surgery 
and there is the potential for making patients worse by 
causing scarring or an irregular edge to the vocal fold. 
Patients must be aware that after surgery:

• friends and relatives may not recognize them by their 
voice

• the singing voice may be permanently altered
• speaking may be more effortful for up to 1  year 

(or occasionally permanently), particularly if excessive 
mucosa is removed due to stiffness from scarring and 
anterior web formation

• the voice seldom returns to ‘normal’, but is generally of 
better quality

• the Reinke’s oedema is likely to return within 2 years if 
the patient continues to smoke.56 

The principles of surgery for Reinke’s oedema include:

• reducing the bulk of the mucosa (mass per unit length) 
of the vocal fold

• obtaining a straight mucosal edge, i.e. avoiding leaving 
small deposits of the myxoematous material behind

• avoiding damage to and exposure of the underlying 
ligament, thereby reducing the chances of scarring and 
web formation.

‘Reduction glottoplasties’ can be performed with pho-
nosurgical instruments or one of the new generation of 
microspot lasers. KTP laser treatment of Reinke’s oedema 
may be performed in the outpatient department under 
local anaesthesic via a channelled endoscope.57 Care 
should be taken not to remove excised epithelium and not 
to overheat the vocal cord ligament as this may result in 
a permanent scar and hoarseness.58 The myxoematous 

TABLE 63.3 Grading of Reinke’s oedema 

Grade Appearance

1 Marginal edge oedema

2 Obvious sessile swelling, thrown over vocalis muscle 
during phonation

3 Large bag-like swelling, filled with fluid

4 Partially obstructing lesion, medial borders in contact 
along most of length
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material from the superficial lamina propria layer is aspi-
rated, removed with forceps or vaporized and the epi-
thelial edges apposed following excision of redundant 
mucosa as necessary. Good results from unilateral treat-
ment have been reported with patients often electing not 
to have further surgery on the second side. Post-operative 
voice therapy may be required.

Endocrine causes

Hyperthyroidism has been associated with increased anxi-
ety, hoarseness and tremor affecting the voice. The vocal 
folds have been reported as looking ‘hypervascularized 
and hyperkinetic’. Hypothyroidism is associated with:

• hoarseness
• deepening of the pitch of the voice
• voice fatigue and weakness
• dryness of the throat
• slow and hesitant speech.

Small prevalence studies have not shown an increase in 
prevalence of biochemical hypothyroidism in patients 
with Reinke’s oedema, but one uncontrolled study sug-
gested that subclinical hypothyroidism may be more 
prevalent. Although the vocal folds are often described as 
being oedematous in hypothyroidism, there is little histo-
logical evidence to support myxoedematous infiltration of 
the vocal folds or muscles.

Abnormalities of endocrine function, in particular 
related to the thyroid and sex hormones, can have var-
ied effects on the voice and voice function. Most have 
not been studied in great detail and are beyond the scope 
of this chapter. Of note are the effects of androgens and 
androgenic drugs, such as Danazol, which cause irrevers-
ible enlargement of the female larynx with the consequent 
effects of deepening of pitch. The fundamental frequency 
of the voice is lowered and the high tones lost at the 
menopause.59

Autoimmune diseases of the larynx

Laryngeal manifestions of autoimmune diseases are not 
uncommon and have been described previously. Examples 
are cricoarytenoid fixation, mucous inflammation, sub-
glottic stenosis, vasculitis, laryngeal edema, vocal fold 
paralysis, infection, or vocal fold lesions such as vocal fold 
rheumatoid nodules and bamboo nodes.60–63

Bamboo nodes 

Bamboo nodes are round pale yellowish lesions found in 
the mid third of the membranous vocal cord (Figure 63.5). 
It is because of their appearance that they are called bam-
boo nodes. These patients usually present with hoarse-
ness. A blood test to exclude autoimmune diseases is 
mandatory if the patient is not already diagnosed with an 
autoimmune disease. Examples of autoimmune conditions 
associated with bamboo nodes are rheumatoid arthritis, 
systemic lupus erythromatous (SLE), Sjögren’s syndrome, 
Hashimoto thyroiditis and systemic sclerosis. The blood 

test may reveal elevations in the sedimentation rate, rheu-
matoid factor, Sjögren’s antibodies and antinuclear anti-
body titres, as well as hypergammaglobulinemia.

The diagnosis of a bamboo node is made from history 
and clinical examination. A videolaryngostroboscopy 
is essential to examine the vocal cords and the mucosal 
wave. This will give an indication of the effect of the node 
on the vocal cord vibration.

Conservative management is by speech therapy. A sys-
temic steroid may be helpful but patients may not tolerate 
long-term treatment due to the side effects. 

Steroid injection may be necessary in cases that have 
failed to respond to conservative management alone. This 
should not be given more than three times a year so as not 
to develop atrophy of the vocal cord.

Resistant cases may need phonosurgical excision of 
the nodes. Care should be taken not to damage the vocal 
ligament, which can lead to a permanent scar and hoarse 
voice. For this reason, this type of surgery should be done 
under a high microscopic magnification during a suspen-
sion microlaryngosocopy.64, 65

Cysts, sulci, mucosal bridges and vergeture

Cysts are found less frequently than polyps and nod-
ules, and sulci and mucosal bridges even less so. There 
are two primary types of cyst: a mucus retention cyst and 
an epidermoid cyst. Both cause the voice to be constantly 
hoarse, which may worsen with use, with varying degrees 
of roughness and breathiness depending on the interfer-
ence with vocal fold vibration and closure. Part of the 
vocal singing range may be affected, with pitch breaks or 
cutting out altogether.

A mucus retention cyst (Figure 63.6) is thought to arise 
from a blocked minor salivary gland, possibly secondary 
to phonotrauma or inflammation. It is lined by cuboidal 
or low columnar epithelium and can be associated with 
oedema and fibrosis in Reinke’s space. It is usually uni-
lateral and is found on the free edge of the vocal fold or 

Figure 63.5 Bamboo nodes.
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can arise in the ventricular fold (false cord) (Figure 63.6). 
In  the vocal fold they should be suspected in cases of 
asymmetrical nodular swellings (cyst plus contact nod-
ule) and can be difficult to distinguish from polyps on 
laryngoscopy. Stroboscopy can help in the differential 
diagnosis, but frequently a definitive diagnosis can only 
be made on microlaryngoscopy and by performing a 
cordotomy. 

Ventricular cysts need to be differentiated from other 
tumours (see Chapter 14, Tumours of the larynx). They can 
affect the voice by prolapsing on to the vocal fold interfer-
ing with vibration and causing secondary hyperfunction.

Epidermoid cysts (Figure 63.7) are lined by squamous 
epithelium and are filled with keratin and cholesterol 
debris. There is often an inflammatory exudate in the 
surrounding Reinke’s space. It is unclear how these cysts 
develop, but various theories have been proposed includ-
ing a metaplasia in a long-standing mucus retention cyst, 
microinclusion of epithelium from surface trauma or some 
defect in epithelialization during development (congenital 
or dysembryoplastic theory). They are thought to arise as 
a result of voice abuse and misuse. Large cysts cause a 
yellowish/white bulge within the vocal fold, but smaller, 
deeper cysts may only be suspected by the presence of 
localized absence or reduction in the mucosal wave on 
stroboscopy or abnormal blood vessels over the cyst or the 
appearance of unilateral or bilateral chronic laryngitis. 
The diagnosis may only be confirmed at microlaryngos-
copy and cordotomy in these cases. 

The term ‘sulcus’ has been used to describe different 
entities in the literature. Two entities can be distinguished: 
sulcus vocalis and mucosal bridge.

• A sulcus vocalis is best used to describe a local-
ized invagination of the mucosa of varying depth66 
(Figure 63.8). These may be described as ‘open cysts’, 
which may describe their aetiology. The justification 
for this is that they are commonly found in association 
with epidermoid cysts and it would seem logical that 
trauma to the neck of a cyst would lead to it widening 
and discharging its contents.

• Sulcus vocalis has been classified into three types:  
 ❍ Type 1: Physiologic sulcus. This is a superficial lon-

gitudinal depression of the epithelium not beyond 
the superficial lamina propria. The vocal ligament 
is not involved. Videolaryngostroboscopy may only 
show mild mucosal wave abnormally and the voice is 
not affected significantly. Treatment for this should 
be conservative with speech therapy and sometimes 
antireflux medication.

 ❍ Type 2a: Sulcus vergeture (Figure 63.9). This is more 
extensive invagination extending into the vocal liga-
ment with some loss of superficial lamina propria. 
Reinke’s space exists superolaterally and inferome-
dially to the vergeture. They are thought to result 
from a congenital failure of development of Reinke’s 
space as they are commonly apparent at puberty and 
can be familial. There is moderate mucosal abnor-
mality on videolaryngostrobostoscopy and may 
have moderate dysphonia.

Figure 63.6 Mucus retention cyst.

Figure 63.7 Epidermoid cyst.

Figure 63.8 Sulcus vocalis. (With thanks to Romain Perouse.)
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 ❍ Type 2b: Classic sulcus vocalis or a pouch type. 
This is characterized by a focal pit that extends 
beyond the vocal ligament into the thyroarytenoid 
muscle. The is marked loss of superficial lamina 
propria. Video laryngostroboscopy shows signifi-
cant mucosal wave abnormality with loss of vibra-
tory pattern and patient may present with severe 
dysphonia.

• A mucosal bridge (Figure 63.10) may also be found in 
the presence of sulci and epidermoid cysts. This rare 
finding is thought to arise by the rupture through of 
the deep aspects of two sulci or cysts to form a tubed 
pedicle of mucosa.

Patients with sulcus vocalis and mucosal bridges present 
with variable degrees of dysphonia and roughness and 
breathiness, depending on the number of lesions, position 
and depth of the sulcus, the effect on glottal closure and 
degree of associated inflammation and MTD. Patients 
with sulcus vergeture often have a high-pitched monotone, 
weak (aesthenic), breathy and strained voice which is an 
effort to produce.

Patients with vocal fold cysts should be given a trial 
of voice therapy, particularly when symptoms are rela-
tively mild. Many will require surgery but this must be 
done precisely, preserving the overlying mucosa as much 
as possible. It is important to avoid leaving part of the 
wall behind, which will result in a recurrence or cause 
localized scarring and poor voice results. This is more 
so for mucus retention cysts as dissection of the thin 
wall is more difficult. Post-operative voice therapy helps 
patients to restore vocal function and improvement may 
continue for up to 9 months. There may occasionally be 
problems with glottal closure following excision of large 
cysts and fat or collagen medialization may be of ben-
efit. Ventricular fold cysts should be removed to confirm 
the diagnosis. There is the potential that they can cause 
airway obstruction if large or they become infected. 
Complete sharp dissection of the cyst with microlaryn-
goscopy instruments or with the laser is the treatment 
of choice.

The treatment of both types of sulci is difficult and 
the results variable. If surgical treatment is required 
for sulcus vocalis, careful dissection of the pocket off 
the ligament is required. The difficulty is in defining 
the plane between the base of the sulcus and the liga-
ment and avoiding excessive resection of the mucosa 
and damage to the ligament.67 Sulcus vergeture may be 
best treated by bilateral medialization procedures rather 
than attempted resection of the vergeture, which is tech-
nically extremely difficult.68

The ongoing challenge in the management of sulcus is 
that no single treatment modality is superior to others and 
no sufficient evidence for matching a given treatment to a 
given patient is yet available.69 

Laryngeal hyperkeratosis 

Laryngeal keratosis is an inflammatory disease of the 
epithelium of the vocal cords due to chronic hyperpla-
sia and hyperkeratosis of the laryngeal mucosa with the 
resultant hyperkeratosis of the vocal cord epithelium. The 
aetiology is non-specific but it may have association with 
smoking, alcohol and reflux. The predominant symptom 
is hoarseness.70

The appearance is of white plaques, which can be con-
fluent or patchy (Figure 63.11). Often the terminology is 
interchangeable with leukoplakia. Leukoplakia is a Greek 
word for a white plaque that cannot be simply scraped off. 
A histological diagnosis is mandatory to exclude neoplasia 
or dysplastic lesion. Laryngeal hyperkeratosis may appear 
easy to excise but laryngologists know that this condition 
is notorious for recurrence. 

The management is by suspension microlaryngoscopy 
and surgical excision for histology. This condition may 
be precancerous, hence a biopsy is required. However, 
the treatment should be a conservative surgical approach 
to improve or maintain voice. Cold steel and laser ther-
apy have been used but there is anecdotal evidence that 
an angiolytic laser such as the KTP laser offers longer-
term cure.

Figure 63.10 Mucosal bridge. (With thanks to Romain Perouse.)

Figure 63.9 Sulcus vergeture.
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Ackermann’s tumour (verrucous carcinoma) 

Ackermann’s tumour is a slow-growing variant of squa-
mous cell carcinoma that does not metastasize. It can cause 
a diagnostic and treatment challenge for both the histo-
pathologist and the otolaryngologist. Macroscopically it 
may be hard to distinguish from hyperkeratosis. It has a 
typical exophytic appearance (Figure 63.12). 

Although radical treatment such as laryngectomy is 
not necessary, a complete endoscopic excision is recom-
mended to prevent recurrence. This tumour is less radio-
sensitive than others but extensive tumours may be treated 
with radiotherapy instead of radical surgery.

Microvascular lesions

Microvascular lesions (varices or capillary ectasias) are 
collections of abnormally large and weakened vessels 
that are most commonly found (83%) on the superior or 
medial aspect of the midmembranous portion of the vocal 
folds (Figure 63.13). They are most frequently seen in pro-
fessional vocalists (including singers) and are thought to 
arise secondary to repetitive trauma, hormonal variations 
or repeated inflammation. They may occasionally be inci-
dental findings but can result in vocal fold haemorrhage, 
scarring and polyp formation. The lesions can interfere 
with the vibratory pattern of the vocal folds, causing a 
lack of clarity of the voice, vocal fatigue or sudden dys-
phonia associated with haemorrhage. 

Voice and singing therapy, treatment of associated 
inflammation and occasional precise vaporization or 
point diathermy of the feeding vessel(s) may be required. 
Recurrences may still occur after treatment.71

Neuromuscular causes
Neuromuscular causes are considered in detail in Chapter 
54, Neurological disease of the pharynx. Apart from 
a vocal fold palsy, they are relatively uncommon. The 
prevalence of vocal fold paresis in dysphonic patients 
is unknown, but appears to be higher than previously 
thought if monopolar needle electrodes are used to detect 
the condition.72 A palsy or paresis should be considered 
in any case where the complaint is of effortful phonation, 

throat discomfort or vocal fatigue with use or where the 
voice ‘cracks’. Perceptually, the voice may sound breathy, 
unstable or higher in pitch. An obvious laryngeal pare-
sis will show asymmetry of movement on abduction and 
adduction, i.e. it ‘lags behind’ the normal side. This asym-
metry may only be apparent on prolonged observation 
using a fibre-optic endoscope and asking the patient to 
phonate and then sniff repeatedly. More subtle signs are an 
asymmetry of phase and amplitude of the mucosal wave 
and apparent bowing on the affected side on stroboscopy.

Figure 63.11 Laryngeal hyperkeratosis

Figure 63.12 Ackermann’s tumour (verrucous carcinoma).

Figure 63.13 Microvascular lesions (arrow).
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An effect on the voice may be the first sign of a more gen-

eral neuromuscular disorder, such as Parkinson’s disease, 
motor neurone disease, multiple sclerosis and myasthenia 
gravis. Neuromuscular disorders should always be consid-
ered in patients where the vocal folds look normal but the 
pattern does not fit with an MTD or fails to respond to 
treatment or the dysphonia worsens.

Spasmodic dysphonia is an uncommon and frequently 
overlooked condition. Traditionally it is classified as 
adductor, abductor, mixed and tremor and respiratory 
forms, although further subtypes have been described.72–74 
The adductor form is characterized by a strained/stran-
gled quality to the voice, which cuts out at the onset of 
phonation, while the rare abductor type (approximately 
15%) is characterized by breathy breaks following conso-
nant sounds.72, 75 Some patients present with a whispery 
(compensated voice) that is easier for them to use in con-
versation. Others have a mixed form that becomes more 
obvious during treatment, as the untreated form often 
worsens or is complicated by tremor. The spasmodic 
laryngeal activity can be seen by careful observation with 
a fibre-optic endoscope during speech. 

The mainstay of symptomatic treatment remains botu-
linum toxin injection into specific intralaryngeal mus-
cles, although the results are not always predictable and 
poorer for those with the abductor form and those with 
tremor.72, 76–79 Improvements in outcome in the future may 
come with better targeting of the involved muscles. Other 
surgical treatments for adductor spasmodic dysphonia are 
now available. These are Isshiki thyroplasty type 2 using a 
titanium bridge implant to separate the anterior commis-
sure by a few millimeters.80, 81 Selective laryngeal adduc-
tor denervation–reinnervation surgery (SLAD–R),82, 83 
CO2 laser thyroarytenoid myoneurectomy.84, 85

Muscle tension dysphonia or 
‘functional dysphonia’
OVERVIEW

Muscle tension imbalance causing MTD is one of the big-
gest causes or contributors to voice disorders. Although 
it is often a ‘diagnosis of exclusion’, i.e. the ‘the vocal 
folds look and move normally’, it is often present with 
inflammatory, structural and neurological conditions 
as laryngeal muscles try to overcome a deficiency in the 
voice-producing mechanism, such as poor respiratory 
function, impairment of normal vocal fold vibration or 
nasal blockage affecting resonance.86 In addition, MTD 
can lead to trauma and structural changes in the vocal 
fold mucosa, for example in some cases of nodules. It is for 
the laryngologist and voice therapist to agree a treatment 
plan with the patient in these more complex cases.

MTD is therefore a group of conditions character-
ized by an imbalance of the synergist and antagonist 
muscles affecting the vocal fold position and tensioning 
relative to one another and also the position of the lar-
ynx relative to the rest of the vocal tract (Figure 63.14). 
Usually one or more sets of muscles is hyperfunctional, 
giving recognizable patterns of clinical presentation and 

laryngeal  appearance.87, 88 It is now thought that previ-
ously described hypofunctional states either are ‘end 
stages’ of hyperfunctional laryngeal activity or represent 
an underlying paresis.89 The hypotheses are:

• that chronic imbalance of muscle pull, for example, of 
the cricothyroid muscle can lead to irreversible joint 
damage and ligament stretching giving a flaccid bowed 
appearance to the vocal folds

• that a viral neuropathic paresis has developed caus-
ing hypotrophy of the thyroarytenoid muscle and 
consequent poor glottal contact and secondary com-
pensatory hyperfunction.90 The evidence to support 
this comes from electromyographic studies.72

True hypofunctional cases do exist in neurological condi-
tions such as myasthenia gravis, Parkinson’s disease and 
motor neurone disease, but they are relatively uncommon.

There are multiple primary aetiologies of MTD7, 29, 88 
including:

• stress, anxiety and depression
• conversion disorders
• postural and breathing problems
• poor vocal hygiene
• talking in poor acoustic environments or above back-

ground noise for prolonged periods at work or socially
• exposure to excessive environmental dust, smoke or fumes.

The degree of dysphonia is variable, ranging from an 
intermittent problem related to a particular voice task 
(e.g. teaching) to severe and constant hoarseness. Other 
symptoms include:

• pitch of the voice may be too high or too low and 
reduced in range

• a sensation of tightness, constriction or lump in the throat
• effortful voice production
• discomfort on speaking or singing
• vocal fatigue.

Figure 63.14 Muscle tension dysphonia. This is just one of the 
many patterns of muscle tension seen.
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The variability in the voice quality may be apparent dur-
ing the consultation or with probe voice therapy. The 
laryngeal patterns on laryngoscopy have been classified 
into six main groups,91 although some of these features 
may also be seen in the normal population.92 Palpable 
increased tension and often tenderness in the suprahyoid, 
thyrohyoid and cricothyroid muscles may also be found, 
although these findings are not always consistent.91, 93, 94

Treatment, if required, consists of identifying precipi-
tating causes and treating as appropriate, such as:

• vocal hygiene, dietary and lifestyle advice29

• voice therapy targeted at specific muscle groups95

• laryngeal manipulation96

• behavioural therapy97

• medical treatment, e.g. of extraoesophageal reflux.

SPECIFIC MUSCLE TENSION DYSPHONIAS 

Puberphonia ‘adolescent transitional voice 
disorder’ or ‘mutational falsetto’

Normally at puberty the voice drops by an octave in 
boys, but only three to four semitones in girls. In boys, 
the transition takes 18  months to 3  years and is usu-
ally completed by the age of 14. This voice change in 
puberty is accompanied by pitch instability and register 
breaks. The voice appears to be too high in pitch for 
the individual’s age and sex and is often described as 
‘never broken’. The voice is often momentarily deeper 
on non-phonatory tasks, such as laughing or coughing 
and this is a key indicator of the condition. Even if it 
is recognized that the individual has ‘two voices’, i.e. 
higher and lower pitched, the latter is not perceived, as 
their voice is abnormal so consequently not used. The 
voice can tire and be effortful to produce on shouting 
or when projected. Occasionally, some patients experi-
ence pain and discomfort in the supralaryngeal region 
due to the elevated position of the larynx. There is often 
some associated psychological distress as the boys are 
frequently ridiculed and taunted because of their abnor-
mal voice and inferred effeminacy. 

As part of the normal pubertal changes, the total length 
of a boy’s vocal cords increases by as much as 60%, reach-
ing 17–23 mm in the bass voice with a relative increase in 
the ratio of the membranous and cartilaginous parts of the 
vocal cord. The thyroid cartilage virtually doubles in size 
and the dimensions of all other aspects of the laryngeal 
anatomy increase proportionally. The epiglottis changes 
from an omega shape to a more flattened shape. It also 
increases in size and elevates. The mucosal lining of the 
vocal cord becomes stronger and thicker. The cricothyroid 

muscle increases in bulk and strength to enable the thyroid 
cartilage to tilt forward for head or falsetto voice.

In puberphonia, the larynx tends to be held high in the 
neck, thereby shortening the vocal tract.97 The cricoid 
cartilage is usually tilted backwards and the vocal folds 
remain too lax and limited in their ability to adjust to 
demands in change in tension and vibrational frequency. 
The vocal folds are stretched and thin with minimal 
mucosal waves. The cricothyroid remains excessively con-
tracted. Acoustic analysis shows a speaking fundamental 
within the normal female range, intensity and harmonics-
to-noise ratios within normal limits and a reduced contact 
quotient on electrolaryngography.

It is important to exclude organic conditions, such as 
endocrinological abnormalities, vergeture and scarring. 
Although most who present are keen to improve their 
voice, those who attend at the behest of family and friends 
and who are not concerned by their voice generally have a 
poor prognosis regarding resolution.

The treatment of choice is voice therapy,97–99 although 
occasionally botulinum toxin injections into the cricothy-
roid muscles have been shown to be effective in resistant 
cases.   Relaxation thyroplasty type 3 may be indicated in 
cases that failed speech therapy.100

Presbylaryngis

The ageing voice has certain characteristics.101, 102 In males, 
the mean fundamental frequency tends to rise after the age 
of 50 and the voice is often perceived as high-pitched, thin 
and reedy in old age. In women, the mean fundamental 
frequency tends to decrease with age. Voice change may 
be related to the general fitness, voice use and previous 
training of the individual. The changes are related to ossi-
fication of the laryngeal skeleton, arthritic changes in the 
cricothyroid and cricoarytenoid joints, reduced muscle vol-
ume with a preferential loss of type I (slow contracting) 
muscle fibres, an increase in density of collagen deposition 
and decreased hyaluronic acid in the lamina propria, asso-
ciated with a reduction in fibroblasts and atrophic changes 
in the epithelial layer. The net effect is stiffened, bowed, 
atrophic-looking vocal folds.103 Other factors that will 
affect voice quality are laryngeal position, vocal tract atro-
phic changes and loss of lung capacity. Patients may just 
require an explanation of their voice problem and be happy 
with the exclusion of malignancy. If treatment is indicated, 
vocal care and voice therapy with the aim of building up 
the laryngeal musculature and improving vocal control are 
most usually offered.104–106 Injection medialization proce-
dures using fat, hydroxylapatite107 or bilateral (modified) 
thyroplasties have been used with good effect, although 
the results with fat are less predictable.

BEST CLINICAL PRACTICE

 ✓ Best clinical practice is achieved by accurate clinical diag-
nosis with high-quality imaging techniques and having a 
patient-focused approach, taking into consideration their 
vocal requirements and concerns.

 ✓ A multiprofessional team approach allows cost-efficient, 
multidimensional assessment and targeted planning and 
delivery of treatment.
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When assessing a patient, it is important to consider the follow-
ing questions.

• Which one or more of the following four conditions is 
present?
❍ inflammatory causes
❍ structural or neoplastic causes
❍ neuromuscular causes
❍ muscle tension imbalance (dysphonia).

• Is there any suspicion of a malignant or premalignant 
condition?

• Which is/are the predominant condition(s) causing the 
symptoms related to the voice complaints? For example, the 
treatment of extraoesophageal reflux may be more effective 

in relieving the patient’s symptoms in Reinke’s oedema than 
surgical debulking.

• Which is or was the primary condition and which are sec-
ondary or compensatory? The symptoms and signs of a 
secondary MTD may mask the presence of an underlying 
paresis, for example.

• Will treating the ‘easily treatable factors’ improve the patient 
symptoms enough to either reverse structural laryngeal 
changes or improve the laryngeal biomechanics sufficiently 
for adequate functional voice production, i.e. the voice may 
not be perfect, but they can live with it?

• Could the potential complications of an intervention, par-
ticularly surgical treatment, create more problems than they 
help?

KEY POINTS

FUTURE RESEARCH

 ➤ There is a real need for multicentre studies to determine 
the best treatment options for almost all aspects of voice 
disorders.

 ➤ Fundamental questions need to be answered as to the role 
of inflammation, in particular extraoesophageal reflux and 
paresis in the aetiology of voice disorders.

 ➤ The management of sulcus vocalis and vocal cord scars 
remains a dilemma. Often the diagnosis is difficult in the out-
patient setting and numerous cases are either misdiagnosed 
or missed completely as result. There is a need for a col-
laborative study on what is the best approach to diagnosis 
and management of this rare but not uncommon condition.
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