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DEDICATION

The Classification Manual for Voice Disorders is dedicated to four indi-
viduals whose contributions have been invaluable to the study and ad-
vancement of clinical voice science and management. Their records of
excellence as scientists, clinicians, mentors, and colleagues have inspired
and influenced the entire professional community of voice and voice dis-
orders. The authors and editors of this document are delighted to dedicate
this manual in their honor.

Daniel R. Boone, Speech–Language Pathologist

Dr. Boone has written, lectured, and taught for more than four decades in
the area of voice disorders and voice therapy. His classic text, The Voice
and Voice Therapy, is now in its seventh edition and remains the best sell-
ing and most widely read voice disorders textbook in the world. Dr. Boone
combines his personable clinical approach with the best science and tech-
niques available to produce favorable voice outcomes for his patients. His
expertise is renowned as he has taught thousands of speech–language pa-
thologists how to manage voice disorders. Ever the innovator, Dr. Boone’s
work with auditory feedback as a primary approach to voice therapy re-
sulted in the development of Kay Elemetric’s electronic instrument, the
“Facilitator.” Dr. Boone is also the author of a popular self-help text and
audio compact disc entitled, Is Your Voice Telling on You? As a past Presi-
dent, Fellow, and Honoree of ASHA, and as a prolific author, lecturer,
teacher, and advocate, the profession has benefited from Dr. Boone’s vi-
sionary leadership and creative productivity. Recognizing Dr. Boone’s
many years of service and teaching to professionals in the area of voice
and voice disorders, and his participation as an original author of this doc-
ument, we dedicate this manual in his honor.

Janina Casper, Speech–Language Pathologist

Dr. Casper has made extensive and excellent contributions as a clinical re-
searcher in voice disorders. Her colleagues, students, and patients com-
mend her pragmatic approach to clinical problem solving. Indeed, she is
the consummate clinical researcher; she cannot and will not separate these
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two significant components of her professional life. As a devoted and tal-
ented clinician, she has lectured nationally and internationally and is a
co-presenter in the ASHA-sponsored video teaching tool, “Clinical
Grand Rounds: Voice Disorders,” a top-rated continuing education prod-
uct for nearly a decade. Her research asks answerable questions, employs
appropriate measures, and critically analyzes results to inform and im-
prove the process of clinical voice management. Her collaborative publi-
cations helped define the utility of stroboscopy as a diagnostic tool and the
importance of select instrumental measures in voice-disordered patients.
Dr. Casper is a co-author of the popular graduate text, Understanding
Voice Problems: A Physiological Perspective for Diagnosis and Treat-
ment. She is a Fellow of ASHA and Professor Emeritus of Syracuse Uni-
versity. Throughout her career, Dr. Casper exhibited a fervent desire to
bring order out of disorder, and her longstanding participation in the cre-
ation and editing of this classification document was a step toward that
goal. We dedicate this manual in her honor.

Wilbur Gould, Otolaryngologist

Dr. Gould was a pre-eminent otolaryngologist and the founder of The
Voice Foundation. Dr. Gould’s sense of sharing and collaboration among
and between all the professions dedicated to the care, understanding,
treatment, and training of the voice was paramount. He was a constant role
model for inclusion of those he believed could participate in making his
patients better. In establishing The Voice Foundation, Dr. Gould brought
together voice scientists, physicians, speech–language pathologists, act-
ing coaches and singing teachers, and other professional voice users. Geo-
graphic boundaries posed no barrier and he actively sought out and
recruited those throughout the world with an especial interest in voice. In
his typical soft-spoken and self-effacing manner, he demonstrated how
this networking of disciplines and worldviews could be of benefit to all.
Dr. Gould had an abiding concern and interest in the variety of definitions,
the unique jargon that professionals from these diverse yet overlapping
disciplines used when perhaps speaking of the same thing. Recalling Dr.
Gould’s hope that an outgrowth of this collaborative approach would be a
greater understanding of each other’s jargon, a melding of terminology,
and thereby a greater understanding of our combined expertise, we dedi-
cate this manual in his memory.
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G. Paul Moore

Dr. Moore is a historian, clinician, scientist, and mentor who has enriched
the field of voice science and laid the cornerstone of our understanding of
laryngeal physiology and its relationship to vocal pathology, vocal
change, and gender. His classic high speed film of the larynx displayed a
groundbreaking view of vocal fold vibration. In 1981, the board of direc-
tors of The Voice Foundation honored Dr. Moore by establishing the G.
Paul Moore Lecture at the Annual Symposium: Care of the Professional
Voice. This invited lectureship allows other accomplished scientists to
share philosophical and historical perspectives on voice as Dr. Moore had
always shared his knowledge. Dr. Moore is both a Fellow and an Honoree
of ASHA. His work is also honored at the annual G. Paul Moore Sympo-
sium at the University of Florida, where Dr. Moore served as Department
Chair in the Speech and Hearing Department from 1962–1973. He retired
from academia in 1980, but never really stopped teaching and conducting
research; in fact, he continues to influence the minds of students today. In
the spirit of Dr. Moore’s hope for state-of-the-art knowledge of voice sci-
ence toward the goal of improving clinical care, we dedicate this manual
in his honor.
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Foreword

An original version of this manual was compiled in 1995 as an initiative of
the American Speech–Language–Hearing Association Special Interest
Division 3: Voice and Voice Disorders, under the direction of Dr. Christy
Ludlow of the National Institutes of Health. Contributors were Drs. Moya
Andrews, Diane Bless, Daniel Boone, Janina Casper, Leslie Glaze, Mi-
chael Karnell, Christy Ludlow, and Joseph Stemple. Dr. Rahul Shrivastav
completed subsequent edits. The earlier versions of the manual estab-
lished the overall structure of the document and laid the foundation for the
present publication, which received extensive revision and expansion
from a three-person collaborative editing team: Drs. Katherine Verdolini,
Ryan Branski, and Clark Rosen (Otolaryngologist). In its final stages, this
version received additional review and input from other contributors, in-
cluding Drs. Julie Barkmeier-Kraemer, Joseph Duffy, Rebecca Leonard,
and Susan Thibeault. Special Interest Division 3 acknowledges with grati-
tude the generous contributions of time and expertise provided by all of
these participants. Their steadfast commitment to the completion of this
project reflects their devotion to the advancement of interdisciplinary
study and effective service delivery in voice and voice disorders.

Proceeds from the sale of this manual support the mission of Special
Interest Division 3, which provides continuing education and networking
opportunities to promote leadership and advocacy for issues in voice, ad-
dressed from professional, clinical, educational, and scientific perspec-
tives. Affiliates of Special Interest Division 3 are members of ASHA who
share a common interest in voice and voice disorders, including vocal de-
velopment and lifespan changes, and the continuum of voice production
from disordered through superior performance. This classification man-
ual is the first reference of its kind in the field of voice disorders.
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Overview and Purpose

The purpose of this manual is twofold. First, the manual is intended as a
resource for information about conditions affecting voice. The intended
audience is professionals working with voice disorders, including but not
limited to speech–language pathologists, otolaryngologists, neurologists,
and psychiatrists. Second, the manual is intended as a framework for clas-
sifying voice disorders, to facilitate communication among professionals
in the assessment and management of patients with voice disorders.

The distinction between diagnosis and classification of a voice disor-
der is important. Diagnosis refers to the label that a qualified practitioner
applies, indicating the presence of a given medical or other condition. Di-
agnoses are made by different practitioners depending on the condition:
For example, otolaryngologists diagnose a vocal fold polyp, neurologists
diagnose Parkinsonism, speech–language pathologists may diagnose
Muscle Tension Dysphonia, and psychiatrists diagnose conversion disor-
der. On the other hand, classification of a voice disorder in this manual re-
fers to the attribution of a voice problem to a specific class of disorders.
Classification requires that consideration be given to the type of medical
or other condition(s) that may play a role in a voice disorder, and the attrib-
utes of voice function that may be affected by the condition(s). Where in-
dividual practitioners may make diagnoses, classification may involve
either an individual or a team of professionals.

Because voice function involves interaction among the laryngeal, res-
piratory, oral-pharyngeal, auditory, and somatosensory perception and
cognitive systems, voice disorders can reflect a wide variety of different
conditions, singly or in combination. It is recognized, therefore, that in
many voice disorders, multiple factors play a role in voice dysfunction.
Such factors may include present or previous medical condition(s), the
patient’s adjustment to these condition(s), and the patient’s communica-
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tion needs. Therefore, a medical diagnosis may only be one component in
the classification of a patient’s voice disorder when developing a plan for
assessment and management of the problem by a multidisciplinary team.

CLARIFICATIONS

Inevitably, controversies exist about the essential nature of some of the
conditions described in the manual. This situation reflects the dynamic
and ongoing nature of advances in clinical and basic voice science, and
also differences in clinical models used across clinicians. In its present
form, the manual attempts to acknowledge controversies where they ex-
ist, and present alternative viewpoints that represent current knowledge
and recognizable terms in the literature. One example of such contro-
versy is whether nodules are properly diagnosed based on clinical in-
spection or findings from tissue biopsy. Another example is whether
paresis can or should be diagnosed based on visual observations of de-
creased mobility. A third example involves voice disorders referred to as
“functional.”

Traditionally, functional voice disorder has been a diagnosis variably
applied to patients with either presumed psychogenic laryngeal muscle
adaptations or idiopathic etiology, in the absence of identifiable physical
pathology. The terms functional voice disorder and muscle tension dys-
phonia have often been understood as diagnoses of exclusion. Clinical
differentiation of specific psychogenic versus muscular indicators is
rarely pursued and there are no empirical data to substantiate presumed
muscular or functional adaptations that underlie dysphonia produced in
the absence of organic etiology. This manual has employed the term Mus-
cle Tension Dysphonia (Primary) (8010) to classify dysphonia that arises
from apparent excessive use or misuse and hyper- or hypofunctional voice
patterns in the absence of current organic vocal fold pathology, psycho-
genic, or neurologic etiology. Furthermore, we distinguish this primary
dysphonia from a separate classification of Muscle Tension/Adaptive
Dysphonia (Secondary) (8020), which describes the dysphonia that
emerges secondarily in the presence of a current organic vocal fold pa-
thology, psychogenic, or neurologic etiology. The term adaptive reflects
the compensatory maladaptation to the primary etiology (e.g., change
from normal or usual voice patterns in response to the primary condition)
affecting voice production.

In summary, we have attempted to present state-of-the-art informa-
tion relevant to voice disorders, some of which may challenge traditional
concepts. Discussion is invited. The manual seeks to provide a common
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language for discussion, which can be considered and incorporated in
future editions.

A final note relates to sources of information for the manual. Informa-
tion was culled from personal discussions, extensive clinical experience,
professional texts, reputable web-based information (e.g., emedicine.com),
perceived consensus of specialists, and empirical data where available. Spe-
cific references as well as general resources are provided in the reference
section of the manual.

SCOPE OF MANUAL

The manual lists most conditions that may negatively affect a patient’s
ability to produce voice, based on current understanding. It is anticipated
that further entries will be added in later editions, and some of the current
entries may be deleted. In all cases, a distinction is made between descrip-
tions of the conditions themselves and their hypothesized effects on voice.

CLASSIFICATION SYSTEM CHARACTERISTICS

The system presented in this manual was loosely modeled after the Diag-
nostic and Statistical Manual (DSM) published by the American Psychi-
atric Association. Similar to the DSM system, the Classification Manual
of Voice Disorders-I (CMVD-I) has been adapted to allow flexibility, and
describe a large range of conditions affecting voice, while being simple
for professionals to use. However, in contrast to the DSM series, the
CMVD-I is not intended for diagnostic purposes. Rather, it is aimed at
characterizing the condition(s) and dysfunction(s) involved in voice pro-
duction. Moreover, the manual does not base disorder classifications on
statistically derived categories. Also, major axes are not identified, delin-
eating Clinical Disorders (Axis I) versus other aspects of functioning and
health that may influence clinical course (Personality Disorders and Men-
tal Retardation, Axis II, and General Medical Conditions, Axis III). In-
stead, the CMVD-I uses dimensions:

• Dimension 1 pertains to the conditions involved in a current voice
problem.

• Dimension 2 codes the relative certainty of the current condition(s),
in terms of both certainty of the medical or other conditions and cer-
tainty that the voice problem is attributable to the medical or other
condition(s).
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• Dimension 3 codes the severity of the current condition in terms of
both medical and vocal severity.

• Dimension 4 codes the impact of a current voice problem on quality
of life, from the patient’s perspective.

• Dimension 5 codes information about the current medical or other
condition(s) and the voice problem, in the context of the overall clini-
cal course (resolved, improving, stable, recurring, deteriorating).

DIMENSION 1. CATEGORIES OF CONDITIONS

CMVD-I Dimension 1 concerns the conditions that may contribute to a
voice problem. Such conditions include structural pathologies, inflamma-
tion, trauma or injury, systemic disease, non-laryngeal aerodigestive dis-
orders, psychiatric disorders, neurologic disorders, and conditions that
are not otherwise specified. For each of these general classes of condi-
tions, the manual provides information about specific issues, using the
following organization:

Essential features: These are features that define the condition.
For example, immobile vocal fold is an essential feature of unilat-
eral vocal fold paralysis. In most cases, the condition is medical. In-
formation is provided about the features expected in a particular
medical or other condition.
Associated features: These are features that may accompany a
condition, but are not essential features of it. For example, breathy
voice may be associated with unilateral vocal fold paralysis. In most
cases, associated features described in the manual are vocal, how-
ever, other associated features may also be described.
Vocal impairment: Information under this rubric describes gen-
eral features of many voice problems associated with the condition.
Information is provided about expected abnormalities based on
acoustic, aerodynamic, and imaging observations, where such in-
formation is available.
Age at onset: Information is presented about the typical age at
which signs or symptoms of the condition are first noted.
Course: Information is provided about the typical progression of
the condition.
Complications: Information is provided about the most likely
sequelae of the condition or its treatment.
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Predisposing factors: In this section, information is provided
about risk factors for the condition.
Frequency: Information is provided about how common the medical
or other condition(s) are in the population at large. In almost all cases,
information is lacking regarding frequency of voice problems due to
the condition, but such information is included where available.
Sex ratio: This section indicates the distribution of the medical or
other condition across males versus females.
Familial pattern: Here, information is provided about genetic or
other familial factors in the condition.
Differential diagnosis: This section presents information about
which other conditions must be ruled out, to increase confidence in
the classification of what medical or other condition(s) may be in-
volved. Information presented in this section is not intended to be
exhaustive, but is indicative only. The physician involved with med-
ical diagnosis will extend the considerations around differential di-
agnosis, depending on the circumstances.
Classification criteria: This section provides the essential criteria
necessary for (a) identification of a condition in general, and (b) at-
tribution of a voice problem to the condition(s). The establishment
of a causal connection between a diagnostic condition and a voice
problem is not always possible. Thus, when the patient is seen, the
voice disorder has already developed and we can only see the out-
come of the evolution of the disorder.

It may be helpful for practitioners to code all conditions possibly af-
fecting voice using the numeric coding system provided (e.g. Vocal Fold
Nodules = 1211). Examples are provided at the end of this introduction.

DIMENSION 2. LEVEL OF CLASSIFICATION CERTAINTY

After coding the presence of medical or other conditions that affect voice,
the coder may use a numeric system to indicate the level of certainty for
each condition (e.g. Systemic Lupus Erythematosus), and the attribution
of a voice problem to that condition (e.g. episodic hoarseness). For both
medical and vocal attributes, the following codings are suggested:

A. Provisional Classification: Insufficient information is available
for classification. Future classification is unlikely without presenta-
tion of other signs or symptoms.

OVERVIEW AND PURPOSE � 5



B. Classification Deferred: Insufficient information is available for
classification. Future classification depends on clinical course or re-
sponse to treatment.

C. Provisional Classification Dependent Upon Diagnosis by the
Appropriate Professional: Sufficient information is available to
make a working classification, however some degree of uncertainty
persists (e.g. Systemic Lupus Erythematosus, provisional upon
confirmation by blood work).

D. Good Certainty of Classification Accuracy.
E. Certainty of Classification Accuracy.

DIMENSION 3. CURRENT SEVERITY OF EACH CONDITION

After entering the code for classification certainty, the clinician may
specify the current severity of each medical or other condition. Severity
has two aspects, both of which are represented in parentheses. The first
aspect reflects severity of the underlying disease or condition (e.g.
Chronic Obstructive Pulmonary Disease). The second aspect of severity
represents severity of the voice problem. The vocal severity rating
should represent an integration of signs and symptoms as well as quality
of life in relation to voice, as perceived by the clinician. Specific severity
coding schemes are provided in the manual for conditions for which
such schemes are widely used (e.g. Kashima Scale for Recurrent Respi-
ratory Papilloma). Otherwise, the following general schemes can be
used for medical or vocal severity:

Normal: No signs, symptoms, or functional limitations.
Mild: Limited signs, symptoms, or functional limitations.
Moderate: Signs, symptoms, functional limitations between mild
and severe.
Severe: Significant signs, symptoms, or functional limitations.

DIMENSION 4. PATIENT-PERCEIVED IMPACT OF VOCAL
FUNCTIONING ON QUALITY OF LIFE

The next dimension is a single score from a questionnaire that relates
quality of life to voice. Two examples that have received particular exami-
nation in the literature are the Voice Handicap Index (VHI; Jacobson et al.,
1997) and the Voice-Related Quality-of-Life Measure (V-RQOL;
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Hogikyan & Sethuraman, 1999). Both of these tools are self-report ques-
tionnaires that reflect patients’ perceptions of quality of life in relation to
voice. The VHI has a total possible score of 120, whereas the V-RQOL has
a possible score range of 10-50. Although higher raw scores imply worse
function in the raw scores of both tools, the V-RQOL employs an algo-
rithm that yields lower numerical values to reflect reduced quality of life
related to voice. These scales and the scoring algorithms are provided in
this manual.

DIMENSION 5. INFORMATION ABOUT CLINICAL COURSE

The final dimension provides information about clinical course. The
coder may indicate information about the clinical course of the medical or
other condition, and separately, about vocal function. Often, the clinical
course may be similar across the condition and its associated vocal fea-
tures. However, in other cases, the courses may differ.

R. Resolved: This designation is used for medical or other conditions
that have been present in the past, but are no longer operative. An
example is vocal nodules, resolved after treatment.

I. Improving: This designation indicates that the medical or vocal
condition is generally improving.

S. Stable: This designation indicates that the medical or vocal condi-
tion is generally stable, neither improving, deteriorating, nor cycli-
cally recurring.

C. Cyclically Recurring: This designation indicates a clinical course
with intermittent recurrences.

D. Deteriorating: This designation indicates a general clinical course
that is in decline.

EXAMPLES OF USING THE CLASSIFICATION SYSTEM

Case 1 (pre-surgery):

A 45-year-old female teacher with a history of smoking presents
with a mildly hoarse voice, and difficulty being understood in back-
ground noise. The otolaryngologic examination reveals a moder-
ate-sized mid-fold lesion unilaterally, with stiff mucosa seen on
stroboscopy. A cyst wall can be seen through the epithelium of the
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vocal fold. The patient is scheduled for laryngeal microsurgery for
removal of the lesion. Coding for the current status of this patient is
as follows:

Coding: 1213.C.D.(moderate, mild).VHI-37.S.S.
Explanation of code:

1213-Vocal Fold Cyst (Sub-epithelial)

C-Provisional diagnosis pending surgical confirmation

D-Good certainty that the mid-fold lesion affects the voice function;
other factors may be smoking and environmental demands on
voice function

Moderate-Describes the noted lesion

Mild-Describes severity of dysphonia

37-Score on the VHI

S-Stable medical condition

S-Stable voice condition prior to surgery

Case 1 (post surgery):

Following laryngeal microsurgery and voice therapy, repeated la-
ryngeal examinations revealed smooth, straight vocal fold margins
bilaterally, with good mucosal displacement characteristics. Also,
repeated vocal function testing consistently revealed normal status.
The patient had discontinued smoking, and used amplification in
background noise. Coding for the patient’s current condition is:

Coding: 1213.E.E.(normal, normal).VHI-8.S.S.
Explanation of coding:

1213-Although the original vocal fold cyst was successfully treated,
that condition is nonetheless the reference for current evaluations

E-Diagnostic certainty is good

E-Certainty is also good that the normal voice status is related to
good laryngeal status

Normal-Laryngeal appearance is normal

Normal-Vocal function is normal

8-Score on the VHI

S-The laryngeal condition is stable

S-The vocal condition is stable
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Case 2 (post Botox® treatment):

An otherwise healthy 37-year-old male presented with intermittent
voice breaks and strain. Clinical testing ruled out essential tremor,
sustained hyperfunction, and abductory spasms. A neurologist also
confidently ruled out other neurologic conditions. The patient re-
sponded to botulinum toxin A injection to the thyroarytenoid/lateral
cricoarytenoid complex with good resolution of symptoms for 3 to
4 months following injection, after which time he experienced grad-
ual symptom recurrence. The current evaluation showed both a
strained, tight voice quality and moderate voice spasms during all-
voiced running speech. Current coding for this patient is:

Coding: 7210.E.E.(moderate, moderate).V-RQOL-36.S.S.

7210-Adductor spasmodic dysphonia

E-No history or other neurologic findings suggest no contribution
of other conditions, thus certainty of classification accuracy is
excellent for the medical diagnosis

E-No findings suggest no contribution of other conditions to the
voice problem, thus there is excellent certainty in attributing the
problem to adductor spasmodic dysphonia

Moderate-Describes vocal fold movement abnormalities during
speech

Moderate-Describes vocal signs of breaks during vowels and
hoarseness

36-Raw score on V-RQOL

S-Vocal fold movement abnormalities are recurring

S-Vocal signs are recurring

Case 3 (evaluation):

A 27-year-old female presented with substantial verbal hostility and
frustration over her voice condition. She related a 5-year history of
intermittent raspy voice corresponding to extreme fatigue accompa-
nied by mild fever. Fever usually resolved after about 24 to 36 hours,
however, voice problems and extreme fatigue persisted for up to 3
weeks. Fatigue never completely resolved. Numerous prior examina-
tions by multiple practitioners had not led to any clear diagnosis or
improvement in the condition. The patient denied odynophonia dur-
ing symptomatic period; she also denied classic reflux symptoms
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(e.g., heartburn, belching, bitter taste in mouth). The patient declared
she was in good health otherwise, and had not sought medical atten-
tion for other conditions. However, she mentioned a recent finding of
positive antinuclear antibody tests, which was confirmed by the med-
ical records. A rheumatologist was monitoring her condition, and had
scheduled follow-up tests in 3 months. Initial laryngeal examination,
conducted while the patient was symptomatic, revealed moderate dif-
fuse posterior laryngeal edema. Voice tests during a symptomatic
phase revealed extreme hoarseness and diplophonia, which did not
respond to stimulability testing. Voice during non-symptomatic
phases was entirely normal. An appropriate coding for this patient is:

Coding: 2300.B.B.(moderate, moderate).59.C.C.
4240.C.B.(mild, moderate).59.C.C.

Explanation of coding:

2300-Laryngopharyngeal Reflux

B-Classification deferred pending observation regarding clinical
course and response to treatment

B-Poor certainty that the patient’s voice complaints are due to
Laryngopharyngeal Reflux. The patient’s response to anti-reflux
medications may alter the certainty

Moderate-Describes laryngeal signs of possible Reflux

Moderate-Describes overall voice function

59-Score on VHI

C-Describes cyclical recurrence of laryngeal signs

C-Describes cyclical recurrence of vocal signs

4240-Systemic Lupus Erythematosus

C-Provisional diagnosis; awaiting further testing

B-Some certainty that this condition may be contributing to the
voice complaints

Mild-Describes severity of disease

Moderate-Describes severity of vocal signs

59-Score on VHI

C-Describes cyclical recurrence of the disease process

C-Describes cyclical recurrence of vocal signs
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Follow-up note:

The patient’s hostile and argumentative attitude, together with
non-specific complaints not readily corresponding to an obvious la-
ryngeal pathology, could be misleading. Classification of a voice
problem as psychological requires positive evidence of a specific
mental diagnosis, as well as suggested causal links between the di-
agnosis and voice. Because such evidence was lacking in this pa-
tient’s case, it would not meet the criteria for a “psychological”
condition.

Case 4 (post treatment):

An 82-year-old male suffered an infarct of the left middle cerebral
artery (MCA) 6 months prior to presentation in the voice clinic. Pri-
mary functional sequelae of that stroke included dysarthria, apha-
sia, and right hemiplegia. The patient’s presentation in the voice
clinic indicated a 2-month history of hoarseness unassociated with
other upper respiratory involvement. He declared a history of smok-
ing 50 packs a year together with consumption of 5 to 10 shots of
whiskey daily. Initial otolaryngological examination revealed a sus-
picious left vocal fold lesion involving the anterior commissure.
Microlaryngoscopy and biopsy subsequently confirmed the pres-
ence of abnormal squamous cell invasion extending through the
lamina propria, unilaterally. He was found to be negative for both
cervical lymph node and distant metastasis. The lesion was re-
moved during subsequent microlaryngoscopy, the margins were
clear, and both post-operative larynx and voice appeared healthy
and normal at a 3-week follow-up. Speech remained mildly
dysarthric, and mild Broca’s aphasia persisted. The appropriate
coding for this patient is:

Coding: 1110.E.D.(T1.N0.M0, normal).32.R.R.
Speech condition is noted separately as: S/p MCA infarct;
dysarthria, aphasia.

Explanation of coding:

1110-Malignant lesion of the left vocal fold

E-No findings have been seen suggesting the contribution of other
conditions, thus certainty of classification accuracy is excellent
for the medical diagnosis

OVERVIEW AND PURPOSE � 11



D-There is good certainty in attributing the problem to the vocal
fold lesion. Dysarthria may also be contributing to voice func-
tion for speech communication

T1.N0.M0-Established severity scale for malignant lesions

Normal-Voice was normal, although dysarthria was evident in
other aspects of speech production

32-Raw Score on V-RQOL; this score might be confounded by the
patient’s difficulty distinguishing the functional impact of
speech dysarthria on quality-of-life ratings for voice

R-Laryngeal disease resolved

R-Voice signs resolved; speech dysarthria is noted separately

Note: The patient’s other medical condition, status-post MCA in-
farct with current mild dysarthria and mild Broca’s aphasia, does
not appear contributory to the laryngeal or vocal situation. Thus, al-
though these conditions are present, they are not coded using the
voice classification scheme but are noted descriptively.

Case 5 (post therapy):

A 63-year-old female has a long-standing diagnosis of Parkinson
disease. The condition continues to progress, to the point where the
woman is now considered to have Hoehn and Yahr Stage 3 disease.
Otolaryngological examination reveals a mild spindle-shaped gap
between the vocal folds that was eliminated during effortful voice
production. The patient recently underwent a full course of Lee
Silverman Voice Treatment (Ramig, Countryman, O’Brien, Hoehn,
& Thompson, 1996). The patient’s voice output improved from an
average of 65 dB at 30 cm prior to treatment, to an average of 75 dB
at 30 cm after treatment, during most spontaneous speech. The
speech–language pathologist considers that the patient has a mild
residual voice problem, improved from moderate or severe prior to
treatment. The appropriate coding is:

Coding: 7420.E.E.(moderate, mild).33.D.I.
Explanation of coding:

7420-Parkinson disease as diagnosed by a neurologist

E-No findings have been seen suggesting the contribution of other
conditions, thus certainty of classification accuracy is excellent
for the medical diagnosis
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E-No findings suggest a contribution of other conditions to the
voice problem, thus there is excellent certainty in attributing the
problem to Parkinson disease

Moderate-Describes the severity of the disease

Mild-Describes the severity of the voice; dysarthria is noted sepa-
rately

33-Score on VHI

D-Describes medical condition as deteriorating

I-Describes general improvement of vocal function; dysarthria is
noted separately
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Name: _________________________________ Date: ____________

VOICE HANDICAP INDEX

Jacobson, Johnson, Grywalski, Silbergleit, Jacobson, Benninger, &
Newman, 1997*

Instructions: These are statements that many people have used to describe
their voices and the effects of their voices on their lives. Circle the re-
sponse that indicates how frequently you have the same experience.

0 = Never 1 = Almost Never 2 = Sometimes 3 = Almost Always 4 = Always

Part I (F = Functional)

1) My voice makes it difficult for people to hear me. 0 1 2 3 4

2) People have difficulty understanding me in a noisy room. 0 1 2 3 4

3) My family has difficulty hearing me when I call them 0 1 2 3 4
throughout the house.

4) I use the phone less often than I would like. 0 1 2 3 4

5) I tend to avoid groups of people because of my voice. 0 1 2 3 4

6) I speak with friends, neighbors, or relatives less often 0 1 2 3 4
because of my voice.

7) People ask me to repeat myself when speaking face-to-face. 0 1 2 3 4

8) My voice difficulties restrict personal and social life. 0 1 2 3 4

9) I feel left out of conversations because of my voice. 0 1 2 3 4

10) My voice problem causes me to lose income. 0 1 2 3 4

Part II (P = Physical)

1) I run out of air when I talk. 0 1 2 3 4

2) The sound of my voice varies throughout the day. 0 1 2 3 4

3) People ask, “What’s wrong with your voice?” 0 1 2 3 4

4) My voice sounds creaky and dry. 0 1 2 3 4
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5) I feel as though I have to strain to produce voice. 0 1 2 3 4

6) The clarity of my voice is unpredictable. 0 1 2 3 4

7) I try to change my voice to sound different. 0 1 2 3 4

8) I use a great deal of effort to speak. 0 1 2 3 4

9) My voice is worse in the evening. 0 1 2 3 4

10) My voice “gives out” on me in the middle of speaking. 0 1 2 3 4

Part III (E = Emotional)

1) I am tense when talking with others because of my voice. 0 1 2 3 4

2) People seem irritated with my voice. 0 1 2 3 4

3) I find other people don’t understand my voice problem. 0 1 2 3 4

4) My voice problem upsets me. 0 1 2 3 4

5) I am less outgoing because of my voice problem. 0 1 2 3 4

6) My voice makes me feel handicapped. 0 1 2 3 4

7) I feel annoyed when people ask me to repeat. 0 1 2 3 4

8) I feel embarrassed when people ask me to repeat. 0 1 2 3 4

9) My voice makes me feel incompetent. 0 1 2 3 4

10) I am ashamed of my voice problem. 0 1 2 3 4

*Jacobson B, Johnson A, Grywalski C, Silbergleit A, Jacobson G, Benninger M, &
Newman, C (1997). The voice handicap index (VHI): development and validation.
American Journal of Speech Language Pathology, 6, 66–70.

Name: _______________________________ Date: ____________
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VOICE-RELATED QUALITY OF LIFE MEASURE (V-RQOL)

Hogikyan & Sethuraman, 1999*

We are trying to learn more about how a voice problem can interfere with
your day-to-day activities. On this paper, you will find a list of possible
voice-related problems. Please answer all questions based upon what your
voice has been like over the past two weeks. There are no “right” or
“wrong” answers. Considering both how severe the problem is when you
get it, and how frequently it happens, please rate each item below on how
“bad” it is (that is, the amount of each problem that you have). Use the fol-
lowing scale for rating the amount of the problem:

1 = None, not a problem
2 = A small amount
3 = A moderate (medium) amount
4 = A lot
5 = Problem is as “bad as it can be”

Because of my voice, how much of a problem is this?
1. I have trouble speaking loudly or being heard in noisy 1 2 3 4 5

situations.

2. I run out of air and need to take frequent breaths when talking. 1 2 3 4 5

3. I sometimes do not know what will come out when I 1 2 3 4 5
being speaking.

4. I am sometimes anxious or frustrated (because of my voice). 1 2 3 4 5

5. I sometimes get depressed (because of my voice). 1 2 3 4 5

6. I have trouble using the telephone (because of my voice). 1 2 3 4 5

7. I have trouble doing my job or practicing my profession 1 2 3 4 5
(because of my voice).

8. I avoid going out socially (because of my voice). 1 2 3 4 5

9. I have to repeat myself to be understood. 1 2 3 4 5

10. I have become less outgoing (because of my voice). 1 2 3 4 5
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1. V-RQOL General Scoring Algorithm:

100 – (Raw Score - # items in domain or total) × 100

(Highest possible Raw Score – # items)

2. Social–Emotional Domain (Items 4, 5, 8, 10):

100 – (Raw Score – 4) × 100
16

3. Physical Function Domain (Items 1, 2, 3, 6, 7, 9):

100 – (Raw Score – 6) × 100
24

4. Total Score (Items 1–10):

100 – (Raw Score – 10) × 100
40

Example for Total Score

If Raw Score is 30 (such as if a “medium problem” exists with all items),
then:

100 – (20) × 100 = 100 – (0.5 × 100) = 100 – 50 = 50 Standard Score
40

*Hogikyan ND, Sethuraman G. Validation of an instrument to measure Voice-Related
Quality of Life (V-RQOL). J Voice. 1999;13:557–569. Reprinted from Journal of Voice
with permission from The Voice Foundation.
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1000. STRUCTURAL PATHOLOGIES OF THE LARYNX

1100. Malignant Laryngeal Lesions

1110. Malignant Vocal Fold Lesions

1120. Dysplasia/carcinoma in situ

1130. Laryngeal Malignancy (Non-Vocal Fold Origin)

1200. Epithelial and Lamina Propria Abnormalities
of the Vocal Fold

1210. Focal Benign Lesions of the Lamina Propria

1211. Vocal Fold Nodules

1212. Fibrous Mass–Sub-Epithelial

1213. Fibrous Mass–Ligament

1214. Vocal Fold Polyp(s)

1215. Vocal Fold Cyst–Sub-Epithelial

1216. Vocal Fold Cyst–Ligament

1217. Reactive Vocal Fold Lesion

1220. Reinke’s Edema

1230. Vocal Fold Scar

1231. Vocal Fold Scar Proper

1232. Vocal Fold Sulcus

1240. Vocal Fold Granuloma

1241. Non-Intubation Related Vocal Fold Granuloma
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1242. Intubation Related Vocal Fold Granuloma/Contact Ulcer

1250. Keratosis (Sometimes Described as Leukoplakia or
Erythroplasia)

1260. Recurrent Respiratory Papillomatosis (RRP)

1270. Subglottic Stenosis

1280. Acquired Glottic/Laryngeal Stenosis (Anterior Glottic Web)

1300. Vascular Abnormalities of the Vocal Fold

1310. Vocal Fold Hemorrhage

1320. Varix and Ectasia of the Vocal Fold

1400. Congenital and Maturational Changes Affecting Voice

1410. Congenital Webs (Synechia)

1420. Cri du Chat Syndrome

1430. Laryngomalacia

1440. Puberphonia

1450. Presbyphonia

2000. INFLAMMATORY CONDITIONS OF THE LARYNX

2100. Cricoarytenoid and Cricothyroid Arthritis

2200. Acute Laryngitis

2300. Laryngopharyngeal Reflux

2400. Chemical Sensitivity/Irritable Larynx Syndrome
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3000. TRAUMA OR INJURY OF THE LARYNX

3100. Internal Laryngeal Trauma

3110. Laryngeal Mucosa Trauma (Chemical and Thermal)

3120. Intubation/Extubation Injuries of the Laryngeal Mucosa

3130. Arytenoid Dislocation

3200. External Laryngeal Trauma

4000. SYSTEMIC CONDITIONS AFFECTING VOICE

4100. Endocrine

4110. Hypothyroidism

4120. Hyperthyroidism

4130. Sexual Hormone Imbalances

4140. Growth Hormone Abnormalities (Hyperpituitarism)

4200. Immunologic

4210. Allergic Diseases of the Upper Respiratory Tract

4220. HIV and AIDS

4230. Chronic Fatigue Syndrome

4240. Systemic Lupus Erythematosus

4250. Sjogren’s Syndrome

4260. Scleroderma

4270. Wegener’s Disease
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4300. Musculo-Skeletal Conditions Affecting Voice

4310. Overuse Injury and Repetitive Strain Injury

4320. Fibromyalgia

4330. Ehler Danlos Syndrome

4400. Dehydration

5000. NON-LARYNGEAL AEROGESTIVE DISORDERS
AFFECTING VOICE

5100. Respiratory Diseases Affecting Voice

5110. Asthma

5120. Chronic Obstructive Pulmonary Disease

5200. Digastric

5210. Gastroesophageal Reflux Disease

5300. Infectious Diseases of the Aerodigestive Tract

5305. Laryngotracheobronchitis (Croup)

5310. Pertussis (Whooping cough)

5315. Diphtheria

5320. Pneumonia

5325. Infectious Sinusitis

5330. Tuberculosis

5335. Upper Respiratory Infection (URI)

5340. Acute Epiglottitis
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5345. Syphilis

5350. Sarcoidosis

5355. Scleroma of the Larynx (Klebsiella Rhinoscleromatis)

5360. Leprosy (Affecting the Larynx)

5365. Actinomycosis

5400. Mycotic (Fungal) Infections

5410. Blastomycosis

5420. Histoplasmosis

5430. Candidiasis

5440. Coccidioidomycosis (Valley Fever, Desert Fever,
San Joaquin Fever)

6000. PSYCHIATRIC AND PSYCHOLOGICAL DISORDERS
AFFECTING VOICE

6010. Somatoform Disorders

6011. Somatization Disorder

6012. Conversion Disorder

6013. Pain Disorder

6014. Hypochondriasis

6020. Factitious Disorder

6030. Selective Mutism

6040. Anxiety
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6041. Posttraumatic Stress Disorder

6042. Generalized Anxiety Disorder

6050. Mood Disorders

6051. Major Depressive Disorder (Recurrent)

6052. Bipolar I Disorder

6060. Gender Identity Disorder

6070. Psychogenic Polydipsia

6080. Psychogenic Tremor-Like Voice Fluctuations

7000. NEUROLOGIC DISORDERS AFFECTING VOICE

7100. Peripheral Nervous System Pathology

7110. Superior Laryngeal Nerve (SLN) Pathology

7120. Unilateral Recurrent Laryngeal Nerve (RLN) Paralysis

7130. Unilateral or Bilateral Recurrent Laryngeal Nerve (RLN)
Paresis

7140. Bilateral Recurrent Laryngeal Nerve (RLN)
Paralysis–Peripheral

7150. Myasthenia Gravis

7160. Peripheral Neuropathy (Neuropathy, Charcot Marie
Tooth or hereditary motor and sensory neuropathy)

7170. Enhanced Physiologic Tremor Affecting Voice

7200. Movement Disorders Affecting the Larynx

7210. Adductor Spasmodic Dysphonia
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7220. Abductor Spasmodic Dysphonia

7230. Mixed Abductor/Adductor Spasmodic Dysphonia

7240. Dystonic Tremor Affecting Voice

7250. Essential Tremor Affecting Voice

7260. Meige’s Syndrome (Orofacial dystonia)

7270. Tardive Stereotypies (Tardive Dyskinesia)

7280. Tourette’s Syndrome

7300. CENTRAL NERVOUS SYSTEM DISTURBANCE

7305. Amyotrophic Lateral Sclerosis (ALS; Lou Gehrig’s
Disease)

7310. Wallenberg Syndrome (Lateral Medullary Syndrome/
Infarct)

7315. Parkinson Disease

7320. Multiple Systems Atrophy (Shy-Drager Syndrome,
Striatonigral Degeneration, Sporadic Olivoponto-
cerebellar Atrophy)

7325. Progressive Supranuclear Palsy (Includes Pseudobulbar
Palsy and Steele-Richardson-Olszewski Syndrome)

7330. Multiple Sclerosis

7335. Cerebellar Disorders

7340. Huntington’s Chorea

7345. Bilateral Recurrent Laryngeal Nerve Paralysis–Central

7350. Myoclonus
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8000. OTHER DISORDERS AFFECTING VOICE

8010. Muscle Tension Dysphonia (Primary)

8020. Muscle Tension/Adaptive Dysphonia (Secondary)

8030. Ventricular Dysphonia

8040. Paradoxical Vocal Fold Movement Disorder (Vocal Cord
Dysfunction)

9000. VOICE DISORDERS: UNDIAGNOSED OR NOT
OTHERWISE SPECIFIED (NOS)
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1000. STRUCTURAL PATHOLOGIES OF THE LARYNX

1100. Malignant Laryngeal Lesions

1110. Malignant Vocal Fold Lesions

Essential features. The majority of malignancies of the vocal folds in-
volve abnormalities of the squamous cell epithelial lining. Squamous
cell cancer of the vocal fold is defined by invasive growth from the epi-
thelium to deeper structures of the vocal folds including the lamina
propria and the vocalis muscle. Such cancers typically begin unilater-
ally but can extend to the opposite vocal fold. Rarely do laryngeal can-
cers derive from other tissues. Examples of such rare cases include
connective tissue sarcomas, adenocarcinomas, lymphomas, etc.

Associated features. Hoarseness is a presenting symptom, and may be
due to mass and stiffness changes in the vocal folds, irregular margins,
and possible fixation. The degree of voice impairment is related to the
size of the lesion, its location, and the degree of tissue invasion. Voice
quality, therefore, may range from slight dysphonia to severe
dysphonia or aphonia. Other associated features may include swallow-
ing difficulty, weight loss, chronic cough, fetid breath, hemoptysis
(coughing blood), otalgia, inhalation stridor and dyspnea.

Vocal impairment. Voice lab findings vary based on the characteris-
tics of the pathology.

Aerodynamic characteristics. Minimum and average phonatory
airflows may be increased if lesions limit vocal fold closure, or de-
crease if lesions obstruct airway.

Acoustic characteristics. Perturbation may be increased, and signal-
to-noise ratio may be decreased, depending on lesion characteristics.

Age at onset. Usually between 60 to 70 years, but has been known to
occur in the very young and the very old.

Course. Tumors are thought to begin as small lesions of the epithelium
(carcinoma in situ), and when left untreated, will invade the deeper
structures of the vocal fold. The lesions begin as unilateral, but may
spread to involve both folds. Without medical or surgical treatment,
malignant vocal fold lesions are life threatening.
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Complications. Hoarseness is the only complication of early stage
malignant vocal fold lesions. As the lesion progresses, so does the de-
gree of hoarseness and the likelihood of dysphagia and compromised
airway. Cancers that are left untreated, or are advanced, typically
metastasize to regional cervical lymph nodes and possibly distant or-
gans (lung, liver, spleen, skin, brain). The ultimate consequence is
death.

Predisposing factors. Smoking and alcohol abuse are the most often
cited factors associated with the development of all laryngeal carcino-
mas. Some data indicate a role of previous radiotherapy to the neck, di-
etary deficiencies, and exposure to environmental carcinogenic agents,
e.g. asbestos, in some cases. Recently, some literature associated
extraesophageal reflux disease with laryngeal carcinoma, but there is
continued controversy over the relation between reflux and laryngeal
cancer. Links have also been made between laryngeal cancer and hu-
man papilloma virus.

Frequency. Laryngeal cancers are reported to be between 2% of all
cancers in women and 5% of all malignancies in men.

Sex ratio. The ratio of men to women who develop malignant laryn-
geal lesions is 4–5: 1, with the ratio narrowing steadily over the past 20
years.

Familial pattern. Unknown.

Differential diagnosis. Benign lesions of the vocal fold (papilloma,
granuloma), infection (tuberculosis, fungal, etc.), amyloidosis,
keratosis, Wegener’s Granulomatosis, rheumatoid arthritis, and lym-
phoma.

Classification criteria.

(a) Required for medical diagnosis: Confirmation of malignancy
through biopsy and histological analysis (abnormal cell invasion of
lamina propria and/or muscle).

(b) Required to attribute a voice problem to the medical diagnosis:
Voice disorder not wholly explained by other causes.
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Severity criteria
(AJCC Cancer Staging Manual, 6th edition, 2002).

(a) Medical:

Tis: Carcinoma in situ. Cancer cells do not extend beyond epithelium.

T1: Tumor limited to the vocal fold(s), which may involve the ante-
rior or posterior commissures, with normal vocal fold mobility.

T1a: Tumor limited to one vocal fold.

T1b: Tumor involves both vocal folds.

T2: Tumor extends to the supraglottis and/or subglottis, and/or there
is impaired vocal fold mobility.

T3: Tumor limited to the larynx with vocal fold fixation or present in
the base of tongue.

T4: Tumor invades through the thyroid cartilage and/or extends to
other tissues beyond the larynx (e.g., pharynx, trachea, thyroid,
esophagus, base of tongue).

NX: Regional lymph nodes cannot be assessed.

N0: No regional lymph node metastasis.

N1: Metastasis in a single ipsilateral lymph node 3 cm or less in great-
est dimension.

N2: Metastasis in a single ipsilateral lymph node, more than 3 cm but
less than 6 cm in greatest dimension; or in multiple ipsilateral
lymph nodes, none more than 6 cm in greatest dimension; or in
bilateral or contralateral lymph nodes, none more than 6 cm in
greatest dimension.

N2a: Metastasis in a single ipsilateral lymph node, more than 3 cm but
less than 6 cm in greatest dimension.

N2b: Metastasis in multiple ipsilateral lymph nodes, none more than 6
cm in greatest dimension.

N2c: Metastasis in bilateral or contralateral lymph nodes, none more
than 6 cm in greatest dimension.

N3: Metastasis in a lymph node more than 6 cm in greatest dimen-
sion.
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MX: Distant metastases cannot be assessed.

M0: Distant metastases not present.

M1: Distant metastases present.

Used with permission of the American Joint Committee on Cancer (AJCC), Chicago,
Illinois. The original source for this material is the AJCC Cancer Staging Manual, 6th
edition (2002), published by Springer-Verlag, New York, www.springeronline.com.

(b) Vocal: See Introduction.

1120. Dysplasia/carcinoma in situ

Essential features. Dysplasia (abnormal cell development) is a pro-
cess of qualitative changes in the direction of malignancy in the ap-
pearance of epithelial cells. Carcinoma in situ involves malignant
degeneration of epithelial cells that have not invaded outside of their
native location. Malignant cells replace all layers of the epithelium.
The differentiation between different grades of dysplasia and carci-
noma in situ can only be made using light microscopy.

Associated features. Voice disruption is often present due to increased
stiffness of the vocal fold cover.

Vocal impairment. Voice may be normal or near normal, or may be
more severely affected. “Raspiness” is a typical characteristic when
dysphonia is present.

Aerodynamic characteristics. Minimum and average phonatory
airflows may be increased if lesions limit vocal fold closure or de-
creased if lesions obstruct the airway.

Acoustic characteristics. Perturbation may be increased, and sig-
nal-to-noise ratio may be decreased, depending on lesion character-
istics.

Age at onset. Adulthood, most frequently occurring between the ages
of 40 and 60 years.

Course. The course can be variable, in that lesions may be stable over
time, without change, or they can progress in the dimensions of size,
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regional spread, or become carcinomas. Behavioral therapy may be
helpful following or during medical or surgical treatment for optimiza-
tion of voice and swallowing functions.

Complications. The primary complication is the progression to inva-
sive carcinoma.

Predisposing factors. These may include chronic irritations from
chemicals and tobacco smoke, alcohol, and laryngopharyngeal reflux.

Frequency. The yearly occurrence of laryngeal carcinoma in situ is
0.4/100,000 in the general population.

Sex ratio. Frequency appears higher in males.

Familial pattern. Unknown.

Differential diagnosis. Keratosis (keratin in epithelium), invasive car-
cinoma, and other vocal fold lesions. Also infectious processes, such
as candida, must be ruled out.

Classification criteria.

(a) Required for medical diagnosis:

I. Dysplasia

Atypical cytological features in the laryngeal squamous epithelium
without histopathologic evidence of malignancy (see Malignant
Lesions of the Larynx).

II. Carcinoma in situ

Presence of cells that are non-stratified and undifferentiated, occu-
pying a region ranging from more than two thirds to the full thick-
ness of the epithelium. An associated feature is usually obvious
nuclear pleomorphism (change in nuclear shape or size from cell to
cell) including oddly shaped large nuclei.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes that vary depending on the specific nature of the physical
problem, attributable to the identified lesions, not wholly explained by
other causes.

1000. STRUCTURAL PATHOLOGIES � 31



Severity criteria.

(a) Medical:

Mild/minimal dysplasia: Minimal but demonstrable changes in cellu-
lar structures. Stratification of the squamous epithelium is preserved,
and cytoplasmic differentiation of the superficial layers is seen, with
easily visible intracellular bridges and keratinization.

Moderate dysplasia: Undifferentiated cells extend to two thirds of the
thickness of the epithelium. Differentiation and stratification are still
seen in the superficial third of the epithelium.

Severe dysplasia or carcinoma in situ: Non-stratified, undifferenti-
ated cells occupy regions ranging from over two thirds of the epithe-
lium up to its full thickness. Three stages of carcinoma in situ have
been previously distinguished.

(b) Vocal: See Introduction

1130. Laryngeal Malignancy (Non-Vocal Fold Origin)

Essential features. Invasion of epithelial cells into deeper tissue lay-
ers, anywhere within the larynx but not involving the true vocal folds.
The most common sites are the ventricular folds, epiglottis, and
pyriform sinuses. Lesions are usually identified later in the course of
development as their increased size begins to interfere with voice,
swallowing, or breathing.

Associated features. Hoarseness may result when the lesion interferes
with airflow or when the mass interferes with the movement of one or
both vocal folds. The malignancy may extend deep into the larynx, lim-
iting vocal fold mobility. Swallowing difficulties, breathing difficul-
ties, weight loss, fetid breath, pain in the throat, and ear pain may occur.

Vocal impairment. The degree of vocal impairment is related to the
size of the lesion and its effects on respiration and movement of the vo-
cal folds. Voice quality, therefore, may range from unimpaired to se-
verely impaired depending on the size and location of the lesion. Voice
lab test results vary with the same factors.
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Aerodynamic characteristics. Minimum and average phonatory
airflows may be increased if lesions limit vocal fold closure or de-
creased if lesion limits airway size.

Acoustic characteristics. Perturbation may be increased, and signal-
to-noise ratio may be decreased, depending on lesion characteristics.

Age at onset. Typically a disease of adulthood.

Course. The lesion begins as a small abnormality of the epithelium and
if left untreated will invade the deeper structures of the larynx. Without
medical or surgical treatment, malignant laryngeal lesions are life
threatening. Behavioral therapy is often required following medical or
surgical treatment, to assist the rehabilitation of vocal and swallowing
functions.

Complications. As a laryngeal malignancy progresses, dysphagia and
respiratory interference may result. When left untreated or advanced,
lesions will most likely spread to regional lymph nodes and may fur-
ther metastasize to other organs of the body. Untreated malignant la-
ryngeal lesions lead to death.

Predisposing factors. Smoking and alcohol abuse are the most often
cited factors associated with the development of all laryngeal carcino-
mas. Some data indicate a role of previous radiotherapy to the neck, di-
etary deficiencies, and exposure to environmental carcinogenic agents
in some cases. Links have also been made between laryngeal cancer
and human papilloma virus.

Frequency. Laryngeal lesions (glottic and extraglottic) are reported to
be between 2 and 5 percent of all malignancies.

Sex ratio. The ratio of men to women who develop malignant laryn-
geal lesions (glottic and extraglottic) is 4 to 5 : 1, with the ratio narrow-
ing steadily for the past 20 years.

Familial pattern. Unknown.

Differential diagnosis. Chondrosarcoma, osteosarcoma, salivary
gland carcinoma, mucoepidermoid carcinoma, adenocystic carci-
noma, and lymphoma.
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Classification criteria.

(a) Required for medical diagnosis: Confirmation of malignancy
through biopsy and histological analysis, showing abnormal cell invasion
of lamina propria or muscle.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice disorder not wholly explained by other causes.

Severity criteria
(AJCC Cancer Staging Manual, 6th edition, 2002).

(a) Medical:

Non-vocal fold laryngeal lesions are staged based on the site of origin—
supraglottic or subglottic. Laryngeal anatomic subsites comprised within
the supraglottic staging system are false vocal folds, arytenoids, supra-
hyoid epiglottis, infrahyoid epiglottis, and aryepiglottic folds. The sub-
glottic region is not subdivided.

Supraglottic

T1: Tumor limited to one site of the supraglottis with normal vocal
fold mobility.

T2: Tumor invades mucosa of more than one adjacent subsite of the
supraglottis or glottis or region outside the supraglottis, without
fixation of the larynx.

T3: Tumor limited to larynx with vocal fold fixation or invades any of
the following: post-cricoid area, pre-epiglottic tissues, or base of
tongue.

T4: Tumor invades through thyroid cartilage or extends into soft tis-
sues of the neck or base of tongue, thyroid, and/or esophagus.

Subglottis:

T1: Tumor limited to the subglottis.

T2: Tumor extends to the vocal folds with normal or impaired vocal
fold mobility.
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T3: Tumor limited to the larynx, with vocal fold fixation.

T4: Tumor invades through the cricoid or thyroid cartilage or extends
to other tissues beyond the larynx, for example the trachea, soft
tissues of the neck, thyroid, or esophagus.

Both supraglottis and subglottis:

NX: Regional lymph nodes cannot be assessed.

N0: No regional lymph node metastasis.

N1: Metastasis in a single ipsilateral lymph node 3 cm or less in great-
est dimension.

N2: Metastasis in a single ipsilateral lymph node, more than 3 cm but
less than 6 cm in greatest dimension; or in multiple ipsilateral
lymph nodes, none more than 6 cm in greatest dimension; or in
bilateral or contralateral lymph nodes, none more than 6 cm in
greatest dimension.

N2a: Metastasis in a single ipsilateral lymph node, more
than 3 cm but less than 6 cm in greatest dimension.

N2b: Metastasis in multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension.

N2c: Metastasis in bilateral or contralateral lymph nodes,
none more than 6 cm in greatest dimension.

N3: Metastasis in a lymph node more than 6 cm in greatest dimension.

M0: Distant metastases not present.

M1: Distant metastases present.

Used with permission of the American Joint Committee on Cancer (AJCC), Chicago,
Illinois. The original source for this material is the AJCC Cancer Staging Manual, 6th
edition (2002), published by Springer-Verlag, New York, www.springeronline.com.

(b) Vocal: See Introduction
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1200. Epithelial and Lamina Propria Abnormalities of the Vocal Fold

1210. Benign Lesions of the Lamina Propria

This category represents one of the most common, yet most controversial
areas in voice disorders. Debate arises about definitions of focal, benign
lesions of the vocal folds.

In the past, many benign lesions were grouped together and collec-
tively referred to as nodules or polyps. Careful examination of vocal fold
lesions, especially with stroboscopy, has led to the improved ability to dif-
ferentiate characteristics of lesions. Also, recent histologic studies pro-
vide further biological insights. Thus, there is increased ability to
differentiate subtypes of benign lesions including vocal fold nodules,
fibrous masses, polyps, cysts, and reactive lesions of the superficial
lamina propria.

However, understanding of the lesions is complicated by inconsistent
terminologies across clinical centers, and lack of consensus regarding a
priori definitions of lesions. A further complicating factor in interpreting
results from histological studies has been that investigations have targeted
different substrates across lesions, using different experimental ap-
proaches. Therefore, comparisons across lesions must be approached
with caution. What is known with certainty is that all of these lesions in-
volve an imbalance of the constituent proteins of the extracellular matrix.
Current expert opinion indicates that benign lesions of the vocal folds are
generally thought to have the following characteristics:

(a) Vocal fold nodules are bilateral, symmetrical lesions. Underlying
tissue properties involve a continuum of histologic changes—not to
be understood as a clinical progression. Nodules involve a minimal
disruption of the mucosal wave on stroboscopy. In nodules, the base-
ment membrane zone is thickened, having increased fibronectin. An-
choring fibers in the basement membrane zone are also decreased and
disorganized. Gaps are present between cells of the basement mem-
brane zone and the epithelium.

(b) Fibrous mass may be unilateral or bilateral. Compared to nodules,
a fibrous mass has the predominant feature of increased deposition of
unorganized collagen in the superficial lamina propria or near the vocal
ligament. Therefore, the mucosal wave is typically reduced. There is
also thickening of the basement membrane zone, but this feature is less
prominent than in nodules.
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(c) Vocal fold cyst is an encapsulated structure within the superficial
lamina propria, sometimes attributed to glandular duct blockage. Sub-
epithelial cysts can be located in Reinke’s space or near the vocal liga-
ment and are of two types—mucous retention and epidermoid. Mu-
cous retention cysts are believed to be related to obstruction of a
mucous-producing gland. Epidermoid cysts may be related to
phonotrauma or, alternatively, to a remnant of epithelium that becomes
trapped in Reinke’s space (possibly congenitally). The stroboscopic
features of a vocal fold cyst include reduction of mucosal wave ampli-
tude, especially for a vocal fold cyst near the vocal ligament.

(d) Vocal fold polyps are focal depositions of gelatinous material com-
prised of amorphous, disorganized extracellular matrix, the composi-
tion of which has not been specifically investigated. The lesions are
often exophytic in nature and may be associated with an enlarged
blood vessel or hemorrhage. In contrast to vocal nodules, polyps are
not typically associated with a thickening of the basement membrane.
The stroboscopic features of a vocal fold polyp are variable, dependent
on the size and morphology of the lesion. Typically, there is only minor
if any disruption of the mucosal wave vibratory activity.

(e) A reactive lesion is an abnormality of the lamina propria of the
vocal fold opposite a cyst, polyp, or fibrous mass, and is thought to oc-
cur due to the increased impact stress from those lesions.

Differentiation of lesions of the vocal fold is important for communi-
cation among patient and voice care providers and often has treatment
decision and prognostic implications.

1211. Vocal Fold Nodules (Nodes, Singer’s Nodes, Screamer’s Nodes)

Essential features. Presence of localized benign masses, bilateral, al-
though not always symmetrical, located within the lamina propria typi-
cally at the midpoint of the membranous vocal folds (or, stated another
way, at the junction of the anterior third and posterior two thirds of the
full length of the vocal fold).

Associated features. These lesions often or typically interfere with the
vibratory behavior of the vocal folds, creating increased aperiodicity
that contributes to abnormal voice production. Incomplete vocal fold
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closure pattern on stroboscopy is typically present (hourglass configu-
ration) and may result in breathiness. However, small nodules that
compress on closure often result in complete closure of the vocal folds
without the more typical hourglass configuration. Vocal fatigue is
common. Problems with the upper vocal pitch range are often the first
symptom noticed by the patient. The quality of the voice worsens with
use, particularly if there is extensive, loud, pressed voice use.

Vocal impairment.

Aerodynamic characteristics. If the lesions impair vocal fold clo-
sure, average phonatory flow is predicted to increase from speaker’s
normal range, but may still fall within upper limits of normal range
reported in the literature. Subglottic pressures are typically in-
creased.

Acoustic characteristics. Fundamental frequency and intensity are
often normal in adults, however frequency and intensity ranges may
be reduced.

Age at onset. In children, the onset of benign mass lesions is often in
the pre-school years, primarily among boys, who have a tendency to
use their voices aggressively and strenuously, e.g., screaming, or imi-
tating various sound effects like animals, machines, and other unusual
sounds. In young adults, the most frequent age at onset is the teen years
for girls who are heavy voice users (e.g., cheerleaders). In adults,
lesions occur most frequently in women between the ages of 20 to 40
years.

Course. Benign lesions of the lamina propria and their symptoms may
be a fairly acute reaction to an intense period of phonotraumatic behav-
ior. Conversely, lesions and symptoms may have a gradual course of
development. Lesions and symptoms from acute phonotrauma may re-
solve with reduced voice use. However, in other cases, lesions and
symptoms persist and may require treatment.

Complications. Vocal fold lesions do not ordinarily disturb any physi-
cal functions other than phonation. Muscle Tension/Adaptive
Dysphonia Secondary (8020) may occur. Patients may complain of
pain lateral to the larynx that may result from increased effort used in
producing voice, or sometimes patients report a feeling of a lump in the

38 � 1000. STRUCTURAL PATHOLOGIES



throat. Vocal fatigue may be severe enough to impact occupational and
social functioning and general quality of life. Professional voice users
can be significantly affected even with minor vocal fold lesions.
Children who are teased about the abnormal sound of their voices or
who have difficulty being heard or understood in group settings or in
noisy environments may experience a negative impact on school per-
formance.

Predisposing factors. Perpendicular impact stress to the vocal folds
is thought to be the primary causal factor for the development of be-
nign vocal fold lesions of the lamina propria. Specific factors leading
to high impact stress are high subglottic pressure, vocal fold hyper-
adduction and vocal fold elongation (high pitch) within a given regis-
ter. Some literature indicates that an extroverted personality with
reduced abilities to inhibit may contribute to phonotraumatic behav-
iors in some individuals. Behaviorally, activities involving extremes
of voice use, such as cheerleading, untrained singing, speaking above
noise, and unamplified teaching and aerobics instructing tend to in-
volve high inter-vocal fold impact stress and thus are predisposing
behaviors for nodules.

The presence of dehydration, respiratory infections, or inflamma-
tory factors (e.g., allergies, tobacco and alcohol use, drug effects, en-
vironmental influences, mouth breathing, laryngopharyngeal reflux)
may be predisposing or aggravating factors.

Frequency. No reliable data are available concerning the frequency of
benign lesions of the lamina propria. However, about 3–9% of children
have some voice abnormality at any point in time, and the majority are
thought to have these lesions. Similar percentages appear to apply to
adults.

Sex ratio. In pre-pubertal children, benign vocal fold lesions affecting
the lamina propria appear to occur more frequently in boys than in
girls. In adult age, women are substantially more often affected.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold polyps, cysts, fibrous mass lesions,
reactive vocal fold lesions, and epithelial lesions of the vocal folds (re-
current respiratory papillomatosis and leukoplakia).
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Classification criteria.

(a) Required for medical diagnosis: Assuming a distinction between
nodules and fibrous mass lesions, the criterion for nodules is the presence
of benign growths, usually bilateral, at the midpoint of the membranous
vocal folds with minimal impact on mucosal wave. These lesions respond
to voice therapy and/or vocal rest.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1212. Fibrous Mass—Sub-Epithelial

Essential features. This lesion is composed of fibrous material within
the sub-epithelial space, typically occurring at the midpoint of the
membranous folds. Intra-operatively, the lesion is usually found to be
amorphous in nature and often has thin extensions both anteriorly and
posteriorly. A fibrous mass has mild to moderate negative impact on
the mucosal wave vibratory activity as seen during stroboscopy. Fi-
brous mass (sub-epithelial) can be unilateral or bilateral and is often as-
sociated with a contra-lateral reactive lesion.

Associated features. This lesion interferes with the vibratory behav-
ior of the vocal folds, creating increased aperiodicity that leads to a
rough, hoarse voice. Incomplete vocal fold closure pattern on strob-
oscopy is typically present (hourglass configuration) and may result
in breathiness. Vocal fatigue is common. Changes in quality or con-
trol of the upper pitch range may be the initial symptom. The quality
of the voice worsens with use, particularly if there is extensive, loud,
pressed voice use. A progression can be found in the lesion’s effect on
the vibratory activity of the vocal folds and thus voice. Such effect
can be related to the size of the lesion(s), the degree of lamina propria
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abnormality/deposition of fibrovascular tissue, or the individual’s
compensatory strategies.

Vocal impairment. Signs and symptoms may include varying degrees
of hoarseness (roughness and breathiness), loss of high notes, vocal fa-
tigue, and restricted dynamic range. For a professional voice user, any
amount of phonatory impairment can be disabling. Children who are
teased about the abnormal sound of their voices or who have difficulty
being heard or understood in group settings or in noisy environments
may experience a negative impact on school performance.

Aerodynamic characteristics: Lack of vocal fold closure will result
in increased average phonatory flows. Additional mass may in-
crease phonatory subglottic pressures.

Acoustic characteristics: Effects on fundamental frequency and in-
tensity vary, depending on lesion characteristics. Increased stiffness
may increase fundamental frequency.

Age at onset. Unknown. Possible at any age.

Course. Fibrous mass development is commonly associated with re-
peated, chronic phonotrauma, possibly due to associated hemorrhage.
Lesions and symptoms from acute phonotrauma may resolve with re-
duced voice use. However, in other cases, lesions and symptoms per-
sist and may require treatment.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension/Adaptive Dysphonia Sec-
ondary (8020) may occur. However, the presence of a fibrous mass
may increase the risk of vocal fold hemorrhage. In addition, patients
may complain of pain lateral to the larynx that may result from in-
creased effort used in producing voice. In other cases, patients report
a feeling of a lump in the throat. Vocal fatigue may be severe enough
to impact occupational and social functioning and quality of life. Pro-
fessional voice users can be significantly affected even with minor
vocal fold lesions.

Predisposing factors. Repeated incidence of perpendicular impact
stress to the vocal folds is thought to be the primary causal factor for the
development of benign vocal fold lesions of the lamina propria. Spe-
cific factors leading to high impact stress are high subglottic pressure,

1000. STRUCTURAL PATHOLOGIES � 41



vocal fold hyperadduction and vocal fold elongation (high pitch)
within a given register. Screaming has a high likelihood of being
phonotraumatic. Behaviorally, activities involving extremes of voice
use, such as cheerleading, untrained singing, speaking above noise,
and unamplified teaching and aerobics instructing tend to involve high
inter-vocal fold impact stress and thus are predisposing behaviors for
developing a fibrous mass.

The presence of dehydration or inflammatory agents (allergies, to-
bacco and alcohol use, drugs, dry environments, laryngopharyngeal
reflux) may be predisposing or aggravating factors.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold polyp, cyst, nodules, reactive vocal
fold lesion, vocal fold scar, sulcus vocalis, epithelial lesions of the vo-
cal folds (recurrent respiratory papillomatosis and keratosis), and lar-
yngitis.

Classification criteria.

(a) Required for medical diagnosis: Presence of benign lesion charac-
terized by deposition of fibrous tissue within the subepithelial space of the
vocal fold.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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1213. Fibrous Mass–Ligament

Essential features. This lesion is composed of fibrous material near
the vocal ligament, typically occurring at the midpoint of the membra-
nous fold. Intra-operatively, the lesion is usually found to be amor-
phous in nature and often with thin extensions both anteriorly and
posteriorly. A fibrous mass has moderate to severe negative impact on
the mucosal wave vibratory activity as seen during stroboscopy. Fi-
brous mass–ligament can be unilateral or bilateral and is often associ-
ated with a contra-lateral reactive lesion. Due to the deep location of a
Fibrous mass–ligament within the vocal fold, the morphological im-
pact on the vocal fold free edge is minimal and visualization of the le-
sion is often best during vocal fold abduction.

Associated features. This lesion interferes with the vibratory behavior
of the vocal folds, creating increased aperiodicity that leads to rough,
hoarse voice. In contrast to sub-epithelial masses, a ligamentous fi-
brous mass does not tend to impede vocal fold closure. Vocal fold
asymmetry due to differential vocal fold masses is presumed source of
dysphonia. Such effect can be related to the size of the lesion(s), the de-
gree of lamina propria abnormality/deposition of fibrovascular tissue,
or the individual’s compensatory strategies.

Vocal impairment. Signs and symptoms may include varying degrees
of hoarseness (roughness and breathiness), loss of high notes, vocal fa-
tigue, and restricted dynamic range. For a professional voice user, even
the least amount of phonatory impairment can be disabling. Children
who are teased about the abnormal sound of their voices or who have
difficulty being heard or understood in group settings or in noisy envi-
ronments, may experience a negative impact on school performance.

Aerodynamic characteristics: Additional mass may increase phon-
atory subglottic pressures.

Acoustic characteristics: Effects on fundamental frequency and in-
tensity vary, depending on lesion characteristics. Increased stiffness
may increase fundamental frequency.

Age at onset. Unknown. Possible at any age.

Course. Fibrous mass development is commonly associated with re-
peated, chronic phonotrauma, possibly due to associated hemorrhage.
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Lesions and symptoms from acute phonotrauma may resolve with re-
duced voice use. However, in other cases, lesions and symptoms per-
sist and may require treatment. The prognosis for post-operative voice
recovery is less favorable for ligamentous fibrous masses as compared
to sub-epithelial masses.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension/Adaptive Dysphonia Sec-
ondary (8020) may occur. Similar to a subepithelial mass, a
ligamentous fibrous mass may place patients at increased risk for vo-
cal fold hemorrhage. Patients may complain of pain lateral to the lar-
ynx that may result from increased effort used in producing voice. In
other cases, patients report a feeling of a lump in the throat. Vocal fa-
tigue may be severe enough to impact occupational and social func-
tioning and quality of life. Professional voice users can be
significantly affected even with minor vocal fold lesions.

Predisposing factors. Repeated incidence of perpendicular impact
stress to the vocal folds is thought to be the primary causal factor for the
development of benign vocal fold lesions of the lamina propria. Spe-
cific factors leading to high impact stress are high subglottic pressure,
vocal fold hyperadduction and vocal fold elongation (high pitch)
within a given register. Screaming has a high likelihood of being
phonotraumatic. Behaviorally, activities involving extremes of voice
use, such as cheerleading, untrained singing, speaking above noise,
and unamplified teaching and aerobics instructing tend to involve high
inter-vocal fold impact stress and thus are predisposing behaviors for
the formation of a fibrous mass.

The presence of dehydration or inflammatory agents (allergies, to-
bacco and alcohol use, drugs, dry environments, laryngopharyngeal
reflux) may be predisposing or aggravating factors.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold polyp, cyst, nodules, reactive vocal
fold lesion, vocal fold scar, sulcus vocalis, epithelial lesions of the vocal
folds (recurrent respiratory papillomatosis and keratosis), and laryngitis.
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Classification criteria.

(a) Required for medical diagnosis: Presence of benign lesion charac-
terized by deposition of fibrous tissue near the ligament of the vocal fold.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1214. Vocal Fold Polyp(s)

Essential features. Presence of benign mass(es), located within the
lamina propria typically at the midpoint of the membranous vocal
folds. Lesions may be sessile (broad attachment to the vocal fold sur-
face) or peduncular (hanging). Polyps are most often unilateral.

Associated features. These lesions interfere with the vibratory behav-
ior of the vocal folds, creating increased aperiodicity that leads to a
rough, hoarse voice quality. Vocal fold polyp(s) are generally under-
stood to have minimal to moderate impact on the mucosal wave. In-
complete vocal fold closure pattern on stroboscopy may be present.
The severity of all of these effects depends on the size and morphology
of the lesion(s), the lesions’ compressibility, the degree of lamina
propria abnormality/deposition of fibrovascular tissue, and the indi-
vidual’s compensatory strategies. Peduncular polyps can vibrate inde-
pendently from the fundamental frequency of the vocal folds, resulting
in diplophonia. Vocal fatigue is common. The patient typically reports
difficulty with the upper pitch range. The quality of the voice worsens
with use, particularly loud, pressed, and extensive voice use.

Vocal impairment. Signs and symptoms may include varying degrees
of hoarseness (roughness and breathiness), loss of high notes, vocal fa-
tigue, and restricted dynamic range. For a professional voice user, even
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the least amount of phonatory impairment can be disabling. Children
who are teased about the abnormal sound of their voices or who have
difficulty making themselves heard or understood in group settings or
in noisy environments, may experience a negative impact on school
performance.

Aerodynamic characteristics: Lack of vocal fold closure may re-
sult in increased average phonatory flows. Additional mass added
by the polyp may also increase phonatory subglottic pressures.

Acoustic characteristics: Effects on fundamental frequency and in-
tensity vary, depending on lesion characteristics.

Age at onset. Largely unknown. In young adults, the most frequent
age at onset for benign mass lesions is the teen years for girls who are
heavy voice users, e.g., cheerleaders. In adults, lesions occur most fre-
quently in women between the ages of 20 to 40 years.

Course. Benign lesions of the lamina propria and their symptoms may
be a fairly acute reaction to an intense period of phonotraumatic behav-
ior, or lesions and symptoms may have a gradual course of develop-
ment. Lesions and symptoms from acute phonotrauma may resolve
with reduced voice use. However, in other cases, lesions and symptoms
persist and may require more aggressive treatment.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension/Adaptive Dysphonia Sec-
ondary (8020) may occur. Patients may complain of pain lateral to the
larynx that may result from increased effort used in producing voice, or
patients may report a feeling of a lump in the throat. Vocal fatigue may
be severe enough to impact occupational and social functioning and
general quality of life. Professional voice users can be significantly af-
fected, even with minor vocal fold lesions.

Predisposing factors. The primary causal factor of benign mass le-
sions of the lamina propria is thought to be perpendicular impact stress
to the vocal folds. Specific factors leading to high impact stress are
high subglottic pressure, and vocal fold elongation (high pitch) within
a given register. Screaming has a high likelihood of being phono-
traumatic. Behaviorally, activities involving extremes of voice use,
such as cheerleading, untrained singing, speaking above noise, teach-
ing without amplification to a large group of students and aerobics in-

46 � 1000. STRUCTURAL PATHOLOGIES



structing tend to involve high inter-vocal fold impact stress and thus are
predisposing behaviors for vocal fold polyps. Vocal fold hemorrhage
or capillary leaks may further predispose to the formation of a vocal
fold polyp. Hemorrhagic polyps appear as a localized reaction similar
to a blood blister, possibly associated with an intense period of extreme
voice use such as yelling at an athletic event or oversinging.

The presence of dehydration or inflammatory agents (allergies, to-
bacco and alcohol use, drugs, dry environments, laryngopharyngeal
reflux) may be predisposing or aggravating factors. Certain medica-
tions, such as hormonal treatments and anti-inflammatory agents, may
predispose individuals to these lesions.

Frequency. Unknown.

Sex ratio. Largely unknown. In adults, women seem to be more af-
fected by benign mass lesions of the lamina propria in general.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold nodules, cysts, fibrous mass le-
sions, reactive vocal fold lesion, Reinke’s Edema, and epithelial le-
sions of the vocal folds (recurrent respiratory papillomatosis and
keratosis).

Classification criteria.

(a) Required for medical diagnosis: Determination of presence of be-
nign growth(s) at midpoint of the membranous vocal folds with minimal
to moderate impact on mucosal wave.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1000. STRUCTURAL PATHOLOGIES � 47



1215. Vocal Fold Cyst–Sub-Epithelial

Essential features. Presence of localized benign mass(es), typically
unilateral, located within the superficial lamina propria usually on the
medial edge at the midpoint of the membranous vocal folds. However,
cysts may also be observed on the cephalic surface of the fold. Vocal
fold cysts are an encapsulated structure sometimes attributed to glan-
dular duct blockage. Phonotrauma has also been implicated as the
cause of vocal fold cysts, and there is also evidence that some cysts of
the vocal fold may be congenital. The primary stroboscopic feature of a
vocal fold cyst is reduction of mucosal wave with an hourglass closure
pattern.

Associated features. These lesions interfere with the vibratory behav-
ior of the vocal folds and the speaker’s ability to control pitch. This in-
terference may create increased aperiodicity that leads to rough, hoarse
voice. Incomplete vocal fold closure pattern on stroboscopy may be
present and may result in breathiness. Effects can be related to the size
of the lesion(s), the degree of lamina propria abnormality/deposition of
fibrovascular tissue, or the individual’s compensatory strategies. Feed-
ing vessels in the form of a dense vascular network may be seen in asso-
ciation with vocal fold cysts. Vocal fatigue is common. The upper pitch
range is often the first vocal feature affected. The quality of the voice
worsens with use, particularly if there is loud, pressed, or extensive
voice use.

Vocal impairment. Signs and symptoms may include varying degrees
of hoarseness (roughness and breathiness), loss of high notes, vocal fa-
tigue, and restricted dynamic range. For a professional voice user, even
the least amount of phonatory impairment can be disabling.

Aerodynamic characteristics: Lack of vocal fold closure may re-
sult in increased average phonatory flows. Additional mass may
also increase phonatory subglottic pressure.

Acoustic characteristics: Effects on aperiodicity, fundamental fre-
quency, and intensity vary, depending on lesion characteristics and
patterns of compensation. In some cases, acoustic deviations are
only present during singing in frequencies produced at the upper
end of the register.

Age at onset. Unknown.
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Course. Symptoms and signs of a vocal fold cyst may gradually in-
crease over time if left untreated, regardless of its origin. Alternatively,
effects may remain stable or occasionally improve over time, depend-
ing on adaptive strategies and other factors.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension/Adaptive Dysphonia Sec-
ondary (8020) may occur. Patients may complain of pain lateral to the
larynx that may result from increased effort used in producing voice, or
may report a feeling of a lump in the throat. Vocal fatigue may be severe
enough to impact occupational and social functioning and general
quality of life. Professional voice users can be significantly affected,
even with minor vocal fold lesions

Predisposing factors. Various reports exist regarding potential causes
of vocal fold cysts. Some literature reports cases of congenital cysts.
Although Reinke’s space is normally free of mucous glands, other lit-
erature poses glandular blockage or vascular feeding vessels as possi-
ble predisposing factors. Still other reports indicate a possible role of
phonotrauma.

Frequency. Unknown.

Sex ratio. Largely unknown. In adults, women seem to be more af-
fected.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold polyp, nodules, fibrous mass, reac-
tive vocal fold lesion, rheumatoid lesion, vocal fold cyst–ligament

Classification criteria.

(a) Required for medical diagnosis: Determination of presence of benign
growth within the sub-epithelial space of the vocal fold with a capsule wall,
usually unilateral, at midpoint of membranous vocal fold or of the cephalic
surface, with moderate diminution of mucosal wave amplitude.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
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of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1216. Vocal Fold Cyst–Ligament

Essential features. Presence of localized benign mass(es), typically
unilateral, located within the deeper layers of the lamina propria or vo-
cal ligament. Vocal fold cyst–ligament may also be visible on the ce-
phalic surface of the fold. Vocal fold cyst is an encapsulated structure
sometimes attributed to glandular duct blockage. Phonotrauma has
been implicated as the cause of vocal fold cysts. There is also evidence
that some cysts of the vocal fold may be congenital. The primary stro-
boscopic feature of a vocal fold cyst is severe reduction of mucosal
wave vibratory activity as seen during stroboscopy.

Associated features. These lesions interfere with the vibratory behav-
ior of the vocal folds and the speaker’s ability to control pitch. This in-
terference may create increased aperiodicity that leads to rough, hoarse
voice. Incomplete vocal fold closure pattern on stroboscopy may be
present and may result in breathiness. Effects can be related to the size
of the lesion(s), the degree of lamina propria abnormality and deposi-
tion of fibrovascular tissue, or the individual’s compensatory strate-
gies. Feeding vessels in the form of a dense vascular network may be
seen in association with vocal fold cysts. Vocal fatigue is common. The
upper pitch range is often the first vocal feature affected. The quality of
the voice worsens with use, particularly if there is loud, pressed, or ex-
tensive voice use.

Vocal impairment. Signs and symptoms may include varying degrees
of hoarseness (roughness and breathiness), loss of high notes, vocal fa-
tigue, and restricted dynamic range. For a professional voice user, even
the least amount of phonatory impairment can be disabling.
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Aerodynamic characteristics: Lack of vocal fold closure may re-
sult in increased average phonatory flows. Additional mass may
also increase phonatory subglottic pressure.

Acoustic characteristics: Effects on aperiodicity, fundamental fre-
quency, and intensity vary, depending on lesion characteristics and
patterns of compensation. In some cases, acoustic deviations are
only present during singing in frequencies produced at the upper
end of the register.

Age at onset. Unknown.

Course. Symptoms and signs of a vocal fold cyst may gradually in-
crease over time, if left untreated, regardless of its origin. Alternatively,
effects may remain stable or occasionally improve over time, depend-
ing on adaptive strategies and other factors.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension /Adaptive Dysphonia Sec-
ondary (8020) may occur. Patients may complain of pain lateral to the
larynx that may result from increased effort used in producing voice, or
may report a feeling of a lump in the throat. Vocal fatigue may be severe
enough to impact occupational and social functioning and general
quality of life. Professional voice users can be significantly affected,
even with minor vocal fold lesions.

Predisposing factors. Various reports exist regarding potential causes
of a vocal fold cyst. Some literature reports cases of congenital cysts,
while other literature poses glandular blockage or vascular feeding
vessels as possible predisposing factors. Other reports indicate a possi-
ble role of phonotrauma.

Frequency. Unknown.

Sex ratio. Largely unknown. In adults, women seem to be more af-
fected.

Familial pattern. Unknown.
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Differential diagnosis. Vocal fold polyp, nodules, fibrous mass lesion,
reactive vocal fold lesion, rheumatoid mass lesion, vocal fold cyst
(sub-epithelial).

Classification criteria.

(a) Required for medical diagnosis: Determination of presence of be-
nign growth within a capsule wall, usually unilateral, at midpoint of mem-
branous vocal fold near the vocal ligament with significant diminution of
mucosal wave amplitude.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1217. Reactive Vocal Fold Lesion

Essential features. Reactive lesion, also known as contrecoup,
contralateral, or secondary lesion, occur opposite lesions of the vocal
fold (cysts, polyps, fibrous masses) and are thought to be a conse-
quence of altered contact forces caused by the lesion. These benign le-
sions  are  located  within  the  superficial  lamina propria and  have
minimal negative impact on the mucosal wave vibratory properties.
Reactive vocal fold lesions will reduce or subside with voice rest, re-
duced voice use, and voice therapy.

Associated features. Reactive lesions may interfere with the vibratory
behavior of the vocal folds creating increased aperiodicity that leads to
rough, hoarse voice. Incomplete vocal fold closure pattern on
stroboscopy is typically present and may result in breathiness. Vocal
fatigue is common. Reduction of upper pitch range is often the first dif-
ficulty noticed by the patient. The quality of the voice worsens with
use, particularly if there is extensive, loud, pressed voice use. The ef-
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fect on the vibratory activity of the vocal folds and voice may progress
with increases in lesion size, degree of lamina propria abnormality or
deposition of fibrovascular tissue, or the individual’s compensatory
strategies.

Vocal impairment. Signs and symptoms vary with the severity of the
reactive lesion and the contralateral lesion. The impairment may in-
clude varying degrees of hoarseness (roughness and breathiness), loss
of high notes, vocal fatigue, and restricted dynamic range. For a profes-
sional voice user, even the least amount of phonatory impairment can
be disabling.

Aerodynamic characteristics: Lack of vocal fold closure may re-
sult in increased average phonatory flows. Additional mass may
also increase phonatory subglottic pressure.

Acoustic characteristics: Effects on fundamental frequency and in-
tensity vary, depending on lesion characteristics.

Age at onset. Unknown. Can occur at any age.

Course. Benign lesions of the lamina propria and their symptoms may
be a fairly acute reaction to an intense period of phonotraumatic behav-
ior, or lesions and symptoms may have a gradual course of develop-
ment. Lesions and symptoms from acute phonotrauma may resolve
with reduced or modified voice use.

Complications. Vocal fold lesions do not ordinarily disturb any func-
tion other than phonation. Muscle Tension/Adaptive Dysphonia Sec-
ondary (8020) may occur. Patients may complain of pain lateral to the
larynx that may result from increased effort used in producing voice.
Some patients report a feeling of a lump in the throat. Vocal fatigue
may be severe enough to impact occupational and social functioning
and general quality of life. Professional voice users can be significantly
affected, even with minor vocal fold lesions. These lesions are a com-
plication of the primary contralateral benign vocal fold lesion, which is
the primary source of the dysphonia.

Predisposing factors. Contralateral benign vocal fold lesion (see
1212, 1213, 1214, 1215, 1216).

Frequency. Unknown.
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Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold nodules, polyps, cysts, and all fi-
brous mass lesions.

Classification criteria.

(a) Required for medical diagnosis: Determination of presence of be-
nign growth contralateral to a primary lesion.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice quality changes, increased phonatory effort, loss of high notes, loss
of vocal control, or vocal fatigue in the speaking or singing voice, not
wholly attributable to other causes beyond bilateral benign lesions.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1220. Reinke’s Edema (polypoid degeneration, chronic polypoid
corditis, chronic hypertrophic laryngitis, chronic edematous hypertrophy,
polypoid vocal fold, bilateral diffuse polyposis).

Essential features. Presence of increased gelatinous material in the
superficial layer of the lamina propria on a chronic basis. The membra-
nous vocal fold(s) is edematous along much or even the entire length of
the membranous folds. The lesion is usually bilateral although it may
be asymmetrical. The mass of the cover is increased by the presence of
the gelatinous material within, which varies widely in viscosity from
fairly watery to thickened. Stiffness is presumed to increase due to the
extra mass, although mucosal wave may appear increased due to in-
creased phonatory effort.

Associated features. The primary associated feature is lowered vocal
pitch due to increased mass of the vocal fold. Hoarseness or roughness,
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as well as increased phonatory effort and vocal fatigue are also present.
The vocal folds close completely during phonation with an overclosure
when both folds are involved. Stridor and shortness of breath may be
present if the lesions are large enough to narrow the glottal airway. In
addition to increased mass of the superficial lamina propria, erythema
may be present.

Vocal impairment. Fundamental frequency is typically lower than av-
erage and diminished in the upper range. This impairment is more
striking in females. Hoarseness and roughness are present.

Aerodynamic characteristics: Average phonatory airflow may be
decreased due to long closed phase of the vibratory cycle. If vocal
fold closure is complete, subglottic pressure may be normal. How-
ever, substantial added mass may increase subglottic pressure.

Acoustic characteristics: The predominant acoustic feature is low
fundamental frequency in speech.

Age at onset. Typically seen in middle-aged individuals with a long-
standing history of smoking.

Course. Onset and progression are often gradual, following consistent
and prolonged exposure to some combination of smoke, environmen-
tal toxins, reflux, or phonotrauma. Allowed to advance, airway com-
promise may occur.

Complications. Obstruction of the airway is the most serious compli-
cation that can accompany this condition.

Predisposing factors. Heavy smoking is a clear predisposing factor.
Additionally, laryngopharyngeal reflux may be strongly implicated.
Phonotraumatic behavior may be present, possibly as a consequence of
the presence of the pathology. Exposure to environmental pollutants
may also be a contributing factor.

Frequency. Unknown.

Sex ratio. Unknown. Clinically, it appears that the number of women
with Reinke’s Edema is greater than the number of men. However, the
fact that the lowered pitch of the voice is one of the characteristic fea-
tures may skew the sample. Lowering of the pitch of the male voice
would not be as likely recognized as a problem.
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Familial pattern. None.

Differential diagnosis. Discrete polyps, myxedema associated with
hypothyroidism, virilization of the voice due to the use of male hor-
mones by a woman, or other hormonal changes (female adolescence
and menopause). Edema related to acute conditions (e.g., inflamma-
tory response, phonotrauma).

Classification criteria.

(a) Required for medical diagnosis: Diffuse edema throughout the su-
perficial layer of the lamina propria, chronically.

(b) Required to attribute a voice problem to the medical diagnosis:
Low pitch, raspy voice, not wholly attributable to another condition.

Severity criteria.

(a) Medical:

Mild: Mild diffuse edema.

Moderate: Moderate diffuse edema.

Severe: Severe diffuse edema, possibly lobulated.

Profound: Airway compromise due to diffuse edema.

(b) Vocal: See Introduction

1230. Vocal Fold Scar
Scars involve a permanent change to the microarchitecture of the lamina
propria, consisting of a loss of the viscoelastic properties of the tissue.
Scars may involve a reduction (sulcus) or increase (scar proper) in the
amount of extracellular matrix proteins. Both types of scar are described
in the following sections.

1231. Vocal Fold Scar Proper

Essential features. A permanent change to the microarchitecture of
the lamina propria consisting of a loss of the viscoelastic properties
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of the tissue caused by an increase in or disorganization of extra-
cellular matrix proteins. Scar may be accompanied by increased
vascularization.

Associated features. Hoarseness and vocal weakness are common
with these vocal fold abnormalities. Vocal fold scar proper can often be
seen in combination with a mass lesion of the vocal fold, such as a cyst,
fibrous mass, etc. Reduction of mucosal wave at the site of lesion is
characteristic. In severe cases, mucosal wave at the site of the scar may
be absent. In addition, vocal fold closure may be impacted.

Vocal impairment. Vocal impairment can range from minimal to pro-
found including loss of voice.

Aerodynamic characteristics: Variable; subglottic pressure may be
increased.

Acoustic characteristics: Due to stiffness of the tissue, the voice is
characterized by increased fundamental frequency in speech, re-
duced signal-to-noise ratio, presence of higher harmonics, voice
breaks, and reduced fundamental frequency and intensity range. In-
tensity may be decreased due to reduced mucosal wave amplitude
or decreased vocal fold closure time.

Age at onset. Can occur at any age.

Course. The scar is typically stable unless aggravating factors are
present. However, severity of voice symptoms and signs can progress
if phonotraumatic behaviors induce further injury by aggravating un-
derlying vocal pathology. Behavioral management may improve voice
symptoms.

Complications. The primary complications are aggravation or addi-
tion of compensatory lesions (e.g., granuloma) or loss of voice.

Predisposing factors. Scar proper may be the result of extended
phonotrauma, surgery, radiation, trauma, hemorrhage, or prolonged
laryngopharyngeal reflux.

Frequency. Unknown.

Sex ratio. Unknown.
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Familial pattern. Unknown.

Differential diagnosis. The presence of scarring is associated with de-
creased lamina propria and reduced mucosal wave, resulting in incom-
plete or very short vocal fold closure; these may be confused with
sulcus vocalis, vocal fold paresis, or vocal fold atrophy. Vocal fold
margins surrounding the scar proper may appear as small divots, sug-
gestive of invasion of the epithelial layer. The patient’s history is often
suggestive of the diagnosis, but intraoperative exploration may be
needed for definitive diagnosis.

Classification criteria.

(a) Required for medical diagnosis: Definitive diagnosis of vocal fold
scar proper is made by intraoperative vocal fold palpation during high-
power microlaryngoscopy.

(b) Required to attribute a voice problem to the medical diagnosis:
Typically, voice is weak or dysphonic, possibly with increased fundamen-
tal frequency, not wholly attributable to another condition.

Severity criteria.

(a) Medical:

Mild: Evidence of scar with minimal abnormalities.

Moderate: Focal regions of abnormal lamina propria tissue.

Severe: Majority of one or both vocal folds with abnormal lamina propria.

(b) Vocal: See Introduction

1232. Vocal Fold Sulcus

Essential features. A permanent change to the microarchitecture of
the lamina propria consisting of a loss of the viscoelastic properties of
the tissue caused by a reduction in the amount of the lamina propria.
The characteristic appearance is a furrow or groove that extends par-
tially or completely along the medial membranous edge of one or both
vocal folds.
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Associated features. Voice has a characteristically thin, weak, or
“veiled” quality. Sulcus may be seen in conjunction with a mucosal
bridge (band of isolated epithelium), or vocal fold pit (an extension of
the sulcus into the vocalis ligament or muscle). Vocal fatigue is also
common.

Vocal impairment. Vocal impairment can range from minimal to pro-
found. Stroboscopy shows a linear delineation of a furrow or groove
along the medial edge of the vocal fold due to a loss of lamina propria.
Reduction of mucosal wave at the site of lesion is characteristic, due to
tethering of epithelium to deeper tissues. In severe cases, mucosal
wave may be absent. In addition, vocal fold closure may be reduced.

Aerodynamic characteristics. Minimum and average phonatory
airflows and subglottic pressure may be increased due to incom-
plete vocal fold closure.

Acoustic characteristics. A common finding is decreased signal-
to-noise ratio.

Age at onset. Sulcus may be congenital or acquired.

Course. Severity of voice symptoms and signs can progress if the
lesion(s) worsen(s) over time, or if compensatory behaviors are mal-
adaptive.

Complications. The primary complication is progression of the le-
sions and worsening of voice.

Predisposing factors. There is speculation that some sulci may be
congenital. Other speculation suggests that sulci can be the result of
ruptured cysts.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Incomplete or very short vocal fold closure as
a result of sulcus may be confused with vocal fold paresis or vocal fold
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atrophy. Intraoperative palpation of the vocal fold may be required for
definitive diagnosis.

Classification criteria.

(a) Required for medical diagnosis: Definitive diagnosis of sulcus is
made by intraoperative vocal fold palpation during high-power micro-
laryngoscopy.

(b) Required to attribute a voice problem to the medical diagnosis:
Weak, thin, “veiled” voice which may be high pitched, not wholly attrib-
utable to another condition.

Severity criteria.

(a) Medical (after Ford et al., 1996):

Type I. Physiologic Sulcus: Preserved vocal fold vibration on laryn-
geal examination, implying intact lamina propria. No dysphonia.

Type II. Sulcus Vergerture: Disturbance of lamina propria with lack of
separation between the deep and superficial layers of vocal fold tissue.
Stiffness is observed on videostroboscopy. Dysphonia may be severe.

Type III. Sulcus Vocalis proper: Focal lesion, extending into the liga-
ment, with inflammation. Dysphonia may be severe.

(b) Vocal: See Introduction

1240. Vocal Fold Granuloma

Vocal fold granuloma may be distinguished between non-intubation re-
lated and intubation related lesions, because these two entities arise from
different etiologies and exhibit dissimilar clinical courses. Thus, two clas-
sifications are presented: Non-intubation Related Vocal Fold Granuloma
(1241) and Intubation Related Vocal Fold Granuloma/Contact Ulcer
(1242). Although the pathology is consistent, clinical experience has
shown that intubation related granulomas are more responsive to treat-
ment and have a high probability of resolution without recurrence. In con-
trast, non-intubation related vocal fold granulomas tend to be difficult to
treat and have a high probability of recurrence.
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1241. Non-Intubation Related Vocal Fold Granuloma

Essential features. The essential feature of a non-intubation related
contact ulcer is a superficial ulcerated area on the medial surface of the
arytenoid that is typically unilateral, but can be bilateral, not associated
with recent oro-tracheal intubation. Granuloma is an exophitic mass
arising from the arytenoid cartilage. The most common area of occur-
rence is at the region of the vocal process, but lesions may be seen as
small projections on the medial surface of the arytenoid below the
apex. Vocal fold granulomas are inflammatory lesions arising from a
perichondritis of the arytenoid cartilage.

Associated features. Throat pain is common and often quite localized
to the side of the neck at the level of the arytenoids. Ear pain may also
be present due to shared innervation of Cranial Nerve X. Persistent
throat tickle, sensation of dryness, lump in the throat, and feeling the
need to clear the throat, and non-productive cough are typical symp-
toms. Dysphonic symptoms are sometimes present including mild
hoarseness and aphonic breaks. In addition to the presence of lesions,
laryngeal examination findings often include edema and erythema of
the arytenoid cartilages and of the posterior larynx. A “cup and saucer”
appearance has been described which suggests a granuloma on one
arytenoid with a concave ulcerated area on the opposing side.
Laryngopharyngeal reflux is often an associated condition.

Vocal impairment: Vocal impairment is usually mild since the lesions
do not directly affect the vibratory portions of the vocal folds. The
voice may be hoarse if the membranous vocal folds are affected. If the
lesion(s) are sufficiently large, limit adduction, or result in asymmetric
movement, vocal impairment may be significant. Sometimes second-
ary vocal impairment results from the individual’ s attempt to avoid
pain associated with phonation (Muscle Tension/Adaptive Dysphonia
Secondary, 8020). The degree of pain accompanying phonation varies
from person to person.

Aerodynamic characteristics: Usually, airflow and subglottic pres-
sures are normal if the lesions do not affect the membranous vocal
folds.

Acoustic characteristics: Literature indicates a possible finding of
decreased fundamental frequency, which may be a contributing
etiologic factor.
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Age at onset. Typically a lesion of adulthood usually presenting be-
tween 20 to 40 years.

Course. The appearance of the lesion at presentation may depend on
the stage of its development. Initially, ulcers may appear as small, pale,
and concave lesions with the cartilage exposed in the center. Lesions
may become covered with necrotic tissue. In more active stages, the
margins become hyperemic. A raised, sessile, pale-appearing
granuloma may then develop. These lesions do not usually regress
spontaneously. Medical, surgical, and/or behavioral therapy are used
based on the presumptive underlying etiologic cause(s).

Complications. Contact ulcers/granuloma(s) may be quite resistant to
medical as well as behavioral treatment. Recurrence following surgical
excision is common. With recalcitrant disease, hoarseness and pain
frequently persist. In extreme cases, granuloma formation may ob-
struct the airway.

Predisposing factors. Primary etiologic factors, alone or in combina-
tion, are chronic cough, hyperadduction of the vocal processes, persis-
tent low pitch in speech or singing (causing large-amplitude arytenoid
oscillations), and laryngopharyngeal reflux. Sinonasal allergic or in-
fectious disease has also been implicated due to chronic throat clear-
ing. Lack of membranous vocal fold closure has been implicated in
granuloma formation due to compensatory hyperadduction of the vo-
cal processes during phonation. Due to the underlying vocal fold in-
competence, recurrent granuloma formation following surgical
removal is common.

Frequency. Unknown.

Sex ratio. This condition appears to occur more often in males than fe-
males, perhaps because of a persistent glottal chink seen in females.

Familial pattern. There is no known familial pattern.

Differential diagnosis. Carcinoma, infection (tuberculosis,
Klebsiella).
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Classification criteria.

(a) Required for medical diagnosis: Visualization of lesion in the area of
the vocal process, or arytenoids, no recent history of intubation, elimina-
tion of other possible lesion types (malignancy or infection).

(b) Required to attribute a voice problem to the medical diagnosis: Raspy
voice, low voice, or vocal fatigue, not wholly attributable to other causes.

Severity criteria.

(a) Medical:

Mild: Unilateral or bilateral ulceration of the vocal process(es).

Moderate: Unilateral or bilateral granulomas of the vocal process(es).

Severe: Unilateral or bilateral granulomas of the vocal process(es) or
vocal folds compromising the airway.

(b) Vocal: See Introduction

1242. Intubation-Related Vocal Fold Granuloma/Contact Ulcers

Essential features. The essential feature of an intubation contact ulcer
is a superficial ulcerated area on the medial surface of the arytenoid
that is typically unilateral, but can be bilateral, associated with recent
oro-tracheal intubation. Intubation granuloma is an exophitic mass
arising from the arytenoid cartilage(s), following intubation. The most
common area of occurrence is at the region of the vocal process. Re-
gardless of their origin, vocal fold granulomas are inflammatory le-
sions arising from a perichondritis of the arytenoid cartilage(s).

Associated features. Throat pain is common and often localized. Ear
pain may also be present due to radiated neuralgia from Cranial Nerve
X. Persistent throat tickle, sensation of dryness, lump in the throat,
feeling the need to clear the throat, and non-productive cough are typi-
cal symptoms. Dysphonic symptoms are sometimes present including
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mild hoarseness and aphonic breaks. In addition to the presence of the
lesions, laryngeal examination findings often include edema and ery-
thema of the arytenoid cartilages and of the posterior larynx. A “cup
and saucer” appearance has been described which suggests a granu-
loma on one arytenoid with a concave ulcerated area on the opposing
side. Laryngopharyngeal reflux is commonly seen as a comorbid con-
dition. In some cases, symptoms may first appear a few weeks to a few
months following intubation.

Vocal impairment: The voice impairment is usually mild since the le-
sions do not directly affect the vibratory portions of the vocal folds. If
the lesion limits adduction of the vocal folds or results in asymmetric
movement of the folds, voice impairment may be present. Sometimes
secondary voice impairment (Muscle Tension/Adaptive Dysphonia
Secondary (8020) results from the individual’s attempt to avoid pain
associated with phonation. The degree of pain accompanying phona-
tion varies from person to person.

Aerodynamic characteristics: Usually, average airflow and sub-
glottic pressure are normal if the lesions do not affect the membra-
nous vocal folds.

Acoustic characteristics: Literature indicates a possible finding of
decreased fundamental frequency, which may be a contributing
etiologic factor.

Age at onset. Intubation lesions may occur at any age.

Course. The appearance of the lesion at presentation may depend on
the stage of its development. Initially, ulcers may appear as small, pale,
and concave lesions with the cartilage exposed in the center. These may
become covered with necrotic tissue or in the more active stage, the
margins become hyperemic. A raised, sessile, pale-appearing gran-
uloma may then develop. In contrast to non-intubation related ulcers/
granulomas, intubation lesions may regress spontaneously or they may
require conservative medical treatment (reflux treatment or behavioral
therapy).

Complications. Typically, complications from intubation lesions are
limited, because these lesions usually regress with little or no treatment
unless reflux or severe phonotrauma persists following intubation,
thus not allowing the lesion to heal.
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Predisposing factors. The predisposing factor is intubation. Long du-
ration of intubation, emergent intubation, large intubation tube, and ex-
cessive motion of the endotracheal tube during the intubation may
increase the risk of these lesions. Other factors that may increase the
risk include post-extubation chronic cough and laryngopharyngeal re-
flux, hyperadduction of the vocal processes, persistent low pitch in
speech or singing, and sinonasal allergic or infectious disease.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. There is no known familial pattern.

Differential diagnosis. Differential diagnosis is usually limited be-
cause of the temporal association of symptoms and lesion appear-
ance, and recent history of intubation. If relevant, differential
diagnosis involves the same factors as for non-intubation related le-
sions: ruling out carcinoma or infection (tuberculosis). Malignancy
must be ruled out if associated risk factors are present and chest X-ray
is negative for tuberculosis.

Classification criteria.

(a) Required for medical diagnosis: Visualization of lesion in the area of
the vocal process, or arytenoids, recent history of intubation, elimination
of other possible lesion types (malignancy or infection).

(b) Required to attribute a voice problem to the medical diagnosis:
Raspy voice, low voice, or vocal fatigue, not wholly attributable to other
causes.

Severity criteria.

(a) Medical:

Mild: Unilateral or bilateral ulceration of the vocal process(es) without
impact on vocalization.

Moderate: Unilateral or bilateral granulomas of the vocal process(es)
without impact on vocalization.

1000. STRUCTURAL PATHOLOGIES � 65



Severe: Unilateral or bilateral granulomas of the vocal process(es) or
vocal folds compromising vocalization or airway.

(b) Vocal: See Introduction

1250. Keratosis (Leukoplakia, Erythroplasia)

Essential features. Keratosis is a change in the microarchitecture of
the epithelial layer of the vocal fold. The term hyperkeratosis is often
used to describe these lesions, however the designation “hyper” is in-
herently redundant with keratosis. The epithelial cells are normal, but
redundancy is present. If keratin is present and the surrounding epithe-
lium is normal, the condition is called keratosis without atypia. If kera-
tin is present and the surrounding epithelium is abnormal, the
condition is called keratosis with atypia. Clinically, the lesions are epi-
thelial abnormalities that appear as red (erythroplasia) or white
(leukoplakia) thickened patches, covering the vocal fold. The lesions
can be unilateral or bilateral. They can occur anywhere on the vocal
folds and often have an irregular pattern and a rough surface. A con-
nection between keratosis with atypia and cancer is present, but incon-
sistent across patients. The lesions can cause voice abnormalities due
to increased mass, interference with vibratory behavior of the vocal
fold mucosa, and/or abnormalities in the vocal fold closure pattern.

Associated features. Voice can be abnormal, but is not necessarily dis-
rupted.

Vocal impairment. Voice may be normal or near normal, or may be
more severely affected, depending on lesion characteristics.
“Raspiness” is a typical vocal characteristic when present.

Aerodynamic characteristics: Variable, depending on lesion char-
acteristics and patient adaptation.

Acoustic characteristics: Variable, depending on lesion character-
istics and patient adaptation.

Age at onset. Keratosis is a disease of adulthood, most frequently oc-
curring between the ages of 40 and 80 years.
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Course. The course can be variable, in that lesions may be stable and
unchanging over time, or they can progress in the dimensions of size
or regional spread. Keratosis with atypia may progress to invasive
carcinoma.

Complications. The primary complication is the progression of
keratosis with atypia to carcinoma.

Predisposing factors. Predisposing factors are chronic irritations
from chemicals and tobacco smoke, alcohol, or laryngopharyngeal re-
flux. Phonotraumatic behaviors, which may be compensatory, could
aggravate the clinical condition.

Frequency. Unknown.

Sex Ratio. Appears to be higher in males.

Familial Pattern. Unknown.

Differential diagnosis. Carcinoma, dysplasia, infectious processes
(candida), papilloma.

Classification criteria.

(a) Required for medical diagnosis: Non-cancerous abnormalities of
the vocal fold epithelium, involving redundant epithelial cells or keratin
deposition, identified through surgical biopsy. Lack of abnormal cells in
the surrounding epithelium leads to a diagnosis of keratosis without
atypia, whereas presence of abnormal cells in the surrounding epithelium
points to keratosis with atypia.

(b) Required to attribute a voice problem to the medical diagnosis:
Raspy voice or other non-specific signs or symptoms, not wholly attribut-
able to other causes.

Severity criteria.

(a) Medical:

Mild: Unilateral lesion involving less than half of the vocal fold.
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Moderate: Greater presence of lesion than for (a) and less than for (c).

Severe: Multiple lesion sites.

(b) Vocal: See Introduction

1260. Recurrent Respiratory Papillomatosis (RRP)

Essential features. RRP is characterized by epithelial growths any-
where in the upper aerodigestive tract, most commonly on the vocal
folds. The lesions are epithelial hyperplasia induced by human papil-
loma virus (HPV) infection. RRP is characterized by irregular “grape-
like” clusters with punctate, vascular features, evenly spaced throughout
the lesions.

Associated features. Chronic cough may be present, and voice disrup-
tion is typical. Laryngeal endoscopy usually reveals mass lesions. Re-
duced mucosal wave is often seen during stroboscopic examination,
due to increased stiffness of the lesions. Closure may be compromised.
In severe cases, the airway can be compromised.

Vocal impairment. Voice is typically hoarse. Extreme cases may in-
volve voice loss.

Aerodynamic characteristics: Findings are variable, depending on
lesion characteristics. High subglottic pressures are common.

Acoustic characteristics: Fundamental frequency may be increased
if stiffness predominates. If the vocal fold surface is irregular or clo-
sure is incomplete, aerodynamic turbulence results in reduced signal-
to-noise ratio.

Age at onset. This condition is a disease of both child and adulthood.
Onset is usually in the first decade of life. Adult onset of RRP may also
occur, but is less common.

Course. Course is highly variable. The condition can be stable with no
new growths over a lengthy period of time or may exhibit rapid re-
growth and extension to new areas after surgical excision.
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Complications. The primary complication is the potential for airway
compromise. The disease can become malignant, and can also invade
pulmonary parenchyma. In extreme cases, death may ensue. Vocal
fold scar commonly occurs following repeated surgical removal of
the disease.

Predisposing factors. For juvenile onset, risk factors appear to in-
clude young mothers, first-born children, and low socio-economic sta-
tus. It should be noted that approximately 25% of women of
childbearing age have Human Papilloma Virus (HPV) in the genital
tract (43% in sexually active young college women), and yet the preva-
lence of laryngeal RRP in children is much lower (see next section).
Given prevalence figures for RRP in children (see next section), a link
exists between HPV in the mother during pregnancy and laryngeal
RRP in children. However, the link is not fully understood.

Frequency. Estimated incidence of laryngeal RRP in children is
4.3/100,000 and 1.8/100,000 in adults.

Sex Ratio. In children, the sex ratio is approximately 1:1. After age 20,
the male to female ratio is closer to 2:1 for adult onset RRP.

Familial pattern. The primary familial link may be through the pres-
ence of HPV infection in the mother during pregnancy. The route of
transmission is not well understood.

Differential diagnosis. Cancer, keratosis, and non-HPV infection.

Classification criteria.

(a) Required for a medical diagnosis: Biopsy demonstrating presence
of RRP. Light microscopy findings show a thickened spinous layer within
the epithelium, projections of keratinized, stratified, squamous epithe-
lium overlying a fibrovascular core. Hyperplastic basal zone of the epithe-
lium and koilocytes, which appear as vacuolated cells with clean
cytoplasm, are commonly seen.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, increased phonatory effort, pitch or loudness abnormalities,
or vocal fatigue attributable to RRP lesions.
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Severity criteria  (based on Kashima Grading Scale, 1998).

(a) Medical:
Score each site as 0=none; 1=surface lesion; 2=raised lesion; 3=bulky
lesion. Indicate total score all sites.

Larynx

Epiglottis

Lingual surface_____ Laryngeal surface_____

Aryepiglottic folds: Right_____ Left_____

False vocal cords: Right_____ Left_____

True vocal cords: Right_____ Left_____

Arytenoids: Right_____ Left_____

Anterior commissure_____

Posterior commissure____

Subglottis______________

Trachea

Upper one-third__________

Middle one-third_________

Lower one-third__________

Bronchi: Right_____ Left_____

Tracheotomy stoma_______

Other

Nose________

Palate_______

Pharynx_____

Esophagus___

Lungs_______

Other_______

Derkay, C. S., Malik, D. S., Zalzal, G., Wiatrak, B. J., Kashima, H. K., & Coltrera, M.
D. (1998). A staging system for assessing severity of disease and response to therapy in
recurrent respiratory papillomatosis. Laryngoscope. Jun 108(6): 935–937.
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(b) Vocal: See Introduction

1270. Subglottic Stenosis

Essential features. Narrowing of the subglottic area. Causes may be
congenital, or due to scar or cartilage deformation from prolonged
endotracheal intubation, subglottic lesions, trauma, or other factors.

Associated features. Biphasic stridor, hoarseness, or dyspnea may
be associated features. Physical activities may be restricted as a result
of the compromised airway. Voicing and oral communication may be
impaired.

Vocal impairment. Voice may be impaired due to insufficient respira-
tory control for phonation, or sequelae of tracheotomy. Descriptive re-
ports of voice quality range from mild impairment in vocal function to
aphonia.

Aerodynamic characteristics: Variable, depending on lesion prop-
erties and patient’s adaptation.

Acoustic characteristics: Variable, depending on lesion properties
and patient adaptation.

Age at onset. Congenital or post-natal at any age.

Course. Congenital cause is believed to be external compression by
the sixth brachial arches before ten weeks’gestation. In infancy, airway
compromise with upper respiratory infection may recur. Some individ-
uals tolerate mild airway restrictions during daily living without inter-
vention. Other individuals require surgical intervention to bypass the
restriction (tracheotomy) or subglottic reconstructive surgery.

Complications. Respiratory distress requiring the need for tracheot-
omy; feeding dysfunction, including aspiration; phonation problems,
including abnormal cry; aphonia or hoarseness. Vocal fold paralysis
may also be sequelae of surgical management or prior intubation.

Predisposing factors. Gastroesophageal disease, immunocom-
promise, anemia, neutropenia, radiation therapy, external laryngeal
trauma, tracheotomy, Wegener’s granulomatosis, sarcoidosis, relaps-
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ing polychondritis, prolonged endotracheal intubation, placement of a
high tracheotomy necessitated by trauma, thermal or chemical burns.

Frequency. Rates of subglottic stenosis have been reported between
1–8% for infants in Intensive Care Units. For acquired conditions, the
rate of post-intubation stenosis ranges from 0.9–8.3%.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Gastroesophageal reflux disease, Wegener’s
disease (which may cause subglottic stenosis), tracheal stenosis.

Classification criteria.

(a) Required for medical diagnosis: Biphasic stridor, positive evidence
of narrowing of the subglottis.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness and vocal weakness due to inadequate air supply, vocal fold
paralysis/paresis (if present), voice symptoms and signs not attributable to
other causes.

Severity criteria

(a) Medical:

Grade 1: Obstruction of 0–50% of the lumen

Grade 2: 51–70% of the lumen

Grade 3: 71–99% of the lumen

Grade 4: 100% obstruction (no detectable lumen)

(b) Vocal: See Introduction
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1280. Acquired Glottic/Laryngeal Stenosis (Anterior Glottic Web)
[See also 1410, Congenital Webs (Synechia)]

Essential features. An anterior glottic web involves the presence of
tissue between the vocal folds forming a membrane that spans the glot-
tis. This most commonly involves scar tissue between the vocal folds
and can range in severity from a mild, anterior commissure micro-web
to complete closure of the glottis due to vocal fold fusion.

Associated features. An anterior glottic web typically causes airway
and voice problems. If the web is of significant size, it will diminish the
airway resulting in symptoms that may include shortness of breath,
dyspnea, and possibly stridor. Given that most glottic webs occur from
trauma, dysphonia is also a common finding.

Vocal impairment. The length of vocal fold involved in vibration is
shortened, and thus pitch may be increased. Mucosal wave is often re-
duced. The voice is typically hoarse. Diplophonia may also be present.

Aerodynamic characteristics: Airflow may be reduced consistent
with the extent of the webbing.

Acoustic characteristics: Fundamental frequency may be increased.

Age at Onset. Post-natally, acquired glottic web can occur at any age.
Pediatric glottic webs often form subsequent to repeated laryngeal sur-
gery for recurrent respiratory papillomatosis. Adult glottic webs often
form following laryngeal trauma or following bilateral mucosal sur-
geries, particularly in or near the anterior commissure.

Course. The course for a patient with a glottic web is highly variable
across patients, but typically stable within individuals. If the web is
sufficiently extensive as to interfere with respiration or phonation, sur-
gical lysing is usually required. If this procedure is successful, there is
typically no need for further follow-up.

Complications. The most common complication is scarring postoper-
atively at the site of the web. Reduced vocal fold vibration and poor
voice quality may result. Surgical attempts to correct the scar may re-
sult in further scarring and web formation. A rare complication is sub-
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stantial ventilatory compromise, when the web occupies most of the
length of the vocal fold.

Predisposing factors. Common predisposing factors for non-congen-
ital glottic webs include previous intubation, especially for microwebs,
and laryngeal surgery, particularly if repeated, for papilloma,
leukoplakia, cancer, trauma reconstruction, or other conditions. Inges-
tion of caustic substances or thermal damage may lead to the formation
of a glottic web.

Frequency. Unknown.

Sex Ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Laryngeal cancer and granulomatosis disease
(Wegener’s).

Classification criteria.

(a) Required for a medical diagnosis: Evidence of vocal fold adhesion
through some type of scar tissue or soft tissue connection, ranging from a
small amount microweb at the anterior commissure to complete closure of
the vocal folds.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice symptoms not attributable to other causes and consistent with the
observed abnormality.

Severity criteria.

(a) Medical:

1. Anterior commissure micro-web.

2. Less than 50% of the membranous vocal fold length compromised
of the web.

3. Greater than 50% of the membranous vocal fold length comprom-
ised of the web.
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4. Complete connection of the vocal folds from the anterior commis-
sure to the vocal processes.

(b) Vocal: See Introduction

1300. Vascular Abnormalities of the Vocal Fold

1310. Vocal Fold Hemorrhage

Essential features. Extravasation of blood into the lamina propria of
the vocal fold due to disruption of the intra-vocal fold vasculature. The
condition can disrupt vocal fold vibratory function both acutely due to
accumulation of blood, and chronically due to deposition of fibrous
material following blood resorption. Blood is often seen through the
epithelium of the vocal fold and can vary in color (bright red to yellow/
brown hue) depending on duration since event.

Associated features. Voice changes can vary from minor to complete
voice loss. Some may experience no voice difficulties. Vocal impair-
ment can occur suddenly (e.g., while singing) or there can be more
subtle, delayed onset. Hemorrhage is commonly unilateral, but may be
bilateral.

Vocal impairment. Hoarseness may or may not be present. Laryngeal
endoscopy reveals extravasation into the vocal fold tissue. Typically,
mucosal wave is diminished on stroboscopy.

Aerodynamic characteristics: Variable across individuals.

Acoustic characteristics: Variable across individuals.

Age at onset. Typically occurs in adults, but may occur in children fol-
lowing trauma.

Course. Hemorrhage onset is characteristically abrupt following
trauma due to voice use, coughing, crying, intubation, or external la-
ryngeal injury. Resorption is usually gradual following a period of
voice rest (1 to 2 weeks). Incomplete resorption and/or recurrent bleed-
ing may require surgical management or cauterization of the bleeding
vessel(s).
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Complications. Hemoptysis (coughing up blood) and/or taste of
blood are possible. However, vocal fold scar and/or mass lesion are the
primary long-term complications of hemorrhage. Hematoma, which is
a distinct collection of blood with a raised surface, may also occur from
a vocal fold hemorrhage.

Predisposing factors. Phonotraumatic behaviors, laryngeal trauma,
the ingestion of anti-coagulants [e.g., medications (aspirin), herbal or
vitamin supplements (vitamin E)], and/or bleeding disorders such as
hemophilia may increase the likelihood of vocal fold hemorrhage.
During the premenstrual period, women may experience increased fra-
gility of the vocal fold vascular network.

Frequency. Unknown.

Sex ratio. Case studies indicate a higher number of females than males.

Familial pattern. Unknown.

Differential diagnosis. Hemorrhagic vocal fold lesion, vocal fold
varix/ectasia.

Classification criteria.

(a) Required for medical diagnosis: Visual identification of blood with-
in the vocal fold not contained within a blood vessel/varix/ectasia.

(b) Required to attribute a voice problem to the medical diagnosis:
Vocal fatigue or lower voice in the presence of hemorrhage, not attribut-
able to other causes.

Severity criteria.

(a) Medical:

Mild: Small, unilateral bleed.

Moderate: Intermediate (unilateral or bilateral) bleed.

Severe: Large bleed (either unilateral or bilateral).

(b) Vocal: See Introduction
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1320.Varix and Ectasia of the Vocal Fold

Essential features. In the healthy state, blood vessels are organized
parallel to the longitudinal axis of the vocal fold, and are less than 1 mm
in diameter. A change in either orientation or size of the vessels consti-
tutes a vascular abnormality that may be a varix or an ectasia. Varices
are considered to be enlarged or acutely tortuous blood vessels. Ectatic
vessels are dilated tubular structures involving greater mass, appearing
as a relatively minor pooling of blood clearly contained within a blood
vessel lining. Clinically, the terms varix and ectasia are frequently used
interchangeably.

Associated features. Varix and ectasia may occur in isolation or in as-
sociation with hemorrhage, mass lesion abnormalities of the mucosa,
or with neoplastic lesions.

Vocal impairment. In isolation, voice may be normal, or there may be
voice changes. Clinically, a common complaint is vocal fatigue. Strob-
oscopic findings may be minimal, apart from the observation of the
characteristic vessel changes.

Aerodynamic characteristics: Variable across individuals.

Acoustic characteristics: Variable across individuals.

Age at onset. Can occur at any age, although the condition is probably
more common in adulthood.

Course. The onset is presumed to be sudden, in conjunction with
phonotrauma. The lesions are often stable and usually do not resolve
spontaneously. Vessel changes may proceed to hemorrhage. Evidence
of repeated hemorrhage due to these blood vessel abnormalities is an
indication for surgical removal.

Complications. Vessel changes may lead to hemorrhage.

Predisposing factors. Assumed to be similar to hemorrhage: phono-
traumatic behaviors, laryngeal trauma, the ingestion of anti-coagulants
[e.g., medications (aspirin), herbal or vitamin supplements (vitamin E)],
and/or bleeding disorders such as hemophilia, may increase the likeli-
hood of vocal fold hemorrhage. During the premenstrual period, women
may experience increased fragility of the vocal fold vascular network.
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Frequency. Unknown.

Sex ratio. Case studies indicate a higher number of females than
males.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold hemorrhage.

Classification criteria.

(a) Required for medical diagnosis: Presence of visible blood vessels
not parallel to the longitudinal axis of the free margin of the vocal fold, or
greater than 1 mm in diameter.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness or vocal fatigue not attributable to other causes.

Severity criteria.

(a) Medical:

Mild: Minimal appearance of vessel change.

Moderate: Moderate appearance of vessel change, and possibly minor
associated mass lesions or minor hemorrhage.

Severe: Significant appearance of vessel change, and possibly associ-
ated mass lesions or hemorrhage.

(b) Vocal: See Introduction

1400. Congenital and Maturational Changes

1410. Congenital Webs (Synechia)

Essential features. Congenital webs and synechias are tissue bridges
between the true vocal folds present since birth. Most occur between

78 � 1000. STRUCTURAL PATHOLOGIES



the anterior margin of the true vocal folds, but they may also occur in
supraglottic, subglottic, or interarytenoid areas.

Associated features. Dysphonia and respiratory compromise.

Vocal impairment. Voice may be affected depending on the size and
location of the web. Increased pitch can result from shortening of the
vibratory portion of the membranous vocal folds. Speech intelligibility
may be compromised in the case of supraglottic web.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable. Fundamental frequency may be
elevated if the web reduces the length of the vibratory portion of the
vocal folds.

Age at onset. Congenital webs are caused by incomplete recanali-
zation of the laryngotracheal tube during the tenth week of gestation.

Course. Small anterior true vocal fold webs or supraglottic webs may
not be identified until or unless vocal impairment becomes evident.
Larger webs may restrict respiration and are typically identified at birth
or soon after.

Complications. Congenital webs may be life-threatening, requiring
emergency intervention to establish an airway shortly after birth.
Varying degrees of dyspnea and stridor may be present depending on
the location and extent of the web.

Predisposing factors. There are no known predisposing factors for
congenital glottic webs.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Bilateral congenital vocal fold paralysis, iatro-
genic web.
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Classification criteria.

(a) Required for medical diagnosis: The presence of a band of tissue be-
tween bilateral laryngeal or supralaryngeal structures or in the subglottic
airway, present since birth.

(b) Required to attribute a voice problem to the medical diagnosis:
High-pitched or strained cry, weak cry in infancy. If condition persists
undiagnosed, the child may exhibit a high-pitched, weak voice not attrib-
utable to other causes.

Severity criteria.

(a) Medical: The severity of congenital webs affecting the true vocal
folds is typically determined by the percentage of the vocal folds affected
by the web (0–100%). Webs are typically rated by the percentage of glot-
tal obliteration (e.g., 35%).

(b) Vocal: See Introduction

1420. Cri du Chat Syndrome

Essential features. The essential feature of Cri du Chat syndrome is
actually the name by which it is known: “cry of the cat.” The cry is
weak, high-pitched, and described as plaintive, similar to the mewing
of a cat, and is present from birth. The syndrome is genetic, most often
a result of the deletion of the short arm of chromosome 5p. The larynx
may appear normal or present abnormalities, including floppy epiglot-
tis, small size or asymmetric vocal folds. It is unclear whether the un-
usual cry can be attributed to these minor laryngeal differences or
whether abnormality of the neural pathways controlling phonation is
responsible (e.g., specific abnormality in a band of chromosome 5).

Associated features. May include respiratory stridor, severe mental
and physical retardation, microcephaly, microretrognathia, epicanthic
folds, strabismus, low-set ears, hypertelorism, antimongoloid pal-
pebral fissures, abnormal palmar dermatoglyphics, hypotonia, cardio-
vascular defects, speech–language deficits, and failure to thrive.
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Vocal impairment. Characteristic “meow”-type cry in infants.

Aerodynamic characteristics: Not applicable.

Acoustic characteristics: Not applicable.

Age at onset. This is a congenital abnormality and is evident at birth.

Course. The majority of affected individuals die before 1 year of age,
although contemporary interventions may reduce mortality. Physical
and mental retardation severely limit all aspects of development.
Height and weight remain below normal throughout life. Head circum-
ference remains below the fiftieth percentile. The characteristic cry has
been reported to remain unchanged in some while in others it may only
last a few months. However, although its characteristics may undergo
some change, the cry is reported to remain abnormal.

Complications. In the neonate, complications include severe as-
phyxia, cyanotic episodes, and inspiratory stridor (feeding difficulties
associated with poor sucking and vomiting). Many complications that
arise are related to the severity of the abnormality and its many associ-
ated features, not to the sound of the cry or the laryngeal abnormalities.

Predisposing factors. No predisposing factors have been identified.

Frequency. In the overall population, incidence is 1/25,000 to
1/50,000 live births. In individuals with mental retardation, incidence
is 1.5/1000.

Sex ratio. There appears to be a preponderance of females in the cases
that have been reported. Male-to-female ratio is given as 0.72.

Familial pattern. None.

Differential diagnosis. Patau Syndrome, Wolf-Hirschhorn Syndrome.

Classification criteria.

(a) Required for medical diagnosis: Characteristic cry that sounds like
the weak mewing of a cat, associated dysmorphic features (e.g., micro-
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cephaly, microretrognathia, strabismus, low set ears, hypertelorism, anti-
mongoloid palpebral fissures, epicanthic folds), confirmation of
syndrome through chromosomal analysis showing deletion of short arm
of chromosome 5.

(b) Required to attribute a voice problem to the medical diagnosis:
Characteristic cry sound in association with other criteria for medical di-
agnosis.

Severity criteria. Not applicable.

1430. Laryngomalacia

Essential features. An omega-shaped epiglottis that prolapses over
the larynx during inspiration, possibly accompanied by shortened
aryepiglottic folds and enlarged arytenoids. Condition may reflect de-
layed maturation of neuromuscular control or cartilaginous structures.

Associated features. Stridor and respiratory difficulties that may
worsen with feeding, supine position, and agitation. Stridor may be re-
lieved by prone positioning and neck extension. Reflux may be present.

Vocal impairment. Not applicable. Cry is typically normal. Sound is
produced on inspiration.

Aerodynamic characteristics: Not applicable.

Acoustic characteristics: Not applicable.

Age at onset. Laryngomalacia is present at birth or within the first few
weeks of life.

Course. From birth, the supraglottic neuromuscular tone and epiglot-
tis will continue to develop. In most cases, the stridorous condition will
spontaneously resolve with normal maturation, usually by the third
year. In severe cases, surgical intervention may be indicated (e.g., tra-
cheotomy or supraglottic surgery).

Complications. Symptoms are worse when the condition is associated
with tracheomalacia. In severe cases, surgical intervention for airway
compromise may be indicated. Reflux may aggravate the condition.
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Predisposing factors. Unknown.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Rule out other causes of stridor (e.g., web,
laryngeal lesion, bilateral vocal fold paralysis, tracheal compression,
etc.).

Classification criteria.

(a) Required for medical diagnosis: Inspiratory stridor present from
birth in the presence of normal-appearing vocal folds; epiglottis appears
to be soft and underdeveloped.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical:

Mild: Noisy breathing without desaturation during feeding.

Moderate: Positional respiratory difficulty during feeding.

Severe: Desaturation when supine during rest or sleep.

(b) Vocal: Same as medical.

1440. Puberphonia (Mutational Dysphonia)

Essential features. The persistent use of a high-pitched voice in a
post-pubescent individual, usually male, without known organic
cause. The high voice may be produced at the top of the chest regis-
ter or in falsetto; this high voice is sometimes called a mutational
falsetto.

1000. STRUCTURAL PATHOLOGIES � 83



Associated features. Mild dysphonia and increased effort associated
with phonation may be observed. Vocal instability is often marked with
extensive frequency swings.

Vocal impairment. In North American males with puberphonia, the
fundamental frequency of the voice is high, often above 200 Hz,
sometimes characterized by observable downward pitch breaks. The
downward pitch break often reveals the natural lower pitch level,
which may be closer to 110–125 Hz. The specific values may differ
across cultures and races. Usually considered a condition unique to
males, some reports have indicated the presence of puberphonia in fe-
males as well, described as a “little girl” voice and sometimes re-
ferred to as a juvenile resonance disorder. Because the higher pitch is
not as unusual sounding in a female as it is in a male, it is often over-
looked.

Aerodynamic characteristics: Possibly elevated average airflow, if
breathy voice accompanies higher pitch.

Acoustic characteristics: Elevated fundamental frequency com-
pared to age and gender norms.

Age at onset. Occurs in young men or women during or after pubertal
changes.

Course. The high-pitched, pre-pubescent voice, possibly accompa-
nied by downward pitch breaks (especially in males), persists after pu-
berty. Voice therapy is the treatment of choice. If untreated, voice
changes may persist into adulthood.

Complications. Negative social reactions commonly occur, affect-
ing overall social and vocational goals. Secondary gains may also be
possible.

Predisposing factors. Speculations include resistance to adult role or
a special case of maladaptive learning isolated to voice.

Frequency. While actual prevalence data are not available, puber-
phonia is a relatively rare condition.
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Sex ratio. Puberphonia is typically considered a voice disorder of the
young adult male. Some clinicians recognize a form of puberphonia
(juvenile resonance disorder) in post-pubescent females.

Familial pattern. Unknown.

Differential diagnosis. An organic etiology (e.g., sulcus vocalis, vocal
fold paralysis, endocrine dysfunction) must be ruled out.

Classification criteria.

(a) Required for medical diagnosis: Persistent use of a high-pitched
voice in males (or possibly females), typically after having completed pu-
bescent changes, and after other etiologies have been ruled out.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

1450. Presbyphonia

Although the vocal changes associated with normal aging described be-
low represent classic characteristics of disordered voice (e.g., pitch, loud-
ness, and endurance changes), some speakers will not consider these
changes to be “disordered,” but rather, normal consequences of the aging
process. Conversely, other individuals will perceive a marked decrease in
communicative effectiveness due to voice deterioration associated with
aging, termed presbyphonia. Individual differences in physical health,
communicative environment(s) and demands, and personal resilience
may all influence the degree to which normal and abnormal changes in
voice affect one’s quality of life.
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Essential features. This is considered a diagnosis of exclusion and is
used to describe the changes in voice production associated with ad-
vanced age. Vocal folds may appear thin or bowed in some cases.

Associated features. Changes in voice quality, loudness, and endur-
ance are common. Aspiration, particularly of liquids, may be reported.
Hearing loss may contribute to the voice disorder.

Vocal impairment: Persons with presbyphonia complain of a muffled
or “thin” voice quality and inadequate volume. Increased breathiness
may be perceived. Also, some older individuals complain of a creaky
and unstable voice quality.

Aerodynamic characteristics: Possible increase in minimum and
average phonatory airflows.

Acoustic characteristics: Variable. Perturbation may be increased
and signal-to-noise ratio may be decreased. Reports suggest that
fundamental frequency decreases in females and increases in males.

Age at onset. While changes of aging are gradual, data on the aging
voice seem to indicate the beginning of these changes after age 65 years.

Course. Literature on the aging voice is divided into the young–old
(60–75) and the old–old (76 +); more severe voice changes are found in
the old–old population. However, estimates of biologic/physiologic
age as correlated with health status may be more predictive of vocal
aging than chronological age alone.

Complications. Possible decrease in social or occupational function-
ing; aspiration, especially of liquids.

Predisposing factors. The underlying factors may include some
combination of the following: reduced pliability in the respiratory
system, alterations in vocal fold mass/structure and vibratory re-
sponse (e.g., reduction in muscle bulk, alterations in connective tis-
sue, and alterations in superficial lamina propria, especially in
females [possibly secondary to hormonal changes]), cartilage ossifi-
cation, and reduced joint mobility. Changes in glands and blood sup-
ply, as well as neuromuscular control, may also be contributory.
Higher pitch noted in older males may be due to muscular atrophy.
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Other diseases typical of aging may also contribute to voice change in
this population. Complicating respiratory problems such as emphy-
sema, bronchitis, asthma, and other respiratory diseases may have a
severe impact on phonatory adequacy.

Frequency. Unknown.

Sex ratio. Over age 65, there are more surviving females than males.
Information is not available about the frequency of age-related voice
changes across the sexes.

Familial pattern. Unknown.

Differential diagnosis. Neurological or pulmonary disorders, or or-
ganic vocal fold pathology not attributable to the aging process.

Classification criteria.

(a) Required for medical diagnosis: Dysphonia (hoarse or weak voice),
advanced age, signs of mucosal or muscle atrophy, e.g., bowing or thin-
ness (especially in males); competing diagnoses ruled out.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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2000. INFLAMMATORY CONDITIONS OF THE LARYNX

2100. Cricoarytenoid and Cricothyroid Arthritis

Essential features. Reduction of motion in cricoarytenoid or
cricothyroid joint, due to inflammation. Palpation of the arytenoid car-
tilage reveals decreased or no mobility of the cricoarytenoid joint.
(Range of motion cannot be determined manually for the cricothyroid
joint.) In more severe cases, the arytenoid cartilage or cartilages may
become ankylosed.

Associated features. Deep pain localized to the larynx. Arthritis is
usually not restricted to the cricoarytenoid or cricothyroid joints, but
can involve other synovial joints throughout the body as well. When
fixed at midline, dyspnea and stridor may result. Lateral fixation
causes weak, breathy phonation, and possible aspiration. The
arytenoid cartilage mucosa may be edematous and erythematous.

Vocal impairment. Voice may be weak, breathy. Dyspnea and stridor
may occur, depending on location and severity of arthritis. If the
cricothyroid joint is involved, pitch range may be reduced.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Usually occurs in older adults, but may occur at any age.

Course. Onset of dysphonia associated with arthritis is thought to be
gradual and progressive, consistent with primary symptoms of arthri-
tis. Resulting hoarseness may be chronic or intermittent, if time-locked
to arthritis flares.

Complications. Possible compromised airway, aspiration.

Predisposing factors. Presence of rheumatoid arthritis in other
synovial joints, gout, mumps, tuberculosis, syphilis, gonorrhea,
Tietze’s syndrome, and systemic lupus erythematosus. Trauma may
also result in osteoarthritis.
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Frequency. Total number is unknown, however, the larynx is involved
in 25% of all patients with rheumatoid arthritis; laryngeal involvement
in osteoarthritis is rare.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold paralysis, paresis, and dislocation
must be ruled out by appropriate physical exam (e.g., electromyo-
graphy for paralysis/paresis; intraoperative arytenoid palpation during
microlaryngoscopy, or magnetic resonance imaging to rule out dislo-
cation).

Classification criteria.

(a) Required for medical diagnosis: Reduced range of motion of the
joint and associated inflammation; competing diagnoses ruled out.

(b) Required to attribute a voice problem to the medical diagnosis:
Medical diagnosis of laryngeal arthritis; local pain on vocalization or
swallowing; weak voice, vocal fatigue, not wholly accounted for by other
causes.

Severity criteria.

(a) Medical:

Cricoarytenoid arthritis:

Mild: Unilateral reduction in joint range of motion.

Moderate: Unilateral fixation.

Severe: Bilateral reduction in joint range of motion or fixation.

Cricothyroid arthritis: No recognized criteria.

(b) Vocal: See Introduction
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2200. Acute Laryngitis

Essential features. Acute laryngitis is a non-specific diagnosis that
may be due to a number of etiologic factors, including infectious (bac-
terial, viral, or fungal) and traumatic (phonotrauma/environmental/re-
flux) causes. Essential laryngeal findings are evidence of
inflammatory response (erythema and edema) and acute onset.

Associated features. Hoarseness is common. Throat pain and cough
are frequent. Otalgia may occur. Infection may also involve the sinus,
ear, and bronchi, as well as the larynx.

Vocal impairment. Changes in voice quality may include pitch alter-
ations (lower pitch if edema is present, higher pitch if stiffness is pre-
dominant), hoarseness, breathiness, and in extreme cases, aphonia.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. May occur at any age.

Course. Causes may include the infectious (bacterial, viral, fungal),
environmental irritants including airborne agents or acute laryngo-
pharyngeal reflux, and/or phonotraumatic behavior. Voice symptoms
frequently accompany onset of other symptoms and may resolve either
spontaneously or in response to medical and behavioral treatment.

Complications. Persistent dysphonia (Muscle Tension/Adaptive
Dysphonia Secondary (8020).

Predisposing factors. Exposure to airborne infectious microbes
and/or compromised immune system. Phonotraumatic behaviors are
implicated in some cases.

Frequency. Unknown, but common.

Sex ratio. Unknown.
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Familial pattern. None.

Differential diagnosis. Bacterial, viral, or fungal laryngitis; acute or
chronic systemic disease (e.g., tuberculosis, AIDS, etc.); or trauma
(phonotrauma or chemical, environmental, and/or reflux).

Classification Criteria.

(a) Required for medical diagnosis: Evidence of laryngeal inflamma-
tion with acute onset; specific cause of acute laryngitis must be estab-
lished.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, weak voice, vocal fatigue, possibly aphonic breaks and pitch
breaks not wholly attributable to other causes.

Severity Criteria:

(a) Medical: See Introduction

(b) Vocal: See Introduction

2300. Laryngopharyngeal Reflux (LPR), Extraesophageal Reflux

Essential features. Mucosal inflammation/irritation due to reflux of
gastric contents from the upper esophagus to the pharynx and larynx.

Associated features. Dysphonia, dysphagia, odynophagia, odyno-
phonia, cough, globus, and thickened mucosal secretions. A majority
of patients do not report heartburn or gastroesophageal reflux disease.

Vocal impairment. Vocal impairment may range from none to severe
depending on severity and chronicity.

Aerodynamic characteristics: Variable.

Acoustics characteristics: Variable.

Age at onset. May occur at any age.
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Course. Highly variable; may fluctuate or be progressive.

Complications. Vocal fold granuloma, lung abscess, pulmonary fibro-
sis, recurrent respiratory disease, aspiration, laryngospasm, apnea,
compromised dental or gingival status, halitosis, subglottic stenosis.

Predisposing factors. Gastroesophageal reflux disease, diabetes, obe-
sity, consumption of specific dietary triggers including spicy or acidic
foods, dairy products, alcohol, caffeine, peppermints, and many oth-
ers; tight clothing, exercise, or supine position after eating.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Gastroesophageal reflux disease, other causes
of dysphonia, other inflammatory conditions, infectious processes.

Classification criteria.

(a) Required for medical diagnosis: Positive findings on cephalad probe
during 24 hour pH monitoring. In addition, positive response to empiric
treatment is commonly used as a diagnostic tool.

(b) Required to attribute a voice problem to the medical diagnosis:
Globus, dysphonia, vocal fatigue, or vocal fold lesions not wholly ex-
plained by other causes.

Severity criteria.

(a) Medical: One proposed method of stratifying the severity of LPR and
possibly determining the presence of the disease is a laryngeal examina-
tion scoring system proposed by Belafsky, Postma, and Koufman (2001)
called the Reflux Finding Score (RFS). The RFS grades abnormalities and
their severity at the following sites: subglottic edema, ventricular oblitera-
tion, erythema/hyperemia, vocal fold edema, diffuse laryngeal edema,
posterior commissure hypertrophy, granuloma/granulation, and thick
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endolaryngeal mucus. The authors suggest that an RFS score of greater
than 7.0 indicates the presence of laryngopharyngeal reflux and a positive
response to treatment with 95 % certainty. In 2002, the same authors pro-
posed the use of a clinical Reflux Symptom Index (RSI), which is a nine-
item, self-administered outcome instrument designed to assess the fre-
quency and severity of common symptoms of LPR. Patients rate each item
from 0 (No Problem) to 5 (Severe Problem) for symptoms perceived in the
last month. The sum of all nine values yields the RSI score; the authors
suggest that RSI scores above 13 are considered abnormal.

REFLUX SYMPTOM INDEX (RSI)

Within the last month, how did the following problems affect you?
(0 = No Problem; 5 = Severe Problem)

1. Hoarseness or a problem with your voice 1 2 3 4 5

2. Clearing your throat 1 2 3 4 5

3. Excess throat mucus or postnasal drip 1 2 3 4 5

4. Difficulty swallowing food, liquids, or pills 1 2 3 4 5

5. Coughing after you ate or lying down 1 2 3 4 5

6. Breathing difficulties or choking episodes 1 2 3 4 5

7. Troublesome or annoying cough 1 2 3 4 5

8. Sensations of something sticking in your throat or a lump
in your throat

1 2 3 4 5

9. Heartburn, chest pain, indigestion, or stomach acid
coming up

1 2 3 4 5

Belafsky, P. C., Postma, G. N., & Kaufman, T. A. (2002). Validity and reliability of the
reflux symptom index (RSI). J Voice 16(2): 274–7. Reprinted from Journal of Voice
with permission from The Voice Foundation.

(b) Vocal: See Introduction.

2400. Chemical Sensitivity/Irritable Larynx Syndrome

Essential features. Mucosal and/or sensory afferent abnormality of
the larynx following chemical exposure. Irritable Larynx Syndrome
(ILS) has been defined by the specific constellation of episodic laryn-
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gospasm or dysphonia (globus or chronic cough may or may not be
present); tenderness of perilaryngeal muscles, specific chemical
stimulus which triggers symptoms, and typically, laryngopharyngeal
reflux.

Associated features. Muscle Tension Dysphonia Primary & Muscle
Tension/Adaptive Dysphonia Secondary (8010 & 8020), globus sensa-
tion, dysphagia, frequent throat clearing, cough, paradoxical vocal
fold movement.

Vocal impairment. The degree of vocal impairment can vary greatly
and may occur intermittently in response to specific stimuli.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Variable; more commonly seen in adults.

Course. Characterized by acute onset with persistence of symptoms
across months or years, possibly with resolution or plateau. The condi-
tion may be resistant to conservative treatment (e.g., voice therapy
alone, or avoidance of chemical triggers alone).

Complications. Structural laryngeal complications related to pro-
longed or severe exposure to chemicals (e.g., laryngeal stenosis, vocal
fold granuloma).

Predisposing factors. Exposure to environmental toxins, laryngo-
pharyngeal reflux disease, viral illness.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Psychogenic voice disorder, laryngopharyn-
geal reflux disease, Muscle Tension Dysphonia Primary & Muscle
Tension/Adaptive Dysphonia Secondary (8010 & 8020), paradoxical
vocal fold movement disorder.
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Classification criteria.

(a) Required for medical diagnosis: History of environmental chemical
exposure with appropriate physical examination findings.
(b) Required to attribute a voice problem to the medical diagnosis:
Episodic hoarseness, weak voice, or vocal fatigue linked to specific envi-
ronmental chemical exposures, with appropriate physical findings, possi-
bly in conjunction with unusual resistance to conservative treatment (e.g.,
avoidance of chemical triggers alone or voice work alone).

Severity criteria:

(a) Medical: See Introduction

(b) Vocal: See Introduction
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3000. TRAUMA OR INJURY OF THE LARYNX

A large number of factors can produce trauma to the larynx. Classically,
the types of trauma are subdivided into (a) mechanical, (b) chemical, and
(c) thermal causes. Many traumatic events produce a range of sequelae
that are indicated under classifications elsewhere in this manual. Exam-
ples include phonogenic mechanical trauma, which may produce edema,
inflammation, and granuloma formation. In addition, thermal trauma may
produce inflammation initially, and scarring in the long term.

3100. Internal Laryngeal Trauma

3110. Laryngeal Mucosa Trauma (Chemical and Thermal)

Essential features. Acute or chronic mucosal changes due to chemical
or thermal exposure. Findings are non-specific and are interpreted
within the context of the complete history and physical examination.

Associated features. Acute associated features include dysphonia,
odynophonia, odynophagia, dysphagia, cough, and hypersensitivity to
either ingested substances or environmental triggers, including respi-
ratory distress due to mucosal injury.

Vocal impairment. The degree of vocal impairment will depend on
the degree of injury to the mucosa.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. May occur at any age.

Course. Initially, inflammatory mucosal changes are seen (erythema,
edema, possible hypersensitivity). In some cases, scar formation may
be a long-term sequelae.

Complications. Vocal fold scar, laryngeal stenosis, esophageal ste-
nosis, esophageal perforation, bronchial/pulmonary disease, Muscle
Tension Dysphonia Primary & Muscle Tension/Adaptive Dysphonia
Secondary (8010 & 8020), phonotraumatic lesions, death. In extreme
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cases of chemical hypersensitivity, physical/social isolation may be
required.

Predisposing factors. Inhalation of thermally extreme gases, inhalation
of toxins (smoke, chemical fumes), and ingestion of toxic materials (ei-
ther extremely acidic or basic, e.g., bleach, detergents). Accidental in-
gestion of toxic materials occurs most commonly in young children;
deliberate ingestion has occurred in individuals attempting suicide.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Other inflammatory conditions of the larynx
(Wegener’s disease, Laryngopharyngeal Reflux, infectious laryngitis,
Irritable Larynx Syndrome).

Classification criteria.

(a) Required for medical diagnosis:

Acute. Laryngeal mucosal inflammatory process in combination with
appropriate history.

Chronic. Vocal fold scar and/or hypersensitivity with the appropriate
history.

(b) Required to attribute a voice problem to the medical diagnosis:
Pitch changes, hoarseness, vocal fatigue, or odynophonia with onset coin-
ciding with appropriate history.

Severity criteria.

(a) Medical: Severity criteria for mucosal injury can be broken down into
acute and chronic categories.

Acute

(a) Limited mucosal inflammation
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(b) Stridor without airway embarrassment

(c) Airway compromise

Chronic

(a) Limited mucosal scar

(b) Diffuse mucosal scar

(c) Laryngeal and/or esophageal stenosis

(b) Vocal: See Introduction

3120. Intubation/Extubation Injuries

Essential features. Injury to the larynx due to intubation (short- or
long-term) or extubation.

Associated  features. Visible  manifestations  of endotracheal tube
intubation or extubation trauma are variable, but may include: mucosal
ulceration in the posterior commissure of the larynx; granulation tissue
formation, usually on the medial surfaces of the vocal processes, or in
the posterior commissure; scar formation, including vocal fold web,
laryngostenosis, subglottic stenosis, and tracheostenosis; sore throat
with or without edema in glottic, supraglottic, subglottic, and
retroarytenoid regions; nerve injury.

Vocal impairment. Degree of vocal impairment can vary consider-
ably, ranging from minimal to significant, depending on the nature and
degree of the injury.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Injuries are not specific to age; onset is iatrogenic and
can occur at any age in association with an intubation event. Occult in-
juries may occur from intubation associated with premature birth.

Course. Injuries to the larynx, supra- and/or subglottic regions can
occur during placement of the endotracheal tube, during the period of
intubation, or during extubation. The initial symptoms are variable,
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ranging from mild hoarseness or sore throat to severe post-intubation
dysphonia that results in chronic dysphonia. Recovery may be spon-
taneous following removal of endotracheal tube, allowing for tissue
healing. In more severe forms, intubation trauma may result in the
need for secondary laryngeal surgery to modify post-intubation
sequelae (e.g., excision of granulation tissue or resection of web).
Occasionally medical treatments such as steroid or antibiotic thera-
pies may assist in resolving laryngeal edema.

Complications. Depending upon the site and extent of intubation
trauma, more severe complications can include tissue rupture (e.g.,
pyriform sinus, esophagus, other mucosal tears) or mechanical dislo-
cation of cartilages at the cricoarytenoid or cricothyroid joints (see
3010). Ankylosis of laryngeal joints, paralysis, or subglottic stenosis
are possible sequelae of intubation injury.

Predisposing factors. Most predisposing factors are related to nar-
row space relationships in the airway, due to small glottis, short or
thick neck size, or cervical arthritis that limits neck extension and
mobility. Intubation injuries are more common following emergent
procedures when the need for airway management overrides the risk
of possible intubation trauma. Likelihood of laryngeal injury in-
creases with duration of intubation, increased size of endotracheal
tube, increased cuff pressure, and excessive movement of the tube,
especially during mechanical ventilation. Finally, presence of local
infection increases the potential for post-intubation chondritis or
stenosis.

Frequency. Unknown.

Sex Ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Iatrogenic scar, reflux-induced changes to the
larynx, and arytenoid dislocation due to other causes.

Classification criteria. Laryngeal injury associated with short- or long-
term endotracheal intubation.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

3130. Arytenoid Dislocation

Essential features. Arytenoid malposition often associated with re-
duced range of motion, not due to neurogenic or inflammatory causes.
Disparity in height between the vocal processes and impaired mobility
of the vocal fold on the side where the cricoarytenoid joint is affected.

Associated features. In posterior dislocations, the vocal process and
fold are usually higher on the dislocated side. In anterior dislocations,
they are generally lower on the dislocated side. The vocal fold on the
injured side may be immobilized or may move abnormally. Dysphonia
and pain are typical associated features.

Vocal impairment. Similar to impairments seen for paralysis or pare-
sis of the affected tissue. Typical effects include dysphonia, reduced
pitch and dynamic ranges, rapid vocal fatigue, possibly breathiness.
Post-operative or post-traumatic hoarseness that is unusually severe or
does not diminish on schedule as healing of the tissues and reduction of
edema occurs. Limitations in control of airflow, protection of the air-
way, phonatory power and other laryngeal functions will be noted.

Aerodynamic characteristics: Airflow is likely to be increased.

Acoustic characteristics: Variable. Fundamental frequency and in-
tensity ranges and control are likely to be affected. Poorer closure
results in reduced intensity. Inability to control vocal fold tension
results in reduced frequency and frequency range.

Age at onset. Dislocation may occur following trauma to the larynx, at
any age.

Course. Acute onset of dysphonia typically occurs within two or three
days following trauma to the neck, including external trauma (e.g., mo-
tor vehicle accident), extubation, anesthesia, and surgery.
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Complications. Often not accurately diagnosed and mistaken for vo-
cal fold paralysis. Restoration of vocal fold function is most effectively
achieved if attempted soon after the injury by surgical reduction. Occa-
sionally, the dislocation will result in respiratory obstruction.

Predisposing factors. Mechanical trauma to the larynx. Anatomic
factors that result in difficult endotracheal intubation predispose to
arytenoid dislocation. The risk of dislocation increases in persons with
small larynges who undergo intubation, and with the use of an endo-
tracheal tube that is disproportionately large relative to the size of the
larynx.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. None.

Differential diagnosis. Vocal fold paralysis, joint fixation.

Classification criteria.

(a) Required for medical diagnosis: Reduced vocal fold mobility/
arytenoids mal-position not due to neuromuscular factors, or inflamma-
tion. Laryngeal electromyography and arytenoid palpation are most help-
ful for diagnosis. CT scan or magnetic resonance imaging may also be
useful to confirm diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Weak, hoarse voice not wholly accounted for by other conditions.

Severity criteria.

(a) Medical: For anterior and posterior dislocations, severity is deter-
mined by degree of arytenoid mobility.

(b) Vocal: See Introduction
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3200. External Laryngeal Trauma

Essential features. Injury or dysfunction of the larynx following
trauma to the external laryngeal framework.

Associated features. Depends on position, nature, and severity of
trauma. Variable voice and/or airway changes may be present.

Vocal impairment. Variable, depending on position, nature, and se-
verity of trauma.

Aerodynamic characteristics: Variable across individuals.

Acoustic characteristics: Variable across individuals.

Age at onset. Any age.

Course. Sudden onset following trauma. Resolution can occur sponta-
neously or with medical or behavioral intervention, or deficits can be
persistent.

Complications. Laryngotracheal stenosis, fractures, dislocation, and
other airway complications may result.

Predisposing factors. Trauma to the larynx. Examples include seat-
belt, strangulation, and blunt or open trauma.

Frequency. Unknown.

Sex Ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Internal laryngeal trauma; neuromuscular def-
icits that may mimic trauma or co-exist with it.

Classification criteria.

(a) Required for medical diagnosis: Anatomic changes to laryngeal
framework subsequent to external trauma.
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(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with anatomic findings of physical examination,
with appropriate medical history, not wholly attributable to other causes.

Severity criteria.

(a) Medical:

Mild: Soft tissue injury without framework disruption.

Moderate: Laryngeal framework disruption with or without soft tissue
injury not requiring surgical intervention.

Severe: Laryngeal framework disruption requiring surgical interven-
tion for significant voice problems and/or airway preservation.

(b) Vocal: See Introduction
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4000. SYSTEMIC CONDITIONS AFFECTING VOICE

4100. Endocrine

4110. Hypothyroidism

Essential features. Deficiency in thyroid hormone levels. Prolonged
levels of hypothyroidism may result in vocal fold edema.

Associated features. Removal or loss of functioning thyroid tissue re-
sults in myxedema. Myxedema is characterized by edema within the
subcutaneous tissue (potentially in the larynx or elsewhere), dryness
and loss of hair, subnormal body temperature, and hoarseness and
muscle weakness. Infantile myxedema begins during infancy as a re-
sult of some acquired injury or disease of the thyroid gland. Congenital
atrophy or absence of the thyroid gland results in cretinism, which is
dwarfism with intellectual impairment.

Vocal impairment. Hypothyroidism affects the fluid content of the
lamina propria causing increased bulk and mass of the vocal folds.
These changes cause hoarseness of voice, vocal fatigue, muffled qual-
ity, loss of range, and the sensation of a mass in the throat. Findings for
voice have not been reported in the literature.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency may be low.

Age at onset. May occur at any age when thyroid hormone level is ab-
sent or depleted. Hypothyroidism is common in the aging female.

Course. The time of onset and amount of thyroid hormone available
affect the severity of symptoms and course of the disorder. In adults,
symptoms may take years to develop. Early treatment to supplement
thyroid hormones pharmacologically ameliorates symptoms in gen-
eral, although vocal symptoms may persist without a known connec-
tion to hormone levels. Adult onset does not affect an individual’s
growth and development to the same extent as congenital or infantile
hypothyroidism. Hashimoto’s thyroiditis is an inflammatory disease
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of the thyroid gland, characterized by hyperthyroidism in the early
stages, and hypothyroidism in late stages.

Complications. Fatigue and elevated levels of thyroid-stimulating
hormones may occur even with low–normal thyroid function. Mild
hypothyroidism, as well as myxedema (resulting from severe
hypothyroidism), may cause vocal symptoms. Thyroid hormone levels
may be difficult to adjust with medication and take time to stabilize. In
severe forms, ataxic dysarthria may be noted.

Predisposing factors. Low levels of iodine in the diet.

Frequency. The addition of iodine to salt and improved identification
of hypothyroidism in infancy has resulted in a marked decrease in cre-
tinism. Hypothyroidism as a cause of laryngeal changes and voice
problems may be under-recognized.

Sex ratio. Unknown.

Familial pattern. Historically, common in Midwest regions due to di-
etary iodine deficiency.

Differential diagnosis. Laryngeal edema or tissue changes due to
other causes (e.g., phonotrauma).

Classification criteria.

(a) Required for medical diagnosis: Laryngeal edema or tissue changes not
attributable to other causes in the presence of diagnosed hypothyroidism.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarse, weak voice not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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4120. Hyperthyroidism

Essential features. Elevated levels of thyroid hormone.

Associated features. Prominent eyeballs (exopthalmus), goiter,
dysphonia, tremor, tachycardia, unexplained weight loss, and irritabil-
ity may occur in association with this disease (Basedow’s, Flajani’s,
Graves’, Marsh’s, Parry’s, or Parson’s disease).

Vocal impairment. Breathy or tremulous voice quality and reduced
loudness may be present.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Adult.

Course. Thyrotoxicosis may develop slowly as the thyroxin levels
build. Accurate diagnosis may be delayed if problems are attributed to
other causes. Hashimoto’s thyroiditis is an inflammatory disease of the
thyroid gland, characterized by hyperthyroidism in the early stages,
and hypothyroidism in late stages.

Complications. Pharmacological treatment may reduce symptoms,
but thyroid hormone levels may be difficult to adjust to appropriate lev-
els and take time to stabilize.

Predisposing factors. Unknown.

Frequency. Unknown.

Sex ratio. More frequent in women.

Familial pattern. Unknown.

Differential diagnosis. Vocal fold atrophy, paresis, paralysis, and
vocal tremor.
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Classification criteria.

(a) Required for medical diagnosis: Voice abnormality associated with
elevated thyroid hormone level, not attributable to other causes.

(b) Required to attribute a voice problem to the medical diagnosis:
Weak, breathy, or tremulous voice not attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4130. Sexual Hormone Imbalances

Essential features. Imbalances in sex hormone levels, associated with
menstruation (laryngopathia premenstrualis), pregnancy (laryngo-
pathia gravidarum), menopause (hypoestrogenic voice changes), or
androgen use (e.g., birth control pills).

Associated features. In addition to voice changes, hirsutism (hairi-
ness), gynecomastia (enlarged breasts), and other secondary sex
changes may occur or fail to occur.

Vocal impairment. Vocal symptoms related to endocrine changes are
idiosyncratic. Generally, premenstrual changes include loss of highest
range of fundamental frequency, increased vocal fatigue, mild hoarse-
ness, and other slight quality deviations. Androgens, especially testos-
terone found in oral contraceptives and medications for endometriosis,
may significantly reduce pitch and may affect voice quality.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Changes occur in women’s voices most frequently dur-
ing the premenstrual cycle, during pregnancy, and in association with
menopause and pharmacological (hormonal) treatments.
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Course. Dependent on hormone(s) involved, their levels, and duration
of hormonal treatments.

Complications. Deleterious changes in voice quality and pitch may be
irreversible due to androgenic hormonal treatments.

Predisposing factors. In addition to the sex glands, other glands
such as the thyroid, parathyroid, adrenal, pineal, and pituitary may
cause endocrine disturbances that alter the voice. Medications such
as ovulation inhibitors, oral contraceptives, estrogen replacements,
and androgens are also implicated. Hyperbolic steroids masculinize
the voice, thymic abnormalities result in feminization of the voice,
and pancreatic dysfunction may result in dry voice (xerophonia).
Sensitivity to hormonal fluctuations is inconsistent across individu-
als. Subtle changes may be more apparent in the professional voice
user population.

Frequency. Unknown, but reported more often by singers.

Sex ratio. Appears to occur more in women, presumably due to fluctu-
ations in sex hormone levels.

Familial pattern. Unknown.

Differential diagnosis. Voice changes unattributable to other causes.

Classification criteria.

(a) Required for medical diagnosis: Hormone level abnormality based
on tests of thyroid function, dedydroepiandrosterone (DHEAS), andro-
stenedione, cortisol, testosterone (total and free), estrogen, prolactin,
17-hydroxyprogesterone, or relevant agents, as determined by an endocri-
nologist, excluding other causes.

(b) Required to attribute a voice problem to the medical diagnosis:
Changes in vocal pitch, quality, or endurance consistent with hormonal
profile, not wholly attributable to other causes.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4140. Growth Hormone Abnormalities (Hyperpituitarism)

Essential features. Abnormal enlargement of bone, cartilage, and soft
tissue known as acromegaly, caused by excessive secretions of the pi-
tuitary growth hormone, somatotropin.

Associated features. Gigantism, Dysphonia, Dysarthria.

Vocal impairment. Voice abnormalities may occur as a conse-
quence of untimely and excessive enlargement of the vocal folds
and laryngeal cartilages. Enlarged oral and pharyngeal cavities and
increased size of mandible and tongue affect resonance and articu-
lation. Abnormally low pitch, hoarseness, and articulation defects
are common.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Hyperpituitarism occurs in adults if a tumor in the region
of the pituitary gland results in excessive production of the growth hor-
mone. Hyperpituitarism may occur in children who have not yet under-
gone epiphyseal fusion.

Course. Course is dependent on the timing, degree, and duration of
growth hormone secretion.

Complications. Orthodontia may be necessary to help correct man-
dibular and dental problems associated with this disorder. Psycho-
social issues, such as low self-esteem and disturbed peer interactions
are noted. Vocational options may be restricted.
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Predisposing factors. Usually spontaneous. May be associated with a
tumor in the hypophysis.

Frequency. Pituitary tumors are found in 25% of exploratory post-
mortem biopsies. However, clinically, the condition is much rarer. One
to seven instances are found per 100,000 cases in neurosurgical series.

Sex ratio. Equal, in autopsy series. Clinically, ratio appears slightly
higher in women.

Familial pattern. Unknown.

Differential diagnosis. Hyperpituitarism can be either primary (i.e., a
neoplasm of the pituitary gland), usually benign (adenoma), or second-
ary, due to growth hormone secretion by a non-pituitary neoplasm
(carcinoid tumor).

Classification criteria.

(a) Required for medical diagnosis: Voice problem associated with ab-
normal levels of somatotropin in laboratory tests. Clinical examination in-
dicating exuberant structural growth throughout the body, and in the
larynx in particular.

(b) Required to attribute a voice problem to the medical diagnosis:
Low pitch, hoarseness, and articulation abnormalities not wholly attribut-
able to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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4200. Immunologic

4210. Allergic Diseases of the Upper Respiratory Tract

Essential features. Mucosal changes secondary to abnormal release
of histamine caused by a specific trigger.

Associated features. Sequelae may include edema, inflammation, in-
creased secretions, and hypersensitivity; hoarseness and alterations in
voice resonance; changes in mucous membranes lining the ears, nose,
and throat, and/or upper respiratory tract; coughing, sneezing, sore-
ness, throat clearing, post-nasal drip, pain and or pressure in the ears,
headaches, and fatigue.

Vocal impairment. Depending on the severity of the allergic reaction,
the patient may experience symptoms ranging from mild edema of the
vocal folds, which is barely discernible, to aphonia. Hyponasality
commonly occurs with allergies affecting the nasal passages. Allergic
otitis media may occur.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Usually in childhood, though may occur at any age.

Course. Rapid appearance of symptoms after exposure to the allergen,
in susceptible individuals. Course may be perennial, seasonal, or be in-
fluenced by geography. Symptoms are usually ameliorated by allergen
avoidance or medication. However, life-threatening situations may oc-
cur when obstruction of the airway develops associated with
anaphylactic shock, subsequent to extreme sensitivity or massive ex-
posure to the trigger.

Complications. Secondary viral or bacterial infections may exacer-
bate the upper-respiratory tract problems. Patients may become de-
pendent upon bronchodilator aerosols and nebulizers. Antihistamines
may cause drowsiness, dryness, and complicated voice problems (e.g.,
increased subglottic pressure for phonation, increased risk of phono-
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trauma, or resonance changes). Life-threatening obstruction of the air-
way may occur associated with anaphylactic shock.

Predisposing factors. Family history and exposure to the allergens.

Frequency. One in every five Americans has some form of allergy.
However, the prevalence of allergic response specifically affecting vo-
cal function is not documented.

Sex ratio. Unknown.

Familial pattern. If both parents have allergies, there is a 75% chance
that a child will develop them; if only one parent is allergic, there is a
50% chance that a child will be allergic.

Differential diagnosis. Infectious causes, laryngopharyngeal reflux
disease, post vagal viral neuropathy. Contribution of voice use patterns
such as those producing phonotrauma, Muscle Tension Dysphonia Pri-
mary, or Muscle Tension/Adaptive Dysphonia Secondary (8010;
8020); medications causing laryngeal drying.

Classification criteria.

(a) Required for medical diagnosis: Accurate and thorough history taking
including assessment of present symptoms, diet, medications, seasonal and
environmental patterns together with a physician’s examination, is essen-
tial. Skin testing and/or a radioallergosorbent blood test (RAST) may be
used. Trial medical therapy may be used as a diagnostic tool.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness or hyponasality attributable to mucosal changes due to aller-
gic responses.

Severity criteria.

(a) Medical:

Mild: Voice changes that fluctuate due to occasional exposure to aller-
gens, with complete resolution following removal of the allergen.
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Moderate: Seasonal voice changes associated with environmental al-
lergens, with return of normal voice after seasonal exposure.

Severe: Persistent voice changes associated with exposure to aller-
gens, with no return to normal voice.

(b) Vocal: See Introduction

4220. HIV and AIDS

Essential features. Immunologic T-cell deficit due to Human Immu-
nodeficiency Viral (HIV) infection. HIV is a sub-group of retrovirus-
es that infects the nervous system and weakens the immune system
(T-lymphocytes and monocytes). HIV-positive status is confirmed by
the presence of HIV antibodies, whereas Acquired Immunodefi-
ciency Syndrome (AIDS) is diagnosed by a T-lymphocyte count of
less than 200.

Associated features. Hoarseness may result from recurrent infections
of the upper-respiratory tract, specifically oral and/or laryngeal
candidiasis (thrush). Ear infections are especially troublesome in
HIV-positive infants and children. More important general associated
features include constitutional fever, persistent symptoms of a cold,
night sweats, weight loss, cough, and in more advanced stages, depres-
sion and dementia.

Vocal impairment. Vocal impairment can range from none to severe.
Typically, impairments are due to cold-like symptoms or laryngeal or
oral candida.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Any age.

Course. Progression of infection may lead to dementia and death.
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Complications. Immuno-compromised patients are susceptible to
opportunistic laryngeal infections and malignancies, including
Kaposi’s Sarcoma, Non-Hodgkin’s Lymphoma, and squamous cell
carcinoma. Progressive deterioration may result in few opportunities
for satisfying communication. The progressive nature of the disease
results in restricted occupational and social options, psycho-social
effects, and depression.

Predisposing factors. Intravenous drug use, unprotected sexual en-
counters with infected partners, or maternal infection during gestation.

Frequency. 733,000 persons diagnosed with AIDS in the United
States; estimated 1–2 million have asymptomatic HIV infection.
Worldwide estimates vary.

Sex ratio. Women compose only 16% of AIDS cases in the United
States. However, this figure increases to 46% in the world.

Familial pattern. No genetic association known; maternal infection
during gestation is known transmission source.

Differential diagnosis. Candidiasis; other chronic infectious diseases.

Classification criteria.

(a) Required for medical diagnosis: T-cell count of less than 200 for
AIDS. HIV antibody presence for HIV-positive status.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with specific physical findings arising from
AIDS/HIV.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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4230. Chronic Fatigue Syndrome

Essential features. Unexplained, persistent, or recurring fatigue of re-
cent or specific onset; unrelated to persistent exertion; not improved by
rest; resulting in significant reduction in pre-morbid occupational, ed-
ucational, social, or personal activities. There may be a connection to
elevated Epstein Barr titers.

Associated features. Additional frequent somatic complaints associ-
ated with chronic fatigue syndrome (CFS) include: headache, malaise,
night sweats, anxiety, mild low grade fever, myasthenia, myalgia, sleep
disturbance, neuropsychiatric symptoms (depression), sensation of
poor attention and short-term memory, sore throat, tender neck or
axillary nodes, and other somatic complaints. Voice problems may be
among such complaints.

Vocal impairment. Not documented. Anecdotally, impairment may
involve complaints of mild to moderate dysphonia, extremely rapid
and pernicious vocal fatigue, and loss of upper vocal range.

Aerodynamic characteristics: Variable

Acoustic characteristics: Variable.

Age at onset. CFS onset peaks between 25 and 45 years of age.

Course. Symptoms may be exacerbated by physical activity or emo-
tional distress. Symptoms generally worsen over time. In rare cases,
symptoms may gradually remit over approximately 3 months. Less
than 1/3 of patients have symptom remission after one year. Predictive
factors for the persistence of symptoms include age older than 38 at
symptom onset, more than 1.5 year history of symptoms, pre-morbid
long-term depression, more than eight non-CFS symptoms, which are
not explained medically, limited educational background.

Complications. Withdrawal from activities of daily living initially,
followed by inability to work. Consequences can include isolation,
frustration, anger, and depression.

Predisposing factors. CFS may begin with a viral infection.

Frequency. 2–7.3 per 100,000.
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Sex ratio. Twice as many women as men develop CFS.

Familial pattern. Unknown.

Differential diagnosis. Fibromyalgia; Lyme disease; anemia; cancer;
hypothyroidism; congestive heart failure; chronic lung disease;
chronic liver disease (elevated Epstein Barr titers); chronic renal fail-
ure; systematic inflammatory disease; depression; neuropathy; somat-
oform disorder, psychogenic, or adaptive voice disorder; psychiatric,
or other organic causes of symptoms.

Classification criteria.

(a) Required for medical diagnosis: Unexplained, persistent, or recur-
ring fatigue of recent or specific onset; unrelated to persistent exertion; not
improved by rest; resulting in significant reduction in pre-morbid occupa-
tional, educational, social, or personal activities. Additionally, four of the
following symptoms are present or recur for 6 months consecutively, not
present pre-morbidly: self-perceived reduction in attention or short-term
memory; sore throat; tender neck or axillary nodes; myalgia; multiple
joint pain without swelling or redness; headaches; ineffective sleep;
weakness following exercise not resolving within 24 hours.

(b) Required to attribute a voice problem to the medical diagnosis:
Dysphonia, vocal fatigue, or odynophonia not wholly attributable to other
causes.

Severity criteria.

(a) Medical:

Mild: Mild or occasional vocal disruption subsequent to voice use.

Moderate: Moderate or recurring vocal disruption subsequent to voice
use.

Severe: Severe or persistent vocal disruption subsequent to voice use.

(b) Vocal: See Introduction

4000. SYSTEMIC CONDITIONS � 117



4240. Systemic Lupus Erythematosus

Essential features. Systemic Lupus Erythematosus (SLE) is a chronic
rheumatologic disease having antibodies that are directed against
self-antigens, immune complex formation, and immune disregulation.
More simply, the body loses the ability to distinguish between harmful
foreign bodies and endogenous cells and tissues. Thus, the cells of the
immune system attack normal cells in the body. This complex circu-
lates and disrupts normal organic functioning, particularly in the kid-
neys. Affecting voice, lupus complexes may deposit in the esophagus,
causing significant reflux and thus laryngeal changes. Laryngeal mani-
festations of lupus may involve laryngeal ulcerations of the anterior,
superior larynx that progress to fibrotic lesions often showing exudate,
which may form a scar after healing. Laryngeal lupus is primarily con-
fined to the anterior larynx, involving the epiglottis and the anterior
portion of the aryepiglottic folds; the posterior larynx is rarely in-
volved.

Associated features. Laryngopharyngeal reflux; dysphagia; butter-
fly-shaped rash across the cheeks and nose; possibly yellowish-pink
discrete nodule lesions found in the anterior larynx usually occurring
in association with the onset of symptoms; Reynaud’s syndrome (dis-
coloration of fingers exposed to cold). Lesions are generally painless;
patients typically report reduced sensation in the involved areas. De-
spite anterior laryngeal involvement of lupus lesions, voice quality is
not usually involved until later stages.

Vocal impairment.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Onset of SLE occurs between 15–45 years for 80% of in-
dividuals with the disease.

Course. Lupus is an incurable chronic autoimmune disease. The dis-
ease leads to inflammation of various body parts. In advanced stages,
the disease can be life-threatening.

Complications. Reflux, dysphagia, vocal fold lesions, kidney failure,
and death.
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Predisposing factors. Female, Native American, Asian, Afri-
can-American, Latin-American.

Frequency. Approximately 1.4 million adults have the condition.

Sex ratio. 90% of individuals with SLE are women.

Familial pattern. Only 10% of individuals with SLE have a parent or
close relative with the disease.

Differential diagnosis. Other rheumatologic diseases (scleroderma,
rheumatoid arthritis, etc.); Chronic Fatigue Syndrome; reflux disease.

Classification criteria.

(a) Required for medical diagnosis: Positive antinuclear antibody
(ANA); presence of anti-ANA antibodies.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with physical findings (e.g., reflux) or suspected
physical conditions (e.g., laryngeal arthritis) associated with the disease.
Specific exacerbations of voice problems coincide with flare-ups of the
disease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4250. Sjogren’s Syndrome

Essential features. This autoimmune disease causes the body’s im-
mune system to mistakenly attack the salivary glands. The clinical pro-
file includes xerostomia (dry mouth) and dry eyes.

Associated features. Thick mucous, globus sensation, dry cough,
dysphagia, and hoarseness with or without phonotraumatic lesions.
The combination of thick mucous and dry surface tissue may result in a
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thick crusty appearance on surface of the vocal folds. Sicca syndrome
is also common.

Vocal impairment. Related to laryngeal dryness, which may increase
the risk of phonotraumatic lesions, vocal fatigue, or Muscle Ten-
sion/Adaptive Dysphonia (8020).

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Primarily affects women between ages of 40–50 years.

Course. The course is generally mild and benign. However, complica-
tions include the possibility of painful eye irritation, severe dental car-
ies, and painful intercourse (dyspareunia). Because symptoms are
often insidious, patients may not seek medical attention until later in
the disease course. The disease is incurable.

Complications. A 40% increase in specific types of cancer (lym-
phoma) has been reported in association with Sjogren’s disease.

Predisposing factors. Female. Ethnic groups are similar to those for
the United States.

Frequency. An estimated 500,000–2,000,000 individuals have the
condition in the United States.

Sex ratio. The ratio is 9:1, female to male.

Familial pattern. Unknown.

Differential diagnosis. Rheumatoid arthritis, systemic lupus;
scleroderma; polymyocitis/dermatomyocitis.

Classification criteria.

(a) Required for medical diagnosis: Auto-antigens SSA, SSB, and/or
ANA, derived rheumatologic workup; other positive signs may derive
from lip biopsy or eye examination.

120 � 4000. SYSTEMIC CONDITIONS



(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes traceable to laryngeal dryness in the presence of positive
medical diagnosis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4260. Scleroderma.

Essential features. This systemic disease involves progressive fibro-
sis and narrowing of the microvasculature due to exuberant production
and deposition of collagen Types I and III. Typical consequences in-
clude thickening, tightening, and hardening of the skin of the fingers
and hand joints. Changes may involve the entire limb, face, trunk, and
neck.

Associated features. Reynaud’s syndrome (whitening of the digits
with exposure to cold); gastroesophageal reflux; dyspnea; chest pain;
cough; arthralgia; myalgia; reduction in joint range of motion; carpal
tunnel syndrome; fatigue; weight loss; facial pain; reduction in sensa-
tion of the extremities; sicca syndrome including xerostomia.

Vocal impairment. Vocal impairments may be due to deposition of
collagen within the lamina propria. In addition, vocal impairment may
be due to reflux disease.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Peak age of onset is ages 30–40 years.

Course. Ten-year survival rates are roughly 60–70% for patients with
limited involvement. This figure reduces dramatically to 20% for
10-year survival rate, for patients with diffuse involvement.
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Complications. The most common cause of mortality is pulmonary
hypertension and its sequelae.

Predisposing factors.Risk is slightlyhigher forwomenofAfricandescent.

Frequency. Estimated incidence is 19 cases per million in the U.S.
Prevalence is thought to have increased due to improved diagnosis and
increased survival rates.

Sex ratio. Risk is increased 3–8 times for women compared to men.

Familial pattern. Unknown.

Differential diagnosis. Eosinophilia; graft versus host disease;
mycosis fungoidosis; primary biliary cirrhosis; primary pulmonary
hypertension; reflux sympathetic dystrophy.

Classification criteria.

(a) Required for medical diagnosis: Rheumatologic workup indicating
ANA, usually with a speckled homogenous pattern.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice complaints consistent with physical findings of the disease (e.g., in-
creased phonatory effort found in conjunction with xerostomia; vocal fa-
tigue found in conjunction with arthralgia; laryngeal pain and hoarseness
in conjunction with reflux, etc.).

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4270. Wegener’s Disease

Essential features. Autoimmune disease characterized by necrotizing
granulomas with vasculitis. Symptoms are most often limited to the
upper respiratory tract or kidneys; may also be systemic.
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Associated features. Subglottic stenosis due to the granulomatous
process, nasal obstruction, neurologic involvement, saddle deformity
of the nose due to destruction of the nasal cartilage, conductive hearing
loss, voice problems, and/or stridor secondary to subglottic or poste-
rior glottic stenosis and their treatments.

Vocal impairment. Vocal impairment due to Wegener’s disease usu-
ally follows neural or structural damage to the larynx and its inner-
vation secondary to surgical procedures of the trachea. Vocal fold
paralysis is a potential sequelae.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Peak onset is in the 4th to 5th decade.

Course. Progressive. As inflammatory process continues to involve
the airway, the condition becomes life threatening. Wegener’s disease
has a mortality rate of 13% at 8 years, with rates as high as 36% at 10
years.

Complications. Poor healing from surgical procedures, especially oc-
curring in the nose and sinuses. Subglottic stenosis may require surgi-
cal intervention including dilatations, carbon-dioxide laser resections,
and laryngotracheoplasty with or without microvascular reconstruc-
tion. At a systemic level, cancer may result from prolonged immuno-
suppression treatment.

Predisposing factors. Individuals with Wegener’s disease are pre-
dominantly Caucasian (97%).

Frequency. 1 in every 30,000–50,000 individuals.

Sex ratio. Slightly more common in males.

Familial pattern. Unknown.

Differential diagnosis. Good Pasture Syndrome; lupus; midline
granuloma.
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Classification criteria.

(a) Required for medical diagnosis: Positive results of C-ANCA
(anti-neutrophilic cytoplasmic antibody) test.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with the patient’s specific physical findings
(e.g., hoarseness in conjunction with vocal fold paralysis due to tracheal
surgeries).

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4300. Musculo-Skeletal Conditions Affecting Voice

4310. Overuse Injury and Repetitive Strain Injury (RSI)
RSI is reported to be the fastest growing occupational injury nation-
wide, accounting for billions of dollars of economic losses to society
annually. Although the condition commonly manifests in the digits
subsequent to heavy keyboard use, the condition may extend to the lar-
ynx when voice recognition software is instituted. Increasingly, indi-
viduals with RSI affecting the voice are seen clinically.

Essential features. Tissue damage caused by repetitive motion, rather
than by an isolated event or disease. Overuse injuries include a spec-
trum of conditions, primary among which is Repetitive Strain Injury
(RSI). Various arguments are made about the relative connection—or
not—of overuse injury and RSI to tendonitis, bursitis, and carpal tun-
nel syndrome.

Associated features. Pain; occupational and social restriction; de-
pression; frustration with ineffective medical treatment. In RSI, asso-
ciated features also include sensitivity to cool temperatures,
extremely cold extremities even in warm environments, and in ad-
vanced cases, difficulty with simple tasks of daily living. Various re-
ports further implicate the causal presence of chronic rheumatic pain
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syndrome, cervical syndrome, vasodilatation and restricted vaso-
motion, and degradation of sensory representations of movement in
the cortex, for RSI. RSI may affect voice when digital keyboard users
switch to voice recognition systems to control computers and in other
scenarios that involve repetitive use of voice (e.g., reception staff,
telemarketing, etc.).

Vocal impairment. Vocal impairment in RSI typically involves weak,
muted voice, odynophonia, and extremely rapid onset of vocal fatigue.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Specific figures are not available for the family of over-
use injuries in general. However, adolescent and adult onset of RSI are
presumed to be more common because of the increase in cumulative
tissue use with increased age.

Course. Typically, a gradual onset of symptoms, which worsen with
continued limb or digit use. Postural and voice use changes may im-
prove symptoms, if onset is recent (within a few months). Symptoms
are more resistant to recovery with longstanding injuries; such im-
provements may be seen gradually over a 1 to 2-year period. Many in-
dividuals with RSI retain some residual symptoms even after
significant and prolonged treatments.

Complications. Compromise in occupational, social, and familial
functions.

Predisposing factors. For RSI, the primary risk factor is repetitive
motion, and common occupational risks include athletics, typing, pi-
ano, and other instrument playing. Chronic, posturally-induced nar-
rowing of the thorax is also implicated as a risk factor in RSI.

Frequency. Frequency of RSI (all sources) increased from 20,000
cases reported annually in 1980 to 700,000 cases in 1996. Prevalence
of voice related RSI is unknown, though data suggest that select occu-
pations (e.g., teachers, telemarketers, stock traders, etc.) pose the high-
est risks.
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Sex ratio. For RSI, women are disproportionately involved, possibly
because of a high occurrence of women in jobs requiring keyboards.

Familial pattern. Unknown.

Differential diagnosis. Bursitis, tendonitis, carpal tunnel syndrome,
cervical strain and sprain; neurologic disease (e.g., myasthenia gravis);
psychogenic condition.

Classification criteria.

(a) Required for medical diagnosis: History of chronic, repetitive mo-
tion of the affected body part, weakness, fatigue, and pain.

(b) Required to attribute a voice problem to the medical diagnosis:
Weak voice, odynophonia, rapid vocal fatigue following a history of re-
petitive strain injury in the limbs, or chronic vocal overuse. Symptoms
must not be attributable to other causes.

Severity criteria.

(a) Medical:

Mild: Minimal symptoms which remit within a few weeks of treatment
and that cause little or no compromise in occupational, social, or famil-
ial function.

Moderate: Moderate symptoms causing reductions in occupational,
social, or familial function, that improve following extended treat-
ment.

Severe: Severe symptoms causing wholesale compromise in occupa-
tional, social, or familial function, that fail to improve significantly
with extended treatment.

(b) Vocal: See Introduction
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4320. Fibromyalgia

Essential features. Decreased pain perception threshold due to altered
processing of nocioceptive stimuli. Fibromyalgia is a member of a
class of syndromes associated with chronic fatigue and pain.

Associated features. Depression, anxiety, dysphonia, weight fluctua-
tions, attention and memory deficits, allergy symptoms, regional pain,
shortness of breath, syncope, frequent urgent urination, odynophonia.

Vocal impairment. Most commonly, patients present with odyno-
phonia, weak voice, and rapid onset of vocal fatigue.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Any age.

Course. Fibromyalgia is thought to be a chronic, relapsing condition.

Complications. Complications are primarily psychosocial (with-
drawal from occupational and social activity, depression, prolific seek-
ing of medical intervention).

Predisposing factors. Some combination of the following: genetic
disruption of serotonin metabolism, female, poor sleep, poor physical
conditioning, sympathetic or autonomic nervous system disregulation,
hypotension of neural causes, viruses or other infections, decrease in
collagen cross-linking (hypermobility), cognitive behavioral factors
(e.g., abusive familial background, reduction in goal oriented behavior,
poor mood).

Frequency. 3–5% of adult females; 0.5–1.6% of adult males.

Sex ratio. More common in females (9:1).
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Familial pattern. See predisposing factors.

Differential diagnosis. Anxiety disorders, conversion reactions, de-
pression, menstrual disturbance, endometriosis, hypochondriasis,
hypothyroidism, insomnia, irritable bowel syndrome, rheumatoid ar-
thritis, sleep apnea, Systemic Lupus Erythematosus; Muscle Tension
Disorder (Primary).

Classification criteria.

(a) Required for medical diagnosis: Muscular pain radiating over large
parts of the body, fatigue, poor quality of sleep, dolorimetry evaluating
pressure pain thresholds at lateral epichondyles and midpoints of the
trapezius muscles, less than 4 kg/cm2.

(b) Required to attribute a voice problem to the medical diagnosis:
Odynophonia, voice weakness, and vocal fatigue not wholly attributable
to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

4330. Ehlers Danlos Syndrome

Essential features. The condition involves a set of more than ten ge-
netic disorders that involve a deficit in the synthesis and structure of
collagen and connective tissue in skin, joints, and blood vessels.

Associated features. Hypermobility of joints, fragile skin (easy scar-
ring), tissue hyperextensibility.

Vocal impairment. Vocal impairment may involve rapid onset of vo-
cal fatigue and extreme effort with high pitches attributable to
hyperextensibility of vocal fold tissue, which fails to generate normal
stiffness during vocal fold elongation.

Aerodynamic characteristics: Unknown.
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Acoustic characteristics: Unknown.

Age at onset. Clinical features are recognizable in early childhood.
However, diagnosis usually occurs in early adulthood.

Course. Collagen defect is present from birth. However, the condition
is manifested clinically later.

Complications. Muscle weakness, difficulty walking in some cases,
possibly joint pain and subluxations, easy bruising.

Predisposing factors. Type IV Ehlers Danlos Syndrome, which has
been seen in a limited number of cases affecting voice, involves de-
creased collagen type III.

Frequency. Incidence is about 1 per 400,000 in the population.

Sex ratio. Approximately equal distribution across the sexes.

Familial pattern. The condition is genetically based.

Differential diagnosis. Cutis laxa (loose skin); pseudoxanthoma
elasticum (yellowish maculopapular skin lesions; accentuation of skin
creases); difficulty with vocal fatigue and upper pitch range due to
deconditioning.

Classification criteria.

(a) Required for medical diagnosis: History of long-term hypermobility
of joints throughout the body; histology of skin specimens showing disor-
ganized arrangement of dermal collagen fibers with whorled appearance;
disregulation in size and orientation of elastic fibers; deficits in collagen
fiber striations shown by electron microscopy.

(b) Required to attribute a voice problem to the medical diagnosis:
Rapid onset of vocal fatigue and difficulty with high pitches attributable to
Ehlers Danlos Syndrome.

Severity criteria.

(a) Medical: See Introduction
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(b) Vocal: See Introduction

4400. Dehydration

Essential features. Dehydration is defined as a condition in which loss
of fluids from the body, mostly involving water, exceeds fluid intake.
In this condition, intracellular fluids are depleted. Fluid loss occurs by
way of vapor losses in breathing, and water losses in perspiration,
urine, and stool. Together with water, salts are also lost in dehydration.

Associated features. Individuals with dehydration may have in-
creased thirst, dry mouth, or swollen tongue. In advanced cases, weak-
ness, dizziness, heart palpitations, confusion, fainting, and decreased
sweating and urination may occur. Urine that is deep yellow or amber
may indicate dehydration.

Vocal impairment. Voice may become dysphonic, and increased sub-
glottal pressures may be required for phonation, especially at high
pitches.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. May occur at any age. Infants and the elderly may be par-
ticularly vulnerable to dehydration.

Course. Untreated dehydration may advance to dizziness, weakness,
heart palpitations, confusion, fainting, decreased sweating and urina-
tion, coma, and death.

Complications. See course. The extreme consequence of dehydration
is death.

Predisposing factors. Fever, exposure to high temperatures, exten-
sive exercise, vomiting, diarrhea, increased urination, diabetes, diffi-
culty seeking or obtaining safe drinking water (as may occur with
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infants or disabled individuals, or with certain physical environ-
ments), inability to drink due to coma or other health causes, or sig-
nificant injuries to the skin.

Frequency. Unknown.

Sex ratio. Unknown. Likely balanced across genders.

Familial pattern. Unknown.

Differential diagnosis. Other causes of signs and symptoms.

Classification criteria.

(a) Required for medical diagnosis: Observation of dry skin or mouth,
including sicca larynges (inspissated mucous in the vocal tract or on the
vocal folds), or dark-colored urine together with history consistent with
fluid deprivation or excessive fluid losses, suggest a possible diagnosis
of dehydration. Other observations may include fever, increased pulse,
decreased blood pressure, rapid breathing, and dizziness upon standing.
Degree of dehydration may be quantified by urine specific gravity and
presence of ketones in the urine. Increased glucose in urine may point to
diabetes, which is a risk factor for dehydration. Also, sodium, potas-
sium, and sugar concentrations as well as BUN and creatine levels may
indicate the amount of dehydration and possible causes.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice complaints in the presence of thick vocal tract secretions and also in
the presence of a history consistent with possible dehydration.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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5000. NON-LARYNGEAL AERODIGESTIVE DISORDERS
AFFECTING VOICE

5100. Respiratory Diseases Affecting Voice

5110. Asthma

Essential features. Asthma is a respiratory disease characterized by
increased responsiveness of the tracheal and bronchial lining to vari-
ous stimuli. The characteristic physiologic response includes airway
narrowing, and wheezing on exhalation. Three types of asthma are
identified: (a) extrinsic or allergic asthma, caused by an allergic re-
sponse; (b) intrinsic or non-allergic asthma, caused by recurring
bronchial, sinus, tonsillar, or adenoid infections or bronchial hyper-
sensitivity, due to but not limited to exercise or temperature change;
and (c) mixed extrinsic (allergic) and intrinsic (non-allergic) asthma.
These conditions may interact.

Associated features. Transitory or prolonged episodes of expiratory
wheezing, cough, and dyspnea. Hoarseness may result from impaired
respiratory function, or vocal fold changes caused by cough or asthma
medications.

Vocal impairment. Type and degree of vocal impairment will depend
on degree of mucosal inflammation due to coughing or medications.
Often, compensatory respiratory or laryngeal responses may compli-
cate the clinical picture.

Aerodynamic characteristics. Variable.

Acoustic characteristics. Variable.

Age at onset. Asthma with childhood onset is often associated with vi-
ral exposure. The incidence of asthma in young children has been esca-
lating in recent years and is often associated with allergic sensitivities.
Onset may also occur in later years.

Course. The condition is typically chronic, with intermittent exacerba-
tion depending on the presence of triggering stimuli, compliance with
treatment, and treatment success. In severe cases, exacerbation may re-
quire hospitalization and even mechanical ventilation.
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Complications. Disruption in daily life varies across asthmatic pa-
tients, depending on the severity of the condition as well as the level of
anxiety regarding the airway obstruction. More anxious individuals
may require more medication and hospitalizations than stoic individu-
als regardless of the actual severity of the obstruction. Asthmatic indi-
viduals may restrict various physical activities and avoid certain
environments for fear of exacerbating symptoms. Severe bronchocon-
striction and mucus plugging of airways may result in hypoxemia. The
disease is usually not fatal. However, when the respiratory muscles
cannot compensate for airway narrowing to maintain alveolar ventila-
tion, hypercapnia and subsequent respiratory failure can occur. The
death rate is on the increase in the U.S. (currently 2 deaths per 100,000
in the population).

Predisposing factors. Family or personal history of allergy; cigarette
smoke; concomitant bronchiolitis or pneumonia; congestive heart fail-
ure; pulmonary embolism; dusty or windy environments; air pollut-
ants; exposure to pets or previously dampened carpets; mold; exposure
to cold air or extended exercise, for some individuals; stress; reflux;
unidentified allergic factors.

Frequency. Estimates indicate that 14.6 million individuals have
asthma in the U.S.

Sex ratio. More common in females than males.

Familial pattern. Epidemiologic and twin studies show that there is a
strong, but not exclusive, genetic predisposition to the development of
asthma.

Differential diagnosis. Paradoxical Vocal Fold Motion; foreign body
or other source of airway obstruction; extra-esophageal reflux; chronic
obstructive pulmonary disease; pneumonia; lung cancer.

Classification criteria.

(a) Required for medical diagnosis: Reduction of forced expiratory vol-
ume in 1 sec (FEV–1) and reduction in Forced Vital Capacity (FVC) indi-
cate airway obstruction. Spirometry measures are performed before and
after inhalation of a bronchodilator to assess reversibility of symptoms. If
spirometry measures approximate normal (as in intermittent or exer-
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cise-induced forms of disease), a bronchoprovocation with methacholine
or histamine may be performed (methacholine challenge test).

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, loss of high notes, vocal effort and fatigue consistent with
physical findings of asthma or known pharmacologic side effects.

Severity criteria.

(a) Medical: The National Asthma Education and Prevention Program
from the National Heart, Lung, and Blood Institute (NHLBI) suggests the
following approach to the rating of asthma severity:

Step 1—Mild intermittent: Daytime symptoms two or fewer times per
week, nocturnal symptoms two or fewer times per month, PEF or FEV1

equal to 80% of normal or better, PEF variation less than 20%.

Step 2—Mild persistent: Daytime symptoms 3–6 times per week, noc-
turnal symptoms 3–4 times per month, PEF or FEV1 equal to 80% of
normal or better, PEF variation 20–30%.

Step 3—Moderate persistent: Daytime symptoms daily, nocturnal
symptoms five or more times per month, PEF or FEV1 equal to
60–80% of normal, PEF variation more than 30%.

Step 4—Severe persistent: Daytime symptoms always, nocturnal
symptoms frequently, PEF or FEV1 less than or equal to 60% of nor-
mal, PEF variation more than 30%.

*PEF = Peak Expiratory Flow

*FEV1 = Forced Expiratory Volume (in the first second)

(b) Vocal: See Introduction

5120. Chronic Obstructive Pulmonary Disease

Essential features. Chronic Obstructive Pulmonary Disease (COPD)
is a clinical condition associated with a group of diseases characterized
by persistent slowing of airflow during expiration. These diseases may
include emphysema and chronic bronchitis. Emphysema is character-
ized by abnormal, permanent enlargement of air spaces distal to the ter-
minal bronchiole, accompanied by the destruction of their walls, and
without obvious fibrosis. Chronic bronchitis connotes inflammation of
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the large bronchi and excess mucus secretion in the bronchial tree. In-
dividually or in combination, these diseases may cause chronic airflow
obstruction, which is the primary feature of COPD.

Associated features. May include dyspnea, wheezing, cough, and
sputum expectoration. Activities may be limited due to decreased
breath supply. Hoarseness may result from impaired respiratory func-
tion or vocal fold injury caused by chronic cough or changes in the vo-
cal fold mucous membrane caused by medications.

Vocal impairment. Related to the severity of the airway obstruction,
the amount and strength of associated coughing, and the effect of medi-
cations that may affect the lining of the vocal folds. Weakness and in-
adequate volume due to impaired respiratory function are common.

Aerodynamic characteristics. Variable.

Acoustic characteristics. Perturbation values may be increased,
and signal-to-noise ratios may be decreased, if laryngeal inflamma-
tion is present.

Age at onset. The condition is most common in middle-aged to elderly
adults.

Course. COPD has gradual onset and has usually been present in a sub-
clinical stage for several years by the time the patient is first seen by a
physician. As the airway obstruction increases over time, the patients’
complaints of breathlessness also increase. In terminal stages, patients
may experience lassitude, anorexia, sleep disturbances, depression, and
weight loss. COPD is life-threatening because of the destruction of the
airway exchange component of the respiratory system (alveoli).

Complications. The condition may significantly affect quality of life
as patients are often restricted in physical activities due to the chronic
airflow obstruction. The extreme complication is death.

Predisposing factors. Cigarette smoking has been implicated as the
most common predisposing factor. Other factors include air pollution,
airway hyperresponsiveness, and alpha-1 antitrypsin (AAT) defi-
ciency, which is the only known genetic risk factor.
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Frequency. Various studies have revealed that 8–25% percent of the
general population and about 50% of middle-aged smokers demon-
strate some evidence of COPD.

Sex Ratio. Studies suggest that COPD occurs more in men than in
women. However, as gender differences in cigarette consumption con-
tinue to narrow, gender differences in the frequency of COPD are de-
creasing.

Familial pattern. Familial clustering of COPD has been noted from
clinical observation. AAT deficiency is the only known genetic risk
factor.

Differential diagnosis. Asthma; bronchitis; pulmonary foreign body;
tracheomalacia, pulmonary effusion.

Classification criteria.

(a) Required for medical diagnosis: Reduction in Forced Expiratory
Volume in the first second (FEV–1); hematocrit of more than 52% in
males and more than 47% in females indicates the presence of COPD.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes due to respiratory dysfunction consistent with COPD,
coughing, or medications.

Severity criteria.

(a) Medical: The American Thoracic Society (ATS) has recommended
staging of COPD severity according to lung function.

Stage I: FEV1 is equal to or greater than 50% of the predicted value.

Stage II: FEV1 is 35–49% of the predicted value.

Stage III: FEV1 is less than 35% of the predicted value.

*FEV = Forced Expiratory Volume

(b) Vocal: See Introduction
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5200. Digastric

5210. Gastroesophageal Reflux Disease

Essential features. Gastroesophageal reflux occurs whenever con-
tents of the stomach intrude into the esophagus. Reflux occurs inter-
mittently in all individuals, especially after meals. Gastroesophageal
disease (GERD) occurs when the amount of reflux exceeds normal lev-
els causing symptoms with or without damage to the esophageal lin-
ing. GERD is distinguished from laryngopharyngeal reflux (LPR), in
which digestive contents spill into the hypopharynx and airway (see
Section 2300).

Associated features. Symptoms include heartburn, chest pain.

Vocal impairment. Not relevant (see Laryngopharyngeal Reflux), un-
less aggravated by excessive cough related to bronchial-esophageal re-
flexes.

Age at onset. May occur at any age but more commonly diagnosed in
adults, middle-aged and older.

Course. Course may be intermittent or chronic.

Complications. Esophageal strictures; Zenker’s diverticulum; pneu-
monia; asthma; interstitial lung fibrosis; Barrett’s disease; cancer of
the esophagus.

Predisposing factors. Any source of decreased pressure in the lower
esophageal sphincter or poor gastric emptying may increase the risk
of GERD. Such sources include hiatal hernia, esophageal
dysmotility, diabetes, gastric surgery, smoking, coffee, chocolate,
mint, acidic foods and drinks (tomatoes, orange juice), alcohol, obe-
sity, stress in some individuals, calcium channel blockers, nitrates,
beta blockers, progesterone.

Frequency. Occurrence increases over age 40.

Sex ratio. May be balanced between the sexes but is more frequently
diagnosed in males.
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Familial pattern. Unknown.

Differential diagnosis. Achalasia (incomplete relaxation of the
pharyngoesophageal sphincter); esophageal cancer; esophageal
spasm; irritable bowel syndrome; peptic ulcer disease.

Classification criteria.

(a) Required for medical diagnosis: Classification criteria for
esophagitis, caused by GERD, are: Grade I: erythema; Grade II: linear
non-confluent erosions; Grade III: circular erosions; Grade IV: stricture
or Barrett’s esophagus.

(b) Required to attribute a voice problem to the medical diagnosis:
Not applicable.

Severity criteria.

(a) Medical:

Grade I: Esophageal erythema.

Grade II: Linear non-confluent erosions of the esophagus.

Grade III: Circular erosions of the esophagus.

Grade IV: Stricture or Barrett esophagus.

(b) Vocal: Not applicable.

5300. Infectious Diseases of the Aerodigestive Tract Affecting Voice

5305. Laryngotracheobronchitis (Croup)

Essential features. Commonly caused by a viral infection of the lower
respiratory tract, although no single specific virus has been clearly as-
sociated. Para influenza viruses and many bacterial organisms have
been implicated. Inflammation and edema of the mucous membrane of
the subglottic larynx with extension into the trachea and bronchi result.
Essential features are a characteristic barking cough and varying de-
grees of respiratory distress.
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Associated features. Patient may complain of hoarseness, throat pain,
and in more severe cases, shortness of breath. Symptoms of laryngitis
and signs of obstructed breathing including stridor, congestion, in-
creased pulse rate, and restlessness. Cyanosis may also be present.

Vocal impairment. Voice quality may be hoarse, breathy, or strained
depending on severity. Vocal pitch may be lowered in response to in-
flammation and edema. Respiratory stridor may accompany cases in-
volving respiratory obstruction.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Most common in children between 6 months and 3 years
of age. Mean age at onset is 18 months. Croup is the most common
cause of stridor in children.

Course. Begins as mild URI (e.g., sore throat, nasal congestion, fever).
Usually resolved in 4–7 days. Hoarseness frequently accompanies on-
set of other symptoms of infection and resolves as inflammation and
edema resolve in response to medical treatment. 5–10% of individuals
require hospitalization. Recurrence rate is 5%. A secondary bacterial
infection leads to more severe symptoms in some patients.

Complications. There is a potential for disease spread. Death is an ex-
treme consequence of croup.

Predisposing factors. Exposure to disease carrying individual or air-
borne infectious microbes and/or compromised immune system.
Croup typically occurs in late fall and early winter seasons.

Frequency. Peak incidence is 50 new cases per 1000 children in the
second year of life. Unusual after age 6. Overall incidence/preva-
lence in US is 15,000–40,000/100,000 population in the pediatric
population.

Sex ratio. Male to female ratio is 2:1.

Familial pattern. Unknown.
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Differential diagnosis. Foreign body; bacterial tracheitis; diphtheria;
epiglottitis; inhalation injury; laryngomalacia; measles; peritonsillar
abscess; retropharyngeal abscess; vascular ring (right aortic arch),
subglottic hemangioma; stenosis.

Classification criteria.

(a) Required for medical diagnosis: Typically, diagnosis is made based
on clinical presentation (e.g., characteristic barking cough and associated
history). Radiographic findings may reveal ballooning hypopharynx and
narrowing of subglottic airway (“steeple sign”).

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness with appropriate medical history.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5310. Pertussis (Whooping cough)

Essential features. An acute contagious infection (vaccine-prevent-
able) of the mucous membranes lining the air passages by the bacte-
rium Bordetella pertussis. Disease is named for paroxysms of
coughing followed by a loud “whoop” or inspiratory stridor due to
spasmodic contraction of laryngeal structures.

Associated features. Patient may complain of throat pain. Excessive
secretion of thick phlegm or mucous (catarrh) by the mucous mem-
brane of the upper respiratory tract is observed. Symptoms may also
include mild fever, loss of appetite, and vomiting.

Vocal impairment. Voice quality may be hoarse or breathy. Vocal
pitch may be lowered in response to vocal fold inflammation and
edema secondary to chronic productive cough.

Aerodynamic characteristics: Variable.
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Acoustic characteristics: Fundamental frequency may be de-
creased.

Age at onset. 70% of cases are younger than 6 years of age. Adults ac-
count for up to 25% of all cases. Infants under 6 months are at greatest risk.

Course. Course is divided into three phases. The catarrhal stage, or
Phase 1 (1–2 wks), involves symptoms associated with upper respira-
tory infection, without characteristic “whooping” cough. Phase 2 in-
volves episodes of paroxysmal coughing as described above. Phase 3 is
convalescent, with chronic cough that may last for weeks. The condi-
tion is an endemic disease, which occurs in 3- to 5-year cycles, usually
between July and October.

Hoarseness frequently accompanies onset of other symptoms of in-
fection and resolves as mucous secretion, inflammation, and edema re-
solve in response to medical treatment.

Complications. There is potential for disease spread. Bacterial pneu-
monia is the most frequent complication. Others include seizures,
encephalopathy and death. Fatality is 1.3% in infants less than 1 month
of age. Premature infants and patients with existing cardiac, pulmonary,
neuromuscular or neurologic disease are at high risk of complications.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes and/or compromised immune system.

Frequency. In the U.S., 5000–7000 cases are reported each year.

Sex ratio. Unknown. Some reports suggest it is more common in females.

Familial pattern. Unknown.

Differential diagnosis. Adenoviral respiratory infection;
mycoplasmal pneumonia; chlamydial pneumonia (staccato cough);
respiratory syncytial virus infection; bronchialitis; persistent
rhinorrhea; marked lymphocytosis.

Classification criteria.

(a) Required for medical diagnosis: Presence of bacterium Bordetella
pertussis in sputum.
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(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness with appropriate medical history.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5315. Diphtheria

Essential features. A currently rare (vaccine-preventable), toxin me-
diated, acute contagious infection by the bacillus Corynebacterium
diphtheriae, which lives exclusively in human mucous membranes and
skin. The organism forms a characteristic plaque-like membranous
exudate over affected structures.

Associated features. Patient may complain of slight headache, mal-
aise, mild fever, sore throat, and croupy cough. A yellowish-white or
gray pseudomembrane may be observed adherent to the tonsils, pha-
ryngeal walls, and less frequently in the nose or larynx. Respiratory ob-
struction may occur in the laryngeal form of the disease necessitating
tracheotomy. Dysphagia may also occur.

Vocal impairment. Voice quality may be hoarse or breathy. Vocal
pitch may be lowered in response to vocal fold inflammation and
edema secondary to chronic productive cough.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency may be decreased.

Age at onset. In eras prior to vaccine, the disease was most common in
children less than 15 years of age. With population vaccine use, the dis-
ease more commonly has onset in later age.

Course. Symptom onset is gradual, beginning with fever and sore
throat. Membrane formation begins in the pharynx and may expand to
tonsils, palate, or larynx. Hoarseness frequently accompanies onset of
other symptoms of infection and resolves as mucous secretion, inflam-
mation, and edema abate in response to medical treatment. Airway ob-
struction and death are extreme consequences.
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Complications. There is a potential for disease spread. If untreated by
appropriate antitoxin, the disease can lead to fatal complications. Mor-
tality rate, if treatment is not initiated within the first four days, is 28%.
If treated on the first day of the disease, mortality remains 1%.

Predisposing factors. Currently, the primary risk factor is lack of vac-
cination or incomplete vaccination, exposure to disease-carrying indi-
vidual or airborne infectious microbes, and/or compromised immune
system. Epidemics have occurred as recently as 1995 in the former So-
viet Union. In non-immunized populations, outbreaks of diphtheria are
most common in fall and winter.

Frequency. Currently rare, with episodic outbreaks in unvaccinated
regions of the world. 0.001/100,000 population in the U.S.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Epiglottitis; herpes simplex virus infection;
impetigo; bacterial pharyngitis; Epstein-Barr virus.

Classification criteria.

(a) Required for medical diagnosis: Presence of bacillus Corynebacter-
ium diphtheriae in exudates.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarse or low-pitched voice consistent with physical findings in the larynx.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5320. Pneumonia

Essential features. A pulmonary inflammation, possibly with consol-
idation of lung tissue that may be caused by a variety of bacterial, viral,
or chemical agents.
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Associated features. Symptoms include chills, high fever, chest pain,
and productive cough, purulent and, in severe cases, bloody sputum.
Dysphonia may be a sequelae in some cases.

Vocal impairment. Voice quality may be hoarse or breathy. Vocal
pitch may be lowered in response to vocal fold inflammation and
edema secondary to chronic cough, or raised in response to increased
vocal fold stiffness. Voice symptoms may range from mild to severe,
depending on erythema and edema present in the larynx.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency may be de-
creased with edema, increased with vocal fold stiffness.

Age at onset. May occur at any age.

Course. Course may involve chills, rigor, non-specific symptoms of
headache, malaise, nausea, vomiting, and diarrhea. An extreme conse-
quence is death. Hoarseness frequently accompanies onset of other
symptoms of infection, and resolves as mucous secretion, inflamma-
tion, and edema resolve in response to medical treatment.

Complications. Respiratory failure, septic shock, death. Spread of
disease in infectious cases.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes, and/or compromised immune system. Host
factors: diabetes, alcoholism, chronic obstructive lung disease, immu-
nosuppression (including HIV+), aspiration, Sickle cell disease.

Frequency. Community-acquired pneumonia (outside the hospital):
170 cases per 100,000 people; 20% result in hospitalization. Fre-
quency of disease varies with age. For individuals less than 44 years,
frequency is 94 cases per 100,000. For individuals greater than 65
years, frequency is 280 cases per 100,000. Frequency in hospitalized
patients may approach 25%.

Sex ratio. Unknown. Some reports suggest disease is more frequent in
males.

Familial pattern. Unknown (although infectious causes may increase
familial risk).
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Differential diagnosis. Atelectasis (reduced lung volume); bronch-
iectasis; chronic obstructive pulmonary disease; foreign body aspira-
tion; lung abscess; lung cancer; respiratory failure.

Classification criteria.

(a) Required for medical diagnosis: Most pneumonias are classified by
their etiology (organism). Examples are bacterial (e.g. streptococcal), vi-
ral, fungal, or chemical. A special case of bacterial pneumonia—aspira-
tion pneumonia—is caused by aspiration. In that case, the typical
organisms include gram-negative bacteria and staphylococci.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, low pitch, or loss of high notes consistent with physical find-
ings of the disease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5325. Infectious Sinusitis

Essential features. Inflammation of the paranasal sinuses caused by
bacterial or viral infection. Bacteria involved in acute sinusitis are part
of normal nasal flora. Disease may be acute or chronic. Consequences
include decreased ciliary clearance or obstruction of involved sinus.

Associated features. Sinusitis results in catarrhal (excessive secretion
of thick phlegm or mucous) or purulent discharge through the nose, or
post-nasal discharge. Patient may complain of headache, dental or fa-
cial pain, or nasal obstruction. Denasality may also be present. Voice
quality may be affected.

Vocal impairment. Voice may be hoarse. Vocal pitch may be lowered
in response to vocal fold inflammation and edema secondary to
chronic cough due to post-nasal drip. Voice/speech may be perceived
as hyponasal.

Aerodynamic characteristics: Variable.
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Acoustic characteristics: Fundamental frequency may be decreased.

Age at onset. All age groups are affected.

Course. Course may be acute, sub-acute, or chronic (see classifica-
tion criteria). Sinusitis is more common in the fall, winter, and spring
than in summer. Hoarseness and resonance changes follow onset of
other symptoms of infection, and resolve as mucous secretion, in-
flammation, and edema resolve in response to medical treatment.

Complications. The most significant complications are infections
spreading to the eye and brain, with resultant blindness and/or brain
abscess.

Predisposing factors. Allergic disease; nasal polyps; sinonasal ana-
tomical abnormalities; exposure to disease-carrying individual or air-
borne infectious microbes, and/or compromised immune system.

Frequency. Acute bacterial sinusitis affects 14% of the North Ameri-
can population.

Sex ratio. Balanced between the sexes.

Familial pattern. Unknown.

Differential diagnosis. Allergic rhinitis; vasomotor rhinitis; URI; al-
lergic fungal sinusitis; cystic fibrosis; sinonasal foreign body; sino-
nasal tumors.

Classification criteria.

(a) Required for medical diagnosis: Sinus cultures confirm diagnosis of
infectious sinusitis. Criteria for acute sinusitis is symptom duration < 3
wk; sub-acute sinusitis is progression of symptoms over 21–60 days;
chronic sinusitis is symptoms lasting > 60 days. Radiographic studies (in-
cluding CT scans) may also be of value.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness and/or hyponasality consistent with physical findings in the
larynx or nasopharynx, traceable to sinusitis.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5330. Tuberculosis

Essential features. Tuberculosis is an infectious disease caused by the
bacilli Mycobacteria, in particular, Mycobacterium tuberculosis and
Mycobacterium bovis. Tuberculosis commonly affects the respiratory
system, but may affect the gastrointestinal and genitourinary tracts,
bones, joints, nervous system, lymph nodes, and skin. Laryngeal tuber-
culosis is most often associated with tuberculosis of the lungs. In the
larynx, posterior lesions that resemble other types of granuloma have
typically been reported. Contemporary evidence, however, suggests
that lesions may be localized, possibly ulcerated, and not isolated to the
posterior larynx. More diffuse edema and hyperemia without granu-
loma may also be noted. The true vocal folds appear to be the most
common laryngeal site affected, followed by the false vocal folds.

Associated features. A smooth subepithelial granuloma develops
along with intraepithelial pemphigus (crops of bullae that appear sud-
denly and then disappear, leaving pigmented spots). Systemic symp-
toms may include fever, night sweats, and loss of weight, appetite, and
energy. Patients may complain of odynophagia. In laryngeal tubercu-
losis, voice quality may also be affected.

Vocal impairment. Vocal symptoms of tuberculosis laryngitis include
hoarseness and odynophonia. Voice quality may be hoarse, strained, or
breathy. Vocal pitch may be lowered in response to vocal fold inflam-
mation and edema.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency may be decreased.

Age at onset. 65% of U.S. cases occurred in adults aged 25–64 years.
Onset can occur at any age, or may be congenital.

Course. The disease typically occurs via inhalation of bacteria aero-
solized by infected individuals. From the lungs, bacteria may spread
through lymph and blood to other organs. The lesions may heal by fi-
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brosis and calcification as the disease moves into an arrested or inactive
stage. Reactivation or exacerbation of the disease or re-infection give
rise to the chronic progressive form.

Complications. There is potential for disease spread. A complication
of laryngeal tuberculosis is posterior glottic stenosis and airway com-
promise. Approximately 7% of cases newly identified in the U.S. end
in mortality.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes, and/or compromised immune system. In-
fection may also result from drinking contaminated milk from cows
infected with the bovine form of tuberculosis.

Frequency. A resurgence of tuberculosis occurred in the U.S. in 1986.
In 1998, 18,000 cases were reported to the Center for Disease Control
in the U.S. (6.8/100,000 population). An estimated 18 million people
in the US are infected. An estimated 20–33% of the world population is
infected. Highest frequencies currently occur in Russia, India, Bangla-
desh, Pakistan, and Tibet. Only a small percentage of infected individ-
uals develop symptoms.

Sex ratio. Most significant at extremes of ages. No gender predisposi-
tion is recognized.

Familial pattern. None.

Differential diagnosis. Syphilis, aspergillosis, histoplasmosis,
blastomycosis, sarcoidosis, Wegener’s disease, aspiration pneumonia.

Classification criteria.

(a) Required for medical diagnosis: Positive response to purified pro-
tein derivative skin test. The size and duration of response is more signifi-
cant for the diagnosis than amount of erythema; sputum culture may also
be useful. For confirmation in the larynx, positive biopsy and culture of
suspicious lesions.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness or other voice changes attributable to physical findings in the
larynx due to the disease.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5335. Upper Respiratory Infection (URI)

Essential features. URI is an imprecise term used to refer to any kind
of infectious disease process involving the nasal passages, sinuses,
pharynx, larynx, or bronchi. The cause may be bacterial or viral and is
usually not accurately known. The most common causes are influenza
virus, rhinovirus, and streptococcal bacteria.

Associated features. Patient may complain of throat pain and cough,
rhinorrhea, chills, fever, headache.

Vocal impairment. If the larynx is specifically involved, dysphonia
frequently occurs in conjunction with laryngeal edema and erythema.
Voice quality may be hoarse, breathy, or strained. See Acute Laryngitis
(2200).

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency may be decreased
or, less commonly, increased.

Age at onset. Variable. Depends on nature of infectious disease but
most occur at any age. In the U.S., it is estimated that children in
daycare have an upper respiratory infection approximately every three
weeks from 6 months to 2 years of age.

Course. Usually resolves within about 7–10 days, in otherwise healthy
individuals. Some forms may be associated with a 24-hour prodrome
(mild symptoms initially preceding more severe status). Hoarseness
may accompany or follow onset of other symptoms of infection.

Complications. Bacterial sinusitis or otitis media, following a viral
URI. More severe consequences can occur in immune-compromised,
elderly, and infant individuals. Epiglottitis is a possible complication
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of URI. Complications of streptococcal URI include rheumatic fever,
glomerulonephritis, peritonsilar abscess, and toxic shock syndrome.
There is potential for spread of disease to speaking partners and fam-
ily prior to onset of symptoms (prodrome).

Predisposing factors. Winter increases risk of all forms of URI except
enterovirus, which is more common in the summer. Exposure to dis-
ease-carrying individual or airborne infectious microbes or mycoids,
and/or compromised immune system.

Frequency. Varies depending on disease and season. Some forms are
more common in environments where hygiene and living conditions
are compromised. In the U.S., 40,000,000 physician office visits are
made annually because of pharyngitis.

Sex ratio. Common colds occur more frequently in women, perhaps
due to increased contact with children. See sections on epiglottitis and
laryngotracheal bronchitis.

Familial pattern. None evident, although disease transmission
among family members may be likely due to proximity and fre-
quency of contact.

Differential diagnosis. Non-infectious processes of URI (e.g., laryn-
gopharyngeal reflux disease, Wegener’s disease, allergic sinonasal dis-
ease).

Classification criteria.

(a) Required for medical diagnosis: Characteristic symptom
time-course, and symptom resolution with appropriate medical treatment.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with physical findings due to the condition.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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5340. Acute Epiglottitis

Essential features. Inflammatory process of the epiglottis (free mar-
gins and laryngeal surface most affected) due to infection with
Hemophilus influenza type B or less frequently, staphylococcus or
streptococcus bacteria. The inflammatory process may also involve
the other supraglottic structures (e.g., aryepiglottic folds and aryte-
noids).

Associated features. Early symptoms may include dysphagia, sore
throat, dehydration, fever, tachycardia, and/or restlessness. Voice qual-
ity is not usually hoarse, but resonance may be disturbed resulting in
“hot potato voice.” Vocal strength and endurance may be compromised
due to respiratory obstruction.

Vocal impairment. Mild vocal impairment most common.

Aerodynamic characteristics: Typically unaffected.

Acoustic characteristics: Typically unaffected.

Age at onset. May occur at any age, but most commonly between the
ages of 2 and 6 years.

Course. Symptoms of respiratory obstruction progress rapidly and re-
quire immediate medical attention (steroids, possible airway interven-
tion, e.g., intubation or tracheotomy).

Complications. Airway obstruction leading to possible death or
anoxic brain injury.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes, and/or compromised immune system.

Frequency. Significant reduction due to the HiB vaccine. Incidence in
the US is 0.6 cases per 100,000 population.

Sex ratio. Increased in males.

Familial pattern. None.
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Differential diagnosis. Croup, bacterial tracheitis, retropharyngeal
abscess, peritonsillar abscess, mononucleosis, measles, laryngomal-
acia, diphtheria.

Classification criteria.

(a) Required for medical diagnosis: Epiglottic inflammation (with or
without supraglottic involvement) with positive culture of Hemophilus in-
fluenza type B or streptococcus bacteria.

(b) Required to attribute a voice problem to the medical diagnosis:
“Hot potato voice,” reduced vocal strength or endurance, consistent with
physical findings of the condition.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5345. Syphilis

Essential feature. Infection with the treponema pallidum organism (in
the larynx, treponema pallidum endemicum). Disease is acquired
through intimate contact, exposure to infected blood, or passed from
mother to unborn child.

Associated features. The larynx may be affected in some cases, typi-
cally during the secondary stage of the disease process. Signs include
mucous membrane edema and mucous membrane patches, often in-
volving the epiglottis, that are temporary and disappear with resolution
of the disease. Polypoid lesions of epithelial hyperplasia (condyloma),
presenting as smooth yellow projections on the epiglottis and
interarytenoid tissues and occasionally on the true vocal folds, may
also be noted. Gummata, a soft granuloma varying in size from a milli-
meter to a centimeter or more in diameter, occurs in the tertiary (ad-
vanced) stage of the disease. Fibrosis may develop with increased
edema resulting in respiratory obstruction.
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Vocal impairment. Vocal impairment is variable from mild to severe
depending on progress of the disease.

Aerodynamic characteristics. Variable.

Acoustic characteristics. Variable.

Age at onset. May occur at any age but more likely in adults. Peaks at
ages 15 through 34 years of age.

Course. Hoarseness arises with symptoms of edema that may progress
to gummata development. Fibrosis and respiratory obstruction can oc-
cur in advanced stages.

Complications. Central nervous disease involvement of syphilis is
called neurosyphilis and involves headaches, dizziness, and mood dis-
turbances.

Predisposing factors. Exposure to disease-carrying individual, infec-
tious microbes, and/or compromised immune system.

Frequency. In the U.S., incidence in 2001 was 2.2/100,000 population.

Sex ratio. Balanced between sexes in pediatric population. In U.S.,
slightly more prevalent in men.

Familial pattern. None.

Differential diagnosis. Erythema multiform, herpes simplex, leprosy,
sarcoidosis, amyloidosis.

Classification Criteria.

(a) Required for medical diagnosis: Positive serology screening: VDRL
(Venereal Disease Research Lab), RPR (Rapid Plasma Reagin),
FTA–ABS (Fluorescent Treponemal Antibody Absorption), or positive
culture.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice signs or symptoms consistent with physical findings due to the
condition.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5350. Sarcoidosis

Essential features. Multi-system granulomatous disease of unknown
etiology that can also involve the larynx and airway. Hallmark histol-
ogy of the lesions is noncaseating epithelioid granuloma. Pale, diffuse
edema of supraglottic structures may also be noted.

Associated features. In the larynx, the epiglottis is most commonly in-
volved. Noncaseating submucosal granuloma may produce ulcer-
ations in rare cases. Dyspnea and airway obstruction can arise
secondary to diffuse edema and exophytic masses if the lesion is large.
In addition to epiglottic involvement, the aryepiglottic folds, aryte-
noids, and ventricular folds may become involved. The true vocal folds
are usually not directly involved. Systemic symptoms include fatigue,
anorexia, weight loss, and fever.

Vocal impairment. Vocal impairment is usually mild, but may be-
come moderate depending on progress of the disease.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Most likely adulthood, especially in the 2nd–4th decades
of life.

Course. In the early stage, brownish nodules surrounded by erythema
are noted. Later, these may fuse to form diffuse thickening. Hoarseness
arises with symptoms of edema and later granuloma. Respiratory ob-
struction may occur in advanced stages. Unpredictable course with fre-
quent remissions and recurrent symptoms.

Complications. Airway obstruction can occur due to fibrosis and ste-
nosis. Cranial neuropathies, including vocal fold paralysis, can also
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occur. Other complications include blindness, meningitis, arthritis,
and renal disease.

Predisposing factors. Unknown.

Frequency. Overall prevalence in U.S. is 10–40 cases/100,000 popu-
lation. Disease varies with race, age, and urban versus rural location.
Laryngeal involvement may occur in 1–5% of all patients with
sarcoidosis.

Sex ratio. Slight increased risk in females.

Familial pattern. None.

Differential diagnosis. Wegener’s disease, tuberculosis, syphilis.

Classification Criteria.

(a) Required for medical diagnosis: Diagnosis is made by exclusion pri-
marily. Hallmark is noncaseating epithelioid granuloma. However, since
this may occur in other pathologies, it is not definitive. Serology for serum
angiotension-converting enzyme can be helpful in the diagnosis and dis-
ease monitoring.

(b) Required to attribute a voice problem to the medical diagnosis:
Shortness of breath in speech, or other signs and symptoms consistent
with physical findings associated with the condition.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5355. Scleroma of the Larynx (Klebsiella Rhinoscleromatis)

Essential features. Indurated, circumscribed area of granulation tis-
sue in mucous membrane or skin due to infection with Klebsiella
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rhinoscleromatis (von Frisch bacillus). Usually affects nose, but can
affect larynx or other structures of respiratory tract.

Associated features. Hoarseness and cough occur with scleroma de-
velopment (e.g., thickening of mucosa with inflammatory exudate).
Increasing dyspnea may be observed in advanced cases.

Vocal impairment. Vocal impairment is typically mild, but can deteri-
orate significantly.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Unknown.

Course. Hoarseness and cough arise with scleroma development dur-
ing early stages. Dyspnea may develop as symptoms become more se-
vere.

Complications. There is potential for disease spread.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes, and/or compromised immune system.

Frequency. Very rare in the U.S. More common in Eastern Europe,
Southern Asia, India, Indonesia, tropical Africa, and Latin America.

Sex ratio. Affects females more than males.

Familial pattern. Unknown.

Differential diagnosis. Wegener’s Disease, URI, vocal fold granuloma,
tuberculosis, actinomycosis, leprosy, syphilis, verrucous carcinoma.

Classification criteria.

(a) Required for medical diagnosis: Positive culture for etiologic agent,
gram negative coccobacillus K rhinoscleromatis. The Mikulicz cell is spe-
cific to the lesion, and is identified by special stains or immunological flu-
orescence techniques.
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(b) Required to attribute a voice problem to the medical diagnosis:
Dyspnea or voice changes consistent with physical findings of the dis-
ease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5360. Leprosy

Essential features. Laryngeal leprosy is caused by Mycobacterium
leprae or Hansen’s bacillus. The larynx is typically affected when in-
fection elsewhere extends to it. Inflammatory nodules that produce
scarring are characteristic of the disease.

Associated features. Skin lesions, peripheral nerve involvement with
anesthesia, muscle weakness, and paralysis. Hoarseness may be due to
nodular infiltration of the supraglottis or vocal folds.

Vocal impairment. Vocal impairment may range from mild to severe
dependent upon disease involvement.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. May occur at any age, but more common in children un-
der age 10, and rare over age 40 years.

Course. Incubation period is variable, typically from 2–5 years or
more. Symptom onset is gradual. Initial symptoms may be very mild
and disease may go undiagnosed for long periods. Following the initial
phase of nodular infiltration, resolution of the disease can result in fi-
brosis of the previously infected region(s).

Complications. Skin and peripheral nerve involvement can lead to loss
of sensory and motor function, particularly in the upper extremities.

Predisposing factors. Exposure to disease-carrying individual or air-
borne infectious microbes.
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Frequency. In the U.S., 150–300 new cases are diagnosed per year and
in 90% of those cases, the patient has a history of having lived in for-
eign countries. Worldwide, the number of new cases detected in 1999
was 13.3/100,000 with the highest incidence in India, Bangladesh, In-
donesia, and Myanmar (formerly Burma).

Sex ratio. 1.5–2 to 1 male to female ratio.

Familial pattern. Unknown.

Differential diagnosis. Tuberculosis, syphilis, Wegener’s granulo-
matosis, rhinoscleroma, and neurofibroma.

Classification criteria.

(a) Required for medical diagnosis: Skin smears of suspicious lesions
and/or cultures. Serology tests can also be used for diagnosis. Skin and
nerve biopsies may aid in diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice signs and symptoms consistent with physical findings of the dis-
ease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5365. Actinomycosis

Essential features. Subacute or chronic infection by actinomycosis
bacterial species. Three basic clinical types are distinguished: cervico-
facial (“lumpy jaw”), thoracic, and abdominal.

Associated features. Of greatest interest for voice, cervicofacial acti-
nomycosis is the most common type of actinomycosis. The larynx is
rarely directly involved. However, localized areas of inflammation
with yellow subepithelial granules can occur. Hoarseness, throat pain,
and laryngeal edema can occur.
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Vocal impairment. Voice quality may be hoarse, strained, or
breathy. Vocal impairment can vary significantly depending on dis-
ease involvement.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Any age; peak onset in adulthood (20–50 years of age).

Course. Symptoms begin as hoarseness and/or cough and increase in
severity as physical symptoms progress.

Complications. With regard to the larynx, there are no significant
complications.

Predisposing factors. History of dental or oral surgery.

Frequency. Rare.

Sex ratio. 3:1 male to female ratio.

Familial pattern. Unknown.

Differential diagnosis. Blastomycosis, tuberculosis, candidiasis.

Classification criteria.

(a) Required for medical diagnosis: Direct identification of organisms
on biopsy or culture.

(b) Required to attribute a voice problem to the medical diagnosis:
Vocal signs or symptoms related to physical findings of the disease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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5400. Mycotic (Fungal) Infections of the Larynx

5410. Blastomycosis

Essential features. Infection by Blastomyces dermatitides.

Associated features. Diffuse nodular infiltration of the larynx and
marked epithelial hyperplasia, which may result in vocal fold fixation,
ulcer, and/or stenosis.

Vocal Impairment. Severity of vocal impairment will vary dependent
upon severity of laryngeal lesions as well as resultant vocal fold fixa-
tion. Mild hoarseness and cough may be early presenting symptoms.
As laryngeal motility decreases with increased severity of disease pro-
cess, hoarseness becomes severe; additional symptoms of cough,
dysphagia and dyspnea may be present.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. More common in adults, but may occur as early as in-
fancy. Peak onset is 35 years of age.

Course. Early physical symptoms include inflamed, granular laryn-
geal mucosa in the early stages, followed by dyspnea, hoarseness,
cough, and dysphagia in later stages. Tiny miliary (< 2 mm in diameter)
nodules may develop on the vocal folds. Symptoms typically lessen
and resolve with appropriate medical treatment.

Complications. Pneumonia and Acquired Respiratory Distress Syn-
drome (ARDS).
Predisposing factors. Exposure to disease-carrying individuals or air-
borne infectious microbes. Patients with suppressed immune system,
such as those on chemotherapy, etc.

Frequency. Endemic in central and southeastern regions of the U.S.
(Mississippi River, Ohio River, and Great Lakes). Within the endemic
regions, annual incidence rate of 40 per 100,000 is reported. There are
few incidence reports outside of the U.S.
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Sex ratio. Unclear; possibly slight male predominance.

Familial pattern. Unknown.

Differential diagnosis. Aspergillosis, Cryptococcosis, Tuberculosis,
Histoplasmosis. Type and degree of vocal symptoms are not suffi-
ciently unique to be useful in differential diagnosis.

Classification criteria.

(a) Required for medical diagnosis: Positive culture from sputum col-
lection or biopsy.

(b) Required to attribute a voice problem to the medical diagnosis:
Vocal signs and symptoms consistent with physical findings of the dis-
ease.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5420. Histoplasmosis

Essential features. Infection by Histoplasma capsulatum.

Associated features. May resemble tuberculosis and may produce fe-
ver, anemia, enlargement of the spleen and liver, leukopenia, pulmo-
nary involvement, adrenal necrosis, and ulcers of the gastrointestinal
tract. Laryngeal lesions are characterized as being tumor-like. The
nodular mass is typically brown and can produce ulceration.

Vocal Impairment. Hoarseness, strained quality, severe breathiness
approaching aphonia. Severity of vocal impairment will vary depend-
ent upon the degree of laryngeal involvement.

Aerodynamic characteristics: Variable. Severe breathiness to
aphonia in the presence of significant lesion.

Acoustic characteristics: Variable
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Age at onset. Any age.

Course. Symptoms begin as hoarseness and/or cough, and throat
pain. Early physical symptoms include inflamed, granular laryn-
geal mucosa in the early stages. Symptoms may improve with ap-
propriate and timely medical intervention. In its most severe forms,
it can be fatal.

Complications. CNS invasion, death.

Predisposing factors. Living in endemic regions. Immune deficiency
also increases risk of infection.

Frequency. In endemic areas, 250,000 individuals are infected annu-
ally. Internationally, the fungus is most commonly found in North and
Central America.

Sex ratio. 4:1 male to female ratio.

Familial pattern. None.

Differential diagnosis. Blastomycosis, aspergillosis, coccidioidomy-
cosis, mycoplasma infections, sarcoidosis, tuberculosis. Vocal symp-
toms are not sufficiently unique to be useful in differential diagnosis.

Classification criteria.

(a) Required for medical diagnosis: Positive culture for histoplasmosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Vocal signs and symptoms consistent with physical findings of the dis-
ease, not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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5430. Candidiasis

Essential features. Infection by Candida albicans, which is a yeast-
like fungus. Different subtypes include cutaneous, mucocutaneous,
gastrointestinal, respiratory, genitourinary, hepatosplenic, and sys-
temic candidiasis.

Associated features. In the larynx, physical examination reveals white
patches on a bright red inflamed mucosa affecting the larynx. Associ-
ated signs and symptoms include cough, throat pain, and laryngeal
edema.

Vocal impairment. Voice quality may be hoarse, strained, or breathy.
Vocal impairment varies dependent upon the degree of laryngeal in-
volvement and severity ranges from mild dysphonia to aphonia.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Candidal colonization peaks in infancy and in the elderly
(above 65 years of age). Also, mucocutaneous candidiasis is most
common in infants and elderly.

Course. When affecting the larynx, symptoms of candidiasis, includ-
ing oropharyngeal pain, dysphagia, and hoarseness, may resolve spon-
taneously or require topical or systemic treatment.

Complications. With regard to laryngeal involvement, there are no
significant long-term complications. Complications of systemic dis-
ease are well-documented.

Predisposing factors. Immunocompromised status (status post che-
motherapy, steroid use, and HIV), disruption of normal bacterial flora
due to broad spectrum antibiotic use or other factors.

Frequency. Common.

Sex ratio. Unknown.

Familial pattern. Unknown.
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Differential diagnosis. Histoplasmosis, Cryptococcosis, Herpes Sim-
plex, Laryngopharyngeal Reflux Disease, Mucositis associated with
radiation therapy, Blastomycosis. Vocal symptoms are not sufficiently
unique to aid in differential diagnosis.

Classification criteria.

(a) Required for medical diagnosis: In the larynx, the diagnosis is usu-
ally made by visual inspection (white patches on bright red, inflamed
substrate) with appropriate history. Further information can be obtained
from scrapings or smears with supporting microscopic findings of
candida morphology.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, phonatory effort, loss of high notes, or aphonia, consistent
with laryngeal findings and not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

5440. Coccidioidomycosis
(Valley Fever, Desert Fever, San Joaquin Fever)

Essential features. Infection by coccidioides immitis. May be pulmo-
nary (most common form), cutaneous, or affecting the brain (intra-
cranial).

Associated features. Associated features are specific to the organs af-
fected. In the larynx, physical examination reveals lesions consisting
of nodular masses of granulomatous tissue and laryngeal edema.
Symptoms may include throat pain and generalized fatigue.

Vocal impairment. May include hoarseness, strained quality, or
breathiness.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

5000. NON-LARYNGEAL AERODIGESTIVE DISORDERS � 165



Age at onset. Any age, but more common in adults.

Course. In the larynx, symptoms begin as hoarseness and/or cough
and increase in severity as physical symptoms progress. Improvement
requires medical intervention.

Complications. Respiratory form is rarely fatal (0.2% of cases).

Predisposing factors. Environment. More serious forms are seen in
Hispanic and non-White populations, even when other demographic
factors are controlled.

Frequency. Unknown.

Sex ratio. Not described.

Familial pattern. Unknown.

Differential diagnosis. Blastomycosis; histoplasmosis; tuberculosis;
Wegener’s disease. Vocal symptoms are not sufficiently unique to aid
in differential diagnosis.

Classification criteria.

(a) Required for medical diagnosis: Isolation of fungus from sputum,
smears, or tissue biopsy. Serologic testing can also be used for diagnostic
purposes.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, throat pain, and generalized fatigue, not wholly attributable
to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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6000. PSYCHIATRIC AND PSYCHOLOGICAL DISORDERS
AFFECTING VOICE

This section describes voice disorders that have the primary etiologic
characteristic related to identifiable psychiatric or psychological condi-
tions in the patient. Such disorders do not necessarily involve laryngeal
tissue changes, although exceptions exist.

Similar to most other medical conditions, psychiatric and psychologi-
cal disorders affecting voice are not only diagnoses of exclusion. Rather,
specific inclusion and exclusion criteria must be met. Information for this
section is derived from the Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) and other sources (e.g., Roy, Bless, & Heisey,
2000a; Roy, Bless, & Heisey, 2000b). The conditions described in this
section of the manual are representative, but not exhaustive of psycho-
genic conditions that may affect voice. Information is presented to en-
hance clinicians’ understanding of the conditions, and to identify patients
for appropriate referral to psychiatric and psychological services.

Accurate differentiation of psychogenic conditions—and their relation
to voice—is essential to correct diagnosis, treatment, and prognosis of
voice conditions arising partly or wholly as manifestations of psychiatric
disease. A special caution is that in patients with known psychiatric condi-
tions, special care must be used to rule out other medical conditions that
may contribute to a voice problem.

Some patients present with voice disorders that appear to have a psy-
chogenic component, but do not meet DSM-IV criteria for a psychologi-
cal or psychiatric disorder. Please refer to Voice Disorder—Undiagnosed
or Not Otherwise Specified (9000). This category is appropriate for those
patients whose psychological factors do not satisfy the DSM-IV classifi-
cation criteria described in this section, or for whom the psychological or
psychiatric diagnosis is pending.

6010. Somatoform Disorders

Somatoform Disorders encompass an array of conditions including
Somatization Disorder (historically hysteria or Briquet’s syndrome), Un-
differentiated Somatoform Disorder, Conversion Disorder, Pain Disorder,
Hypochondriasis, Body Dysmorphic Disorder, and Somatoform Disorder
Not Otherwise Specified. Of these, Somatization Disorder, Conversion
Disorder, Pain Disorder, and Hypochondriasis are probably the most
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common to present in voice clinics. Accordingly, these conditions are dis-
cussed in this section.

6011. Somatization Disorder

Essential features. History of significant, multiform, physical com-
plaints that cannot be fully explained by a medical condition or sub-
stance use. Onset must be prior to age 30, and continue over several
years. Complaints are associated with medical treatment or significant
alteration in social, occupational, or other functions. Additional crite-
ria include complaints in the following domains since onset: four pain
symptoms; two gastrointestinal symptoms; one sexual symptom; one
pseudoneurological symptom.

Associated features. A possible complaint for voice is odynophonia
and vocal fatigue.

Vocal impairment.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Prior to age 30 years. Symptoms are frequently seen dur-
ing adolescence.

Course. Pattern of recurring symptoms.

Complications. Social, affective, occupational.

Predisposing factors. Unknown.

Prevalence. Somatization disorder estimates range from 0.2% for fe-
males, and less than 0.2% in males.

Sex ratio. More common in females.

Familial pattern. Women with Somatization Disorder have 10–20%
of first-degree relatives with the condition. Both genetic and social en-
vironmental factors appear to play a role.
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Differential diagnosis. Other medical conditions; schizophrenia; anx-
iety disorder; panic disorder; depression; pain disorder; sexual dys-
function; dissociative disorder; hypochondriasis.

Classification criteria.

(a) Required for medical diagnosis: Recurring, multiple physical
symptoms unexplained by a known medical condition or substance use,
beginning before age 30, occurring over several years, resulting in treat-
ment-seeking or significant impairment socially or occupationally. Ad-
ditionally, the following findings must have occurred at some time since
onset: four pain symptoms; two gastrointestinal symptoms; one sexual
symptom; one pseudoneurological symptom (e.g., pseudoseizures).

(b) Required to attribute a voice problem to the medical diagnosis:
Significant voice symptoms and usually signs in the context of other so-
matic complaints, consistent with Somatization Disorder and not wholly
attributable to other causes.

Severity criteria:

(a) Medical: See Introduction

(b) Vocal: See Introduction

6012. Conversion Disorder (historically “hysteria” or Briquet’s
syndrome)

Essential features. The primary defining feature is non-trivial, sig-
nificant deficit in voluntary motor or sensory function (e.g., pseudo-
paralysis, aphonia, pseudoblindness, pseudoseizures, tremor) not
fully explained by a medical condition. Vegetative functions are typi-
cally intact.

Associated features. Symptoms or signs occur following stress or
conflict, and are not attributable to malingering, substance use, or a
culturally accepted behavior within the individual’s environment. The
behavior causes significant clinical distress or impaired life function-
ing. Symptoms and signs are not restricted to sexual dysfunction or
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pain. Individuals may display surprising lack of apparent concern, or
“la belle indifference.” The left side of the body is more commonly af-
fected than the right.

Vocal impairment. Findings can range from dysphonia to odyno-
phonia, vocal fatigue, and total voice loss. Vegetative vocal tasks re-
main intact (coughing, laughing, etc.). Typically, conditions affecting
voice are not accompanied by other manifestations of conversion.

Aerodynamic characteristics. Variable. Minimum and average
phonatory airflows may be increased, if vocal fold contact is in-
complete.

Acoustic characteristics. Variable. When voice is present, funda-
mental frequency is often increased, perturbation is increased, and
signal-to-noise ratio is reduced. However, aphonia is a common
finding.

Age at onset. Onset is usually late childhood to early adulthood. How-
ever, younger and older onsets have been reported.

Course. Onset is typically acute. However, symptoms may increase
gradually. Especially isolated symptoms tend to remit quickly. For
hospitalized cases, remittance usually occurs within 2 weeks. Symp-
tom recurrence occurs in some patients (between 1/5 to ¼ of patients,
within 1 year). Prognosis tends to be good for aphonia, limb paralysis,
and blindness. Prognosis is poorer for tremors and seizures.

Complications. A primary complication is incorrect medical diagno-
sis, followed by inappropriate medical or surgical intervention. Sec-
ondary complications occur in social and occupational functioning.

Predisposing factors. Data indicate that 64% of patients with conver-
sion disorder have organic brain disorder, in comparison to 5% of con-
trol subjects. Additionally, some evidence suggests a genetic link (see
familial pattern below).

Prevalence. Reports range from 15–22 cases per 100,000, to as much
as 300 cases per 100,000 in the population.

Sex ratio. More common in females. Sex ratio is estimated between
2:1 and 10:1.
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Familial pattern. Limited data exist suggesting an increased risk in in-
dividuals with family members having the disorders. Risk is increased
for monozygotic but not dizygotic twins.

Differential diagnosis. Amyotrophic Lateral Sclerosis; anxiety, Bell’s
palsy, depression, Huntington chorea, hyperparathyroidism, myasthe-
nia gravis, Factitious Disorder, spasticity, dystonia, organically based
tremor.

Classification criteria.

(a) Required for medical diagnosis: Wholesale disruption in voluntary
motor or sensory function (e.g., pseudoparalysis, aphonia/dysphonia,
pseudoblindness, pseudoseizures, tremor) not fully explained by a gen-
eral medical condition; symptoms or signs follow stress or conflict, and
are not attributable to malingering, substance use, or socially sanctioned
behavior; the problem causes significant clinical distress or altered life
functioning; symptoms and signs are not restricted to sexual dysfunction
or pain.

(b) Required to attribute a voice problem to the medical diagnosis:
Significant disruption or loss of voice, satisfying criteria for conversion
disorder, not wholly attributable to other causes. Confidence in the diag-
nosis is increased by evidence of intact vegetative laryngeal functions, and
by rapid resolution with behavioral intervention. However, it should be
noted that intact cough is neither necessary nor sufficient to attribute a
voice problem to a conversion condition.

Severity criteria:

(a) Medical: See Introduction

(b) Vocal: See Introduction

6013. Pain Disorder

Essential features. The primary presenting factor is pain in one or
more locations, without clear relation to a general medical condition.
Pain causes significant distress or reduction in function in social or oc-
cupational domains. The condition may be acute or chronic.
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Associated features. Psychological factors appear to play a role in on-
set, exacerbation, or maintenance. Pain is not attributable to malinger-
ing, mood disorder, anxiety, or psychosis, and does not satisfy criteria
for dyspareunia (pain with sexual intercourse). In voice, the predomi-
nant feature is odynophonia or, more generally, laryngeal pain.

Vocal impairment. Odynophonia and laryngeal pain are predominant
features.

Aerodynamic characteristics: Variable; may be unaffected.

Acoustic characteristics: Variable; may be unaffected.

Age at onset. The condition is seen in children as well as adults. Thus,
onset at any age is implied.

Course. Acute pain usually resolves after brief duration. With chronic
pain, a positive prognostic factor for recovery appears to be mainte-
nance of consistent work schedule or consistent participation in sched-
uled life activities, without acquiescence to pain as a determinant of
lifestyle.

Complications. Extensive or aggressive medical treatment with con-
founding side-effects, and habituation. Reduction in participation in
life activities.

Predisposing factors. Cultural factors may influence the expressed
perception of pain. Evidence showing nonspecific inflammatory
changes throughout the GI tract indicates a role of immunomodulation.
Emotional factors can increase muscular tension and thus muscular
pains and headaches. Psychosocial factors include family history of
anxiety, depression, and other psychiatric conditions, chronic illness in
a parent, psychological stressors, and secondary gain.

Prevalence. 10–30% of children and adolescents experience headache
or abdominal pain without detectable medical cause, at least once
weekly. Estimates indicate that 10–15% of adults have some form of
occupational disability due to back pain alone, within a given year in
the United States.

Sex ratio. Females experience some chronic pain conditions more of-
ten than males (e.g., headaches, musculoskeletal pain).
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Familial pattern. Increased frequency of depression, alcohol depend-
ence, and chronic pain in first-degree biological relatives.

Differential diagnosis. Anxiety disorder, child abuse or neglect, con-
version disorder. With regard to the voice, laryngopharyngeal reflux
and Muscle Tension/Adaptive Dysphonia (8020) must be ruled out.

Classification criteria.

(a) Required for medical diagnosis: The primary presenting factor is
pain in one or more locations, without clear relation to a general medical
condition. The condition may be acute or chronic; pain causes significant
distress or reduction of function in social or occupational functioning;
psychological factors appear to play a role in onset, exacerbation, or main-
tenance of symptoms; pain is not attributable to malingering, mood disor-
der, anxiety, or psychosis, and not does satisfy criteria for dyspareunia
(pain with sexual intercourse).

(b) Required to attribute a voice problem to the medical diagnosis:
The primary feature is odynophonia or laryngeal pain, independent of
phonation and not attributable to other medical causes Laryngopharyn-
geal Reflux (2300).

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6014. Hypochondriasis

Essential features. Patient’s significant preoccupation with, and fear
of having one or more significant diseases, without medical basis,
based on misinterpretation of bodily feedback. Preoccupation persists
despite negative results of medical tests and reassurance. Beliefs
around health status are not delusional, and cause significant distress or
altered life functioning with duration of at least 6 months.

Associated features. Medical history is often related in great detail.
Patients present a history of significant treatment-seeking behavior
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(peregrination), known commonly as “doctor shopping,” with charac-
teristic deteriorating relations with medical professionals, anger, and
frustration. A history of multiple complaints, without medical basis, is
common. Family life may become centered around the patient’s prob-
lems. In voice, complaints may occur in the context of numerous other
somatic symptoms, many or most without known medical basis.

Vocal impairment. Commonly, signs and symptoms point to the pos-
sibility of neurogenic disorder, without a clear, cohesive pattern con-
sistent with known neurogenic conditions.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Information not available.

Course. The condition is usually intermittent.

Complications. Inappropriate, invasive treatments with side effects.
Disrupted familial, social, and occupational function.

Predisposing factors. Neurochemical deficiencies and selected
other somatoform disorders may co-occur, as for depression and anx-
iety. This finding may explain co-morbidity of the conditions as well
as effectiveness of single treatments affecting the whole spectrum of
conditions (e.g., selective serotonin reuptake inhibitors). Addi-
tionally, psychosocial factors appear to increase the risk of hypo-
chondriasis, including negative parental attitude toward illness, and
prior illness in the patient.

Prevalence. 3%–5% of cases in medical settings correspond to hypo-
chondriasis. Rates are similar in the United States and internationally.

Sex ratio. Appears to occur equally in males and females.

Familial pattern. Unknown.

Differential diagnosis. Anxiety, conversion disorder, depression, per-
sonality disorder, schizophrenia.
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Classification criteria.

(a) Required for medical diagnosis: Preoccupation with having serious
medical disease, based on misinterpretation of somatic information; pre-
occupation persists despite negative results of medical tests and reassur-
ance; beliefs around health status are not delusional; beliefs cause
significant distress or altered life functioning; duration of at least 6
months; condition is not better as corresponding to Generalized Anxiety
Disorder, Obsessive-Compulsive Disorder, Panic Disorder, Major De-
pression, Separation Anxiety, or other Somatoform Disorder.

(b) Required to attribute a voice problem to the medical diagnosis:
Significant preoccupation with having serious disease affecting voice, in
the absence of physical confirmation; general profile consistent with
hypochondriasis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6020. Factitious Disorders

Essential features. Purposeful production or imitation of medical
signs or symptoms. Munchausen’s syndrome, which some authors
consider a subtype of Factitious Disorders, is distinguished by partic-
ularly virulent involvement with the factitious condition, dangerous
attempts to inflict injury or the appearance of disease, peregrination
(traveling from doctor to doctor to seek treatment), even across cities
and countries, and the presence of false claims about associations
with famous individuals, personal credentials, and exceptional ac-
complishments.

Associated features. In Factitious Disorders, the patient’s responses
to in-depth questions about signs and symptoms may be vague and in-
consistent. When the predominant feature of the complaints is psycho-
logical symptoms, the patients may respond to factual queries with
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approximate answers (the Diagnostic and Statistical Manual of Men-
tal Disorders-IV gives the example that the response to a query about
the product of 8 times 8 might be 65). Also, the patient may use a vari-
ety of substances to induce symptoms, such as psychoactive sub-
stances. When the condition predominantly focuses on physical signs
and symptoms, substance abuse and inappropriate use of analgesics
may be present.

Vocal impairment. Vocal impairments may be included as feigned
symptoms and signs of disease.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Usually first occurs in early adult age, often following
hospitalization for a medical or other mental disease.

Course. The condition is usually chronic.

Complications. Extensive inappropriate medical treatments; classic
“gridiron abdomen” from multiple inappropriate surgeries. Numerous
hospitalizations across the lifespan are not uncommon. Patients may
change from doctor to doctor, and may change cities and even coun-
tries to continue their pattern of medical treatment-seeking.

Predisposing factors. Not well understood. Some speculation indi-
cates history of neglect or abandonment as a risk factor. Other hypothe-
ses about risk factors point to possible masochism, desire to be the
center of attention, to be dependent, poor self-esteem and vulnerabil-
ity, the need to feel superior to authority figures such as physicians by
duping them; grudge against medical professionals or history of per-
sonal relations with medical professional; personality disorder (bor-
derline, narcissistic, antisocial personality disorder in particular).

Frequency. Reliable estimates are not available. Specific sites (e.g.,
large teaching hospital in Canada) have indicated a frequency of 0.8%
of cases involving Factitious Disorder. In a clinic in Australia, 1.5% of
infants had Factitious Disorder by parental or other proxy.

Sex ratio. Appears more common in males than females.
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Familial pattern. Unknown.

Differential diagnosis. Actual medical conditions or other psychiatric
illness (Delusional Disorder, Depression, Schizophrenia); malinger-
ing, which has external (e.g., financial) incentive, whereas Factitious
Disorder has internal incentive.

Classification criteria.

(a) Required for medical diagnosis: Purposeful production or imitation
of physical or mental disease; motivation to assume the role of a sick per-
son; lack of external motivation for the behaviors (financial gain, avoid-
ance of responsibility, improvement in physical status, as with
malingering). Additional criteria for Munchausen’s syndrome include es-
pecially consuming preoccupation with the feigned illness and pursuit of
medical treatment; significant attempts to actually generate dangerous
medical conditions, peregrination, and grandiosity regarding accomplish-
ments, relationships with famous individuals, credentials, etc.

(b) Required to attribute a voice problem to the medical diagnosis:
Purposeful production of voice disturbance, satisfying criteria for Facti-
tious Disorder in general. Normal voice under sodium amytal interview
may be a useful adjunct to classification.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6030. Selective Mutism (previously Elective Mutism)

Essential features. Withholding of oral communication (speech) in
specific social settings, in the presence of normal laryngeal structure,
and normal voice function in most settings.

Associated features. Psycho-social problems, social isolation, embar-
rassment, clinging, compulsivity, temper tantrums, defiant or oppo-
sitional actions, especially within the home environment.
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Co-morbidities in children may include enuresis, encopresis, abnor-
mal electroencephalography results, and possibly speech and language
disorders.

Vocal impairment. Voice is characteristically normal when phonation
is present.

Aerodynamic characteristics: Normal, when voice is present.

Acoustic characteristics: Normal, when voice is present.

Age of onset. Usually prior to age 5. However, the problem may not be
addressed clinically until school age. May occur at other times during
the school-age years in response to traumatic events. Can occur in adults.

Course. Sometimes the condition persists for only a few months.
However, without intervention, it may persist for years.

Complications.Social isolation; teasingbypeers; educationaldifficulties.

Predisposing factors. Stressful or humiliating experience in school or
pre-school.

Frequency. The condition occurs in less than 1% of children present-
ing to mental health centers.

Sex ratio. Somewhat greater frequency in females.

Familial pattern. The condition is more common in families with
first- and second-degree relatives who have panic or other anxiety dis-
orders.

Differential diagnosis. Hearing loss; oppositional-defiant disorder;
causes due to English as a second language and associated cultural fac-
tors; mental retardation; aphasia or apraxia; Mood Disorder;
Somatization Disorder; Pervasive Developmental Disorder; Schizo-
phrenia; other Psychotic Disorder; abnormal EEG; primary speech or
language disorder that could account for the problem.

Classification criteria.

(a) Required for medical diagnosis: Reliable failure to speak in speci-
fied settings (e.g., school) in the context of speech occurring in other set-
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tings; the problem negatively influences educational, social, or
occupational functioning; duration of 1 month or longer (excluding the
first month in school).

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6040. Anxiety

Anxiety encompasses a spectrum of conditions including Panic Attack,
Agoraphobia (fear of open spaces), Panic Disorder Without Agoraphobia,
Panic Disorder With Agoraphobia, Agoraphobia Without History of
Panic Disorder, Specific Phobia, Social Phobia, Obsessive-Compulsive
Disorder, Posttraumatic Stress Disorder, Acute Stress Disorder, General-
ized Anxiety Disorder, Anxiety Disorder Due to a General Medical Con-
dition, Substance-Induced Anxiety Disorder, and Anxiety Disorder Not
Otherwise Specified. Of these, Posttraumatic Stress Disorder and Gener-
alized Anxiety Disorder are probably those conditions most likely to have
a causal relation to a voice problem. Accordingly, those conditions will be
presented in this section.

6041. Posttraumatic Stress Disorder

Essential features. History of witness to serious events which threat-
ened physical safety or life of self or others; the response was signifi-
cant fear, helplessness, or horror.

Associated features. The original event is re-experienced chronically
in one or more ways: recurrent intrusive memories of the event; recur-
rent dreams of the event which are distressing; sense of reliving the
event; significant psychological distress in response to internal or ex-
ternal cues connected to the event; heightened physiological response
to internal or external cues connected to the event; significant avoid-
ance of stimuli connected to the event, or psychological numbing in re-
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sponse to those stimuli; persistent symptoms of heightened arousal not
present prior to the event (e.g., sleep difficulties, irritability, attentional
difficulties, hypervigilance, heightened startle response). Voice prob-
lems associated with Posttraumatic Stress Disorder may manifest as
some form of Muscle Tension/Adaptive Dysphonia (8020), sometimes
in extreme form up to and including aphonia.

Vocal impairment.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Any age, including childhood.

Course. Symptoms typically have onset within 3 months of the trau-
matic event. However, symptom onset may also occur with a delay of
months or years.

Complications. Restrictions in educational, social, occupational, and
familial functioning, which may be profoundly debilitating in some
cases.

Predisposing factors. Witness of serious threat of physical harm to
oneself or others, including threat or actual death.

Frequency. Lifetime prevalence of 8–10% of individuals in the gen-
eral population. Studies of individuals who are at risk (e.g., veterans of
combat, individuals exposed to volcanic eruptions, victims of violent
crime) have indicated a prevalence ranging from 3%–58%.

Sex ratio. Females may have higher frequency of the disorder than
males. Females are most likely to have the condition secondary to sex-
ual assault; a more common source of the condition in males is expo-
sure to combat.

Familial pattern. Unknown.

Differential diagnosis. Obsessive-Compulsive Disorder; Schizophre-
nia; malingering; substance-induced disorders; voice problems due to
other causes.
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Classification criteria.

(a) Required for medical diagnosis: History of witness to serious
events which threatened physical safety or life of self or others; the re-
sponse was significant fear, helplessness, or horror. The original event is
re-experienced chronically in one or more ways: recurrent intrusive
memories of the event; recurrent dreams of the event which are distress-
ing; sense of reliving the event; significant psychological distress and/or
heightened physiologic response to internal or external cues connected
to the event; significant avoidance of stimuli connected to the event, or
psychological numbing in response to those stimuli; persistent symp-
toms of heightened arousal not present prior to the event (e.g., sleep dif-
ficulties, irritability, attentional difficulties, hypervigilance, heightened
startle response).

(b) Required to attribute a voice problem to the medical diagnosis:
Voice symptoms and signs can be related to the medical condition, not
wholly attributable to another condition.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6042. Generalized Anxiety Disorder

Essential features. Extensive worry and anxiety fluctuating across
numerous issues, on more than half of all days for at least 6 months.
The individual has difficulty controlling the anxiety, which is accom-
panied by at least three of the following: restlessness, easy
fatigability, difficulty paying attention, irritability, muscle tension,
sleep abnormalities. Anxiety and worry are not limited to issues char-
acteristic of other psychiatric diagnoses (e.g., fear of having a panic
attack, social fear, fear of contamination, separation anxiety, fear of
gaining weight, fear of serious illness, posttraumatic stress syn-
drome). The condition causes significant distress and negative influ-
ence in life functioning.
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Associated features. The focus of the anxiety may shift across issues,
but the general pattern of anxiety is persistent. Voice problems may oc-
cur as one manifestation of the disorder.

Vocal impairment. Data are not available for voice conditions specifi-
cally diagnosed as Generalized Anxiety Disorder. However, it is rea-
sonable to assume that these voice problems may be mediated by
muscle tension. Vocal impairment may involve dysphonia or aphonia,
often without organic findings.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. In the majority of cases, symptoms are reported to have
initiated in childhood or adolescence (more often the latter). However,
onset may also occur after age 20.

Course. Symptoms usually fluctuate across the lifespan. Symptoms
tend to worsen during periods of stress.

Complications. Difficulty in social interactions and occupational
functioning.

Predisposing factors. Although anxiety may have a familial pattern,
no genetic basis has been found for Generalized Anxiety Disorder, spe-
cifically. Relative to voice, some reports indicate the possibility of a re-
lation between state-trait anxiety, depression, and introversion plus
neuroticism, and dysphonias without organic findings.

Frequency. 1-year rate is approximately 1–3%. Lifespan rate is about 5%.

Sex ratio. In children, frequency is about equal for males and females.
However, in adolescence, females have greater frequency than males.
For adults, about 55%–60% of individuals presenting clinically with
the disorder are female. Epidemiological studies indicate an approxi-
mately two-thirds sex ratio in favor of females.

Familial pattern. Clear findings are not reported regarding a familial
pattern in Generalized Anxiety Disorder.
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Differential diagnosis. For medical diagnosis, the following conditions
must be ruled out: Obsessive-Compulsive Disorder, Panic Disorder, So-
cial Phobia, Attention Deficit/Hyperactivity Disorder; Posttraumatic
Stress Syndrome; Bipolar Disorder; Depression; Dysthymia; Somato-
form Disorder.

Classification criteria.

(a) Required for medical diagnosis: Medical diagnosis of the condition
requires that the following criterion be met: extensive worry and anxiety
fluctuating across numerous issues on more than half of all days for at
least six months. The individual has difficulty controlling the anxiety,
which is accompanied by at least three of the following: restlessness, easy
fatigability, difficulty paying attention, irritability, muscle tension, sleep
abnormalities. Anxiety and worry are not limited to issues characteristic
of other psychiatric diagnoses (e.g., fear of having a panic attack, social
fear, fear of contamination, separation anxiety, fear of gaining weight,
fear of serious illness, posttraumatic stress syndrome). The condition
causes significant distress and negative influence in life functioning.

(b) Required to attribute a voice problem to the medical diagnosis:
Medical criteria must be satisfied for Generalized Anxiety Disorder, and
voice problems not wholly attributable to other conditions.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6050. Mood Disorders

This spectrum of psychiatric conditions includes Major Depressive
Disorder, Dysthymic Disorder, Depressive Disorder Not Otherwise
Specified, Bipolar I Disorder, Bipolar II Disorder, Cyclothymic Disor-
der, Bipolar Disorder Not Otherwise Specified, Mood Disorder Due to
a General Medical Condition, Substance-Induced Mood Disorder, and
Mood Disorder Not Otherwise Specified. Of these, probably the most
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common conditions to affect voice directly are Major Depressive Dis-
order (Recurrent) and Bipolar Disorders, which are discussed in the
next sections.

6051. Major Depressive Disorder (Recurrent)

Essential features. History of two or more Major Depressive Epi-
sodes, separated by at least two months, involving five or more of the
following, for most of the day during most days, during a 2-week pe-
riod, including at least one symptom of depressed mood or anhedonia:
reduced interest in pleasure in most or all activities; significant weight
loss without dieting, significant weight gain, or change in appetite; in-
somnia or hypersomnia; increase or decrease in psychomotor function;
fatigue or poor energy; feelings of having little self-worth or excessive
guilt; poor concentration or indecisiveness; recurring thoughts of
death, suicidal ideation, or suicide attempt. Symptoms cause signifi-
cant disruption to life activities; symptoms are not attributable to ef-
fects of a substance or general medical condition; symptoms are not
attributable to bereavement, and last for more than two months after the
loss of a loved one.

Associated features. Voice problems can occur in conjunction with
depression or their pharmacologic treatments. Also, secondary
phonotraumatic lesions have been reported in some cases as the result
of crying or sobbing.

Vocal impairment. Although specific data are not available, clinical
observations suggest that voice problems having an etiological link to
depression may be manifested by hypoadducted voice function, in
conjunction with muscular hyper- or hypofunction depending on the
characteristics of the depression.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Fundamental frequency and intensity are
reported to be decreased with depression.

Age at onset. Average onset occurs in the mid-twenties.

Course. Recurrence of depressive episodes may cluster during brief
time periods, or years may intervene between recurrences. Among in-
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dividuals who have a single depressive episode, about 50%–60% will
have at least one additional occurrence.

Complications. Significant disruption often occurs in life activities,
general health behaviors, and suicide. For voice, a complication may
arise with the use of antidepressants, many of which are drying and
thus may increase the risk of poor voice function and phonotrauma.

Predisposing factors. Genetic factors (see familial pattern below);
disruption in serotonin (i.e., 5-HTP) in the central nervous system; dis-
ruption in norepinephrine and dopamine; learned helplessness.

Frequency. Approximately 10%–25% of women and 5%–12% of
men have Major Depressive Disorder across the lifespan in the United
States. Prevalence at a given point in time is 5%–9% for women, and
2%–3% for men.

Sex ratio. Sexes are equally affected in prepubertal children. In adoles-
cence, females are affected at twice the rate of males. Risk across the
lifespan is 10%–25% for women, and 5%–12% for men in the United
States.

Familial pattern. The condition has 1.5–3 times greater likelihood in
individuals with first-degree biological relatives with the condition.
Risk increases for individuals who have first-degree, adult biological
relatives with Alcohol Dependence, and children of individuals with
Attention Deficit/Hyperactivity Disorder may have increased risk as
well.

Differential diagnosis. Differentials for medical diagnosis of the
condition include mood disorders due to central nervous system dis-
ease, such as Alzheimer’s disease, neoplasm, inflammatory disease,
sleep disorders (obstructive sleep apnea), infectious disease, pharma-
cologic etiology, endocrine disorders, substance use, abuse, or de-
pendence, seasonal affective disorder, dysthymia, anxiety disorders,
eating disorders, personality disorders, normal bereavement. The dif-
ferential for attributing a voice problem to Major Depressive Disor-
der requires that the voice problem cannot be more parsimoniously
attributable to another condition or disease.
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Classification criteria.

(a) Required for medical diagnosis: History of two or more Major De-
pressive Episodes, separated by at least 2 months (five or more of the fol-
lowing, for most of the day during most days, during a 2-week period,
including at least one symptom of depressed mood or anhedonia (inability
to derive pleasure from normal day to day activities): reduced interest
most or all activities; significant weight loss without dieting, significant
weight gain, or change in appetite; insomnia or hypersomnia; increase or
decrease in psychomotor function; fatigue or poor energy; feelings of hav-
ing little self-worth or excessive guilt; poor concentration or indecisive-
ness; recurring thoughts of death, suicidal ideation, or suicide attempt.
Symptoms cause significant disruption to life activities; symptoms are not
attributable to effects of a substance or general medical condition.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice symptoms and signs must be attributable to one or more aspects of
the disease, such as depressed physiological functioning related to
anhedonia in communication, vocal tract drying due to antidepressant
use, or phonotraumatic lesions secondary to crying or sobbing.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6052. Bipolar I Disorder

Bipolar Disorders in general encompass a series of conditions including
Bipolar I Disorder, Bipolar II Disorder, Cyclothymia, and Bipolar Disor-
der Not Otherwise Specified. Bipolar I Disorder itself, which is discussed
in this section, encompasses six different sets of criteria, including Single
Manic Episode, Most Recent Episode Hypomanic, Most Recent Episode
Manic, Most Recent Episode Mixed, Most Recent Episode Depressed,
and Most Recent Episode Unspecified. General information is provided
about Bipolar I Disorder.

Essential features. Clinical course involves one or more Manic Epi-
sodes (period at least 1 week in duration involving unusually high, ex-
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pansive, or irritable mood), and involving three or more of the
following symptoms: exaggeratedly positive self-esteem or grandi-
osity, decreased sleep needs, pressed speech, flight of ideas, easy dis-
tractibility, exaggerated pursuit of goal-directed activities or physical
agitation, increased involvement in activities of pleasure with potential
for harm, or Mixed Episodes (period at least 1 week in duration involv-
ing criteria for Manic Episode and Major Depressive Episode, nearly
daily. Moods alternate rapidly.)

Associated features. Disorganized thinking, disorganized behav-
ior. Educational, occupational, social, and familial disruption.
Other psychiatric conditions may co-occur, including Anorexia
Nervosa, Bulimia Nervosa, Attention Deficit/Hyperactivity Disor-
der, Panic Disorder, Social Phobia, and Substance-Related Disor-
ders. Voice problems may manifest as a sequelae of rapid, loud, and
extended speech, culminating in phonotraumatic lesions. Risk of
voice disruptions in general, and lesions in particular, is increased
by the use of medications causing xerostomia (dry mouth), and
physiologic excitability.

Vocal impairment. Hyperfunction and phonotraumatic lesions may
be a sequelae of Bipolar Disorder. Additionally, the risk of voice dis-
ruptions and phonotrauma is increased with the use of drying medica-
tions causing xerostomia.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Variable.

Age at onset. Childhood to age 50 years. Average age of onset is 21
years, with most cases commencing between age 15–19 years.

Course. The disorder is recurrent. Most manic episodes occur soon be-
fore or soon after a Major Depressive Episode. The number of manic
and major depressive episodes across the lifespan is greater for Bipolar
I Disorder than for Major Depressive Disorder. Suicide is an extreme
consequence of the condition (see complications).

Complications. Significant disruption in occupational, social, famil-
ial, and life functioning. About 25%–50% of people with manic-de-
pressive illness (Bipolar Disorder) attempt suicide; 11% achieve it.
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Predisposing factors. Although specific biological markers have not
been found, genetic studies consistently implicate a genetic compo-
nent to the disease (see familial pattern).

Frequency. Occurrence of bipolar disorders in general, across the life-
span, is 1%–1.6%.

Sex ratio. Equal distribution across the sexes. However, females are
more likely to experience rapid cycling bipolar disorder (4 or more cy-
cles annually), as compared to men.

Familial pattern. Individuals with first-degree relatives having the
disease have a seven-fold increase of risk for the disease, in compari-
son to the remainder of the population.

Differential diagnosis. Differentials for the medical diagnosis in-
clude: Anxiety Disorders, Hyperthyroidism, Posttraumatic Stress Dis-
order, Systemic Lupus Erythematosus. The primary differential
required to attribute a voice disorder to Bipolar disease is idiopathic
(non-psychogenic) hyperfunction.

Classification criteria.

(a) Required for medical diagnosis: Clinical course involves one or
more Manic Episodes (period at least one week in duration involving un-
usually high, expansive, or irritable mood, and involving three or more of
the following symptoms: exaggeratedly positive self-esteem or
grandiosity, decreased sleep needs, press of speech, flight of ideas, easy
distractibility, exaggerated pursuit of goal-directed activities or physical
agitation, increased involvement in activities of pleasure with potential for
harm), or Mixed Episodes (period at least one week in duration involving
criteria for Manic Episode and Major Depressive Episode, nearly daily.
Moods alternate rapidly.)

(b) Required to attribute a voice problem to the medical diagnosis:
The individual’s vocal manifestations can be directly linked to Bipolar
disease characteristics (e.g., loud, rapid, pressed speech for extended peri-
ods; pharmacologic drying).

Severity criteria.

(a) Medical: See Introduction
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(b) Vocal: See Introduction

6060. Gender Identity Disorder

Essential features. An individual’s desired vocal behavior is not con-
gruent with the biological sexual characteristics present at birth. There
is dissatisfaction with the voice and communication patterns that are
biologically predictable and an attempt is made to assume the other
gender role on a part-time or full-time basis. Transgendered individu-
als have a strong desire to live as a member of the opposite sex from
their biologic orientation. Transvestite individuals may cross-dress for
many reasons, but they do so for reasons that do not include feelings of
gender dysphoria.

Associated features. Some individuals may retain their original geni-
talia and permanently or temporarily cross-dress. Other individuals
may undergo sexual reassignment surgery and hormone treatments.
Sexual orientation may or may not change. A small percentage of
male-to-female transsexuals undergo vocal fold surgery. Virtually all
female-to-male transsexuals experience virilization as a result of hor-
monal therapy.

Vocal Impairment.
Adult male to female: Biologic males who desire to appear female.
The following characteristics represent initial status prior to attempts
to modify voice.

Aerodynamic characteristics: Average phonatory airflow is usu-
ally too low in comparison to the target female voice.

Acoustic characteristics: Fundamental frequency is low in com-
parison to the target female voice. Formant characteristics as well as
suprasegmental features typically remain characteristic of male
speech.

Adult female to male: Biologic females who desire to appear male.
The following characteristics represent initial status prior to attempts
to modify voice.

Aerodynamic characteristics: Average phonatory airflow is usu-
ally too high in comparison to the target male voice.
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Acoustic characteristics: Fundamental frequency is high in com-
parison to the target male voice. Formant characteristics may re-
main characteristic of female speech. However, this feature is less
of a problem in gender identification than for male-to-female
transsexuals.

Age of onset. Initial signs may manifest in childhood, adolescence, or
adulthood.

Course. Dysphoria, or dissatisfaction with the original gender role, is
usually experienced for many years prior to a decision to make a
semi-permanent or permanent change to the other gender. It is com-
mon practice for physicians to require a candidate for sexual reassign-
ment surgery to live full-time in the other role for at least 1–2 years
prior to surgery. Voice therapy may be required, even after surgery, to
achieve appropriate vocal behaviors. Treatment typically includes psy-
chological intervention, medical therapy, and possibly surgery.

Complications. Cognitive and linguistic differences, together with
nonverbal differences, complicate the process of learning to communi-
cate in a different gender role. Rejection by family, societal pressures,
and employment problems are frequently encountered. Vocal fold sur-
gery inconsistently results in the desired voice changes due to poor
mood control.

Predisposing factors. Unknown.

Frequency. 3–5% of Americans cross-dress (transvestitism). A very
small fraction of individuals undergo sexual reassignment surgery
(gender dysphoria). According to some European studies, approxi-
mately 1 per 30,000 adult males and 1 per 100,000 adult females con-
sider surgical sexual reassignment.

Sex ratio. Higher incidence in biologic males (see above).

Familial pattern. Unknown.

Differential diagnosis. Biologic condition suggesting unclear gender.
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Classification criteria.

(a) Required for medical diagnosis: Patients who seek treatment are
self-identified as having dysphonia associated with gender dysphoria.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice characteristics inconsistent with desired gender.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

6070. Psychogenic Polydipsia (Compulsive Polydipsia, Obsessive
Polydipsia, Psychotic Polydipsia)

Essential features. Polydipsia is a condition involving excess intake
of fluids, whereby intake exceeds the kidneys’ excretion capacity. A
consequence is hyponatremia or “water intoxication,” which involves a
decrease in serum sodium levels and can be fatal. Psychogenic poly-
dipsia is associated with psychological or psychiatric causes. Patients
with psychogenic polydipsia may be hypervolemic or euvolemic.
Hypervolemic hyponatremia involves an increase in total body so-
dium, but greater increase in total body water. Extracellular fluids are
increased, producing edema. Euvolemic hyponatremia involves an in-
crease in total body water, with normal total sodium amounts.

Associated features. Consequences of hyponatremia in general may
include apathy, agitation, lethargy, difficulty concentrating, anorexia,
headache, nausea, confusion, fatigue, muscle cramps, seizures, coma,
hyponatremic encephalopathy, and death. Voice changes may occur,
possibly due to increases in extracellular fluid (edema) or neurological
changes.

Vocal impairment. Vocal impairment may be seen by non-specific
dysphonia, possibly due to vocal fold edema.
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Aerodynamic characteristics. Unknown.

Acoustic characteristics. Unknown.

Age at onset. May occur at any age. The risk of hyponatremia in gen-
eral is increased in infants, particularly when given tap water to treat
gastroenteritis, and also elderly individuals, who have a decreased
sense of thirst and may have medical conditions complicating poly-
dipsia.

Course. Psychogenic polydipsia can lead to hyponatremia when free
water intake occurs in excess of 10–15 liters of water daily, even if sol-
ute intake is normal. Hyponatremia more generally may be acute or
chronic. Acute cases involve a decrease in sodium levels over a 24- to
48-hour period, possibly producing severe cerebral edema, brainstem
herniation, and death. Chronic cases involve sodium decreases over
days or weeks, in which case the brain generally compensates by ex-
truding solutes and fluid to extracellular space. This mechanism re-
duces the diversion of free water into intracellular space, and
symptoms are considerably milder compared to a similar level of acute
hyponatremia.

Complications. Extreme complications include seizure and death.

Predisposing factors. Intake of 10–15 liters of free water daily, even
with normal solute intake, is a risk factor for psychogenic polydipsia.
Schizophrenia is the highest-risk psychiatric diagnosis for the condi-
tion. Other psychiatric risk factors include manic-depressive psycho-
sis, psychosis with childhood onset, depression with psychosis, mental
retardation, alcohol abuse, organic syndromes affecting mental pro-
cesses, and personality disorders.

Frequency. Data indicate that psychogenic polydipsia occurs in more
than 20% of inpatients in psychiatric facilities. Of those cases, approxi-
mately 5% appear to develop hyponatremia.

Sex Ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Polydipsia and hyponatremia from non-psy-
chogenic causes (e.g., as associated with athletic activity).
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Classification criteria.

(a) Required for medical diagnosis: Medical diagnosis of psycho-
genic polydipsia has traditionally lacked uniform criteria. However, a
17-item Polydipsia Screening Tool may be used that has been tested for
reliability and validity (Reynolds, Schmid, & Broome, 2004). Accord-
ing to that tool:

High risk for psychogenic polydipsia is seen with an increase in
weight of at least 5% from morning to evening, and with morning urine
specific gravity £ 1.008.

Moderate risk for psychogenic polydipsia is seen with morning urine
specific gravity £ 1.008, plus any of the following findings: tardive
dyskinesia, smoking, consistently carrying around large cups with
fluid, patient seen to be drinking from unconventional sources (e.g.,
faucet, toilet, shower head, fish tank), preferring fluids to food, fre-
quent bathroom visits, socially unacceptable voiding (e.g., hall-
ways), new onset nighttime incontinence, wearing extra clothing in
the afternoon or sitting on radiator for warmth, afternoon behavior
deterioration (irritability, anger, slurred speech, pacing, striking out,
yelling, otherwise disruptive), distended abdomen, vomiting clear
liquids, sweating, watery stools.

Low risk for psychogenic polydispia is seen with three or more risk
factors noted above, beyond evening weight gain and low morning spe-
cific urine concentrations.

Medical diagnosis of hyponatremia requires serum sodium level < 135
mEq/L. Severe hyponatremia is seen with serum level < 120 mEq/L.

(b) Required to attribute a voice problem to the medical diagnosis:
Dysphonia or other vocal disturbance varying with polydipsic behavior,
not wholly attributable to other causes.

Severity criteria.

(a) Medical: see classification criteria for high, moderate, and low risk.

(b) Vocal: See Introduction
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6080. Psychogenic Tremor-Like Voice Fluctuations

Essential features. This condition usually occurs in concert with
other indicators of conversion disorder or multiple somatizations.
This form of tremor is characterized by a sudden onset in one or
more limbs without progression in severity. The tremor may spread
to other body parts over a short duration in the absence of other neu-
rological signs, and does not respond to pharmaceutical interven-
tion. This form of tremor presents with a range of frequency rates
within and across subjects and tasks. Tremor amplitudes tend to be
large. They may be observed as both resting and postural/kinetic
tremors atypical of any other form of tremor. Clinical observation
and electrophysiologic testing in limbs typically describe a
large-amplitude tremor associated with simultaneous activation of
antagonistic muscles of the tremulous limb. Observations of this
type are considered a necessary finding for clinical diagnosis in
limbs. Diagnostic criteria for this form of tremor in voice are pres-
ently unclear. However, presence of psychogenic tremor in limbs, in
conjunction with voice tremor, would increase confidence that the
voice tremor is also psychogenic.

Associated features. The condition may reduce or disappear when
the patient is not observed. The tremor in a resting limb will also de-
crease or entrain to the rate of finger tapping in the opposite limb. The
amplitude and frequency of the tremor may demonstrate various pat-
terns during electromyographic recordings. Adding weight or resis-
tance to an affected limb results in increased amplitude of tremor
atypical of organic tremors (e.g., decreased amplitude would indicate
an organic tremor under these conditions). Individuals may slow their
rate of speech to adapt to the perturbation of voice tremor during
speaking. Similarly, individuals may prolong the duration of their
vowels during speech. Individuals would be likely to report increased
effort during speaking.

Vocal impairment. Vocal impairment is characterized by modulations
of pitch, loudness, or both, during phonation at varying rates that may
fluctuate under different conditions or at different times.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Frequency and amplitude variations
should be observable from the acoustic trace, and may be variable
across conditions and times.
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Age at onset. Unknown.

Course. Sudden onset that may spontaneously resolve and then recur.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being.

Predisposing factors. Conversion disorders and somatizations.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Abductor/adductor spasmodic dysphonia,
dystonic tremor, Parkinsonian dysphonia, cerebellar disease, multiple
sclerosis, laryngeal myoclonus, multiple system atrophy, enhanced
physiologic tremor (8–13 Hz).

Classification criteria.

(a) Required for medical diagnosis: Modulation of pitch at varying rates
across test conditions, or large-amplitude loudness modulations, during
phonation. Presence of conversion disorder or history of somatizations, as
well as co-occurring psychogenic limb tremor increase confidence in the
diagnosis. Fiberoptic nasolaryngoscopy is useful to observe the degree of
involvement in the larynx during both quiet breathing and during voice
production and speaking. Distraction of the patient may result in de-
creased amplitude or disappearance of the tremor. Entrainment of voice
tremor may be observed during finger tapping.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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7000. NEUROLOGICAL DISORDERS AFFECTING VOICE

Many neurological disorders that affect voice may also affect speech. This
relationship is applicable in more cases involving central nervous system
disorders than it is to peripheral nervous system disorders. However, even
with peripheral disorders, speech and voice may be affected, as with My-
asthenia Gravis (7150). Whenever a neurologic condition is suspected,
not only voice but also speech should be examined carefully.

7100. Peripheral Nervous System Pathology

7110. Superior Laryngeal Nerve (SLN) Pathology

Essential features. Absent or abnormal function of either the internal
or external branches of the superior laryngeal nerve.

Internal branch. The essential feature of damage to the internal
branch is sensory loss to the laryngeal vestibule and vocal folds as
well as to the pharynx. Due to the innervation patterns, substantial
sensory loss in the larynx or pharynx typically occurs when the in-
ternal branch is damaged bilaterally or if there is central involve-
ment.

External branch. The essential feature of damage to the external
branch is motor impairment of the inferior constrictor muscle and
the cricothyroid muscle, which lengthens the vocal fold. There-
fore, during attempts to produce high pitches, unilateral impair-
ment of the external branch may be evidenced by rotation of the
larynx off the midline. However, MRI imaging and other
biomechanical data that describe the basis for this rotation are
lacking, and signs of laryngeal rotation may be subtle and difficult
to discriminate clinically.

Associated features.

Internal branch. The most common complaints are persistent
cough, globus sensation, or a sense of irritation of the larynx and
pharynx. In the event of bilateral sensory changes, laryngeal bolus
penetration may occur without laryngeal response during
deglutition. However, this condition is rare.
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External branch. Associated findings may include reduced fre-
quency and intensity ranges, and vocal fatigue. Also, there may be
impairments in pharyngeal bolus transit, or reduced opening of the
upper esophageal sphincter during swallowing.

Vocal impairment. The degree of vocal impairment may depend on
the degree of impairment to one or both branches of the SLN.

Internal Branch: No predictable vocal impairment from unilateral
damage to this branch.

External Branch: Reduced frequency and intensity ranges, vocal
fatigue, and loss of pitch control, especially in higher ranges. Im-
pairment may be more noticeable in professional voice users (e.g.,
singers).

Aerodynamic characteristics: Potentially increased airflow.

Acoustic characteristics: Reduced upper range(s) of fundamental
frequency and intensity may occur.

Age at onset. SLN paresis or paralysis may occur at any age.

Course. Injury to the SLN may occur suddenly in the case of mechani-
cal trauma (e.g., surgery) or progressively, in the case of disease pro-
cesses (possibly viral, tumor, or an axonal neuropathy). The course of
recovery following SLN paresis or paralysis is not known.

Complications. Silent aspiration or persistent cough only in the event
of bilateral involvement of the superior laryngeal nerve or sensory loss
of central origin. Aspiration with reaction can occur with unilateral in-
volvement.

Predisposing factors. Surgeries to the head and neck; carotid, thyroid,
cervical spine, and neck dissection; or other sources of mechanical
trauma to the neck. Viral infection. Neuropathies, including hereditary
motor and sensory neuropathy or Charcot Marie Tooth Type IIC.

Frequency. Unknown.

Sex ratio. Unknown.
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Familial pattern. Motor and sensory neuropathies such as Type IIC
have an autosomal dominant pattern of inheritance.

Differential diagnosis. Sensory afferent receptor disorder due to in-
flammation or tissue injury, vocal fold atrophy, scar, sulcus vocalis, re-
current laryngeal nerve paralysis or paresis, cricoarytenoid joint
pathology, cricothyroid joint pathology, dysphagia due to other causes,
Muscle Tension Dysphonia (8010), psychogenic dysphonia, and
dysphonia due to other causes. In the event of bilateral sensory loss,
consider a central disorder such as a brainstem stroke (e.g.,
Wallenberg).

Classification criteria.

(a) Required for medical diagnosis: Fiberoptic Endoscopic Evaluation
of Swallowing Function with Sensory Testing may be performed to as-
sess the internal (sensory) branch. Fiberoptic imaging of the larynx ex-
hibiting a diagonal glottal line during phonation and asymmetry in vocal
fold length and mucosal wave on stroboscopy will indicate external (mo-
tor) branch involvement. Laryngeal electromyography of the
cricothyroid muscle can be used to verify the presence of electrical si-
lence or evidence of other abnormal electrical muscle activity to assist in
the diagnosis of external SLN paresis or paralysis (Sataloff, 2003).
Complaints of globus, irritation, and persistent cough may indicate al-
teration in function of one side of the internal branch of the SLN, and
thus increase confidence in the diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Difficulties with pitch manipulations, especially in the higher pitch range,
not wholly attributable to other causes, in conjunction with medical diag-
nosis of SNL paresis or paralysis.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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7120. Unilateral Recurrent Laryngeal Nerve (RLN) Paralysis

Essential features. Impaired function of recurrent laryngeal nerve
(RLN) unilaterally, resulting in vocal fold immobility. For paralysis in
the paramedian or lateralized position, incomplete vocal fold closure is
likely during swallowing and phonation. If the superior laryngeal
nerve is intact, the affected vocal fold may assume the paramedian po-
sition. If both the SLN and the ipsilateral RLN are impaired, the af-
fected fold may assume a more lateralized position. For paralysis in the
median position, dyspnea may occur with exertion or during voice use
due to reduced airway opening.

Associated features. For paramedian or lateralized paralysis, breathy
dysphonia, reduced loudness, reduced pitch and loudness ranges, loss
of voice during shouting, complaints of vocal fatigue, and loss of air re-
quiring frequent breaths during speech are expected. For paralysis in
the median position, dyspnea may occur with exertion or during voice
use due to reduced airway opening.

Vocal impairment. The degree of vocal impairment is related, in part,
to the degree of lateral positioning and muscle atrophy of the immobile
vocal fold. Patients often use large air volumes and abdominal pushing
in attempt to increase vocal effectiveness, which may exacerbate the
loss of air and augment the vocal impairment.

Aerodynamic characteristics: Average phonatory airflow is typi-
cally increased with paramedian and lateral paralysis. With median
paralysis, airflow may be normal.

Acoustic characteristics: Average intensity is likely to be reduced
with paramedian and lateral paralysis. Fundamental frequency may
be increased or decreased. Fundamental frequency is often de-
creased shortly after onset of the condition, due to lack of muscle
tone in the affected fold. However, some patients may use falsetto or
high-pitched voice, possibly in an attempt to improve glottal insuf-
ficiency. Fundamental frequency is often increased in chronic
cases, due to the conversion of muscle fibers to collagen (fibrosis),
thus affecting the vibratory mucosa. Also, fundamental frequency
in chronic cases may be increased due to passive stretching of the
mucosa on the affected side.
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Age at onset. RLN paralysis may occur at any age.

Course. Depending upon the etiology, may show recovery before 12
months. If paralysis remains after one year, it can be expected to persist.

Complications. Aspiration, Muscle Tension/Adaptive Dysphonia
(8020).

Predisposing factors. Surgeries, trauma, or neoplasms of the head,
neck, and chest (e.g., carotid, thyroid, esophageal, cervical spine, neck
dissection, mediastinum, and cardiac). Other causes of RLN paralysis
may include viral infection, congenital/genetic neuropathies, and idio-
pathic paralysis.

Frequency. Unknown. Among clinical cases, surgical trauma and
malignancy of the head, neck, or chest are the most common causes
of RLN paralysis. Other most frequent causes are viral infection,
other neurological disorders, and idiopathic conditions. The left
RLN is more commonly affected than the right, due to its longer
course.

Sex ratio. Unknown.

Familial pattern. Most hereditary neuropathies have an autosomal
dominant pattern of inheritance.

Differential diagnosis. Cricoarytenoid joint pathology (ankylosis or
dislocation; see 3130) must be ruled out. Brainstem stroke
(Wallenberg) can also result in unilateral vocal fold paralysis due to
loss of motor neuron firing.

Classification criteria.

(a) Required for medical diagnosis: In cases of prolonged immobility
and in the absence of other cricoarytenoid pathology, the diagnosis may
be made visually using nasendoscopy and stroboscopy. Findings will
show reduced or absent vocal fold abduction and adduction. Asymmetry
of the mucosal wave can be seen on stroboscopy. Laryngeal electromy-
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ography can be used to verify the presence of electrical silence or evi-
dence of other abnormal electrical muscle activity to assist in the
diagnosis of RLN paralysis (Sataloff, 2003).

(b) Required to attribute a voice problem to the medical diagnosis:
Weak, breathy, dysphonic voice associated with impaired adduction of
one of the vocal folds that is not wholly attributable to other causes.

Severity criteria.

(a) Medical: The severity of laryngeal impairment is associated with the
degree of lateral positioning and muscle atrophy of the immobile vocal
fold in combination with compensatory strategies utilized by the patient.
Severity of the global clinical picture can be described as:

Mild: Median: Vocal fold resides at midline.

Moderate: Paramedian: Vocal fold is slightly off the midline position
(1–2 mm).

Severe: Lateral (cadaveric): Vocal fold is in an abducted position with
resultant large glottal gap (3–4 mm).

(b) Vocal: See Introduction

7130. Unilateral or Bilateral Recurrent Laryngeal Nerve (RLN)
Paresis

Essential features. Paresis refers to partial injury or neurological in-
volvement of the axons in the recurrent laryngeal nerve. This condition
can occur either unilaterally or bilaterally, and manifests as a reduction
in movement or a reduction in vocal fold muscle tone or bulk. The es-
sential clinical feature is a reduction in the amplitude or speed of
adductory or abductory motion and/or a loss of bulk/tone of the vocal
fold.

Associated features. Breathy dysphonia, intermittent pitch and voice
loss, vocal fatigue, reduction in pitch and loudness ranges.

Vocal impairment. Vocal impairment depends upon both the degree
and symmetry of vocal fold approximation, and the patient’s compen-
satory adaptations. Some patients develop dysphonia in an attempt to
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overcome vocal fold weakness using increased supraglottic hyper-
adduction on one or both sides. Expected findings for voice are re-
duced pitch control, pitch breaks, reduced loudness, and breathy voice
quality.

Aerodynamic characteristics: Average airflow and subglottic pres-
sure are predicted to increase, depending on the degree and symme-
try of vocal fold function.

Acoustic characteristics: Voice intensity and vocal intensity range
may be decreased. Fundamental frequency may be increased, de-
creased, or unaffected. Frequency range would be expected to de-
crease. Acoustic findings will vary depending on the degree and
symmetry of vocal fold approximation and the patient’s compensa-
tory adaptations.

Age at onset. Can occur at any age. However, weakness due to a gener-
alized neuropathy is more likely to occur with aging past 60 years.

Course. Largely unknown. RLN paresis may completely or partially
resolve within the first 12 months following onset.

Complications. Aspiration, Muscle Tension/Adaptive Dysphonia
(8020).

Predisposing factors. Surgeries, trauma, or neoplasms of the head,
neck, and chest (e.g., carotid, thyroid, esophageal, cervical spine,
neck dissection, mediastinoscopy, and cardiac). Other causes of RLN
paresis may include viral infection, hereditary neuropathies, or be id-
iopathic.

Frequency. Unknown.

Sex Ratio. Unknown.

Familial pattern. Hereditary neuropathies have an autosomal domi-
nant pattern of inheritance.

Differential diagnosis. Muscle Tension Dysphonia Primary; Muscle
Tension/Adaptive Dysphonia Secondary (8010; 8020), scar, sulcus
vocalis, vocal fold paralysis, central nervous system disease or event,
cricoarytenoid joint ankylosis.
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Classification criteria.

(a) Required for medical diagnosis: In cases of prolonged signs and
symptoms, and in the absence of other cricoarytenoid pathology, the diag-
nosis may be made visually during nasendoscopy and stroboscopy. Find-
ings will reveal asymmetries in abduction and adduction, and in vocal fold
tension. Laryngeal electromyography can be used to verify the presence
of electrical silence or evidence of other abnormal electrical muscle activ-
ity to assist in the diagnosis of RLN paresis (Sataloff, 2003).

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarse, weak voice consistent with physical findings and not wholly at-
tributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7140. Bilateral Recurrent Laryngeal Nerve Paralysis–Peripheral

Essential features. This condition is caused by bilateral vagal pathol-
ogy affecting the RLN branch, or a peripheral neuropathy (axonal in-
volvement) including hereditary motor and sensory neuropathy or
Charcot Marie Tooth Type IIC. This condition manifests as bilateral
immobility of the vocal folds.

Associated features. The nature and severity of associated features are
dependent on the position of the immobile vocal folds affecting the size
of the glottis. The most typical feature is inspiratory stridor when the
vocal folds are paralyzed in the median position. In severe cases, air-
way obstruction may occur during bilateral vocal fold paralysis in that
position. A breathy and rough voice quality, vocal fatigue, aphonia,
and aspiration during swallowing may occur when the vocal folds are
paralyzed in a lateral or paramedian position.

Vocal impairment. Vocal impairment is dependent on the position of
the immobile vocal folds. The voice quality is breathy and rough, and
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pitch and loudness ranges are reduced when the vocal folds are para-
lyzed in a lateral or paramedian position. In some instances, there may
be aphonia. The voice quality is predicted to be minimally affected
when the vocal folds are paralyzed in a median position.

Aerodynamic characteristics: Increased airflow may occur when
the vocal folds are paralyzed in a lateral or paramedian position.
Airflow and subglottal pressures may approximate normal when
the vocal folds are paralyzed in a median position.

Acoustic characteristics: Though fundamental frequency may be
normal, intensity range will be reduced.

Age at onset. This condition is more likely to occur in older age
groups. For hereditary neuropathies, paralysis may be present from
birth or childhood.

Course. A common scenario for bilateral vocal fold paralysis involves
initial presentation of a weak, breathy voice quality, possibly with
greater reduction in movement on the left side. As denervation persists,
the vocal folds may come closer to the midline so that voice production
is maintained, but the airway is severely compromised and stridor is
consistent.

Complications. Airway obstruction or aspiration dependent on the
position of the immobile vocal folds.

Predisposing factors. Surgeries or trauma to the head, neck, and chest
(e.g., carotid, thyroid, esophageal, cervical spine, neck dissection,
mediastinoscopy, and cardiac). Other causes of bilateral vocal fold pa-
ralysis may include viral infection, brainstem compression (Arnold-
Chiari Syndrome), peripheral neuropathies, and neoplasms.

Frequency. This condition is considered rare, with an estimated 1,500
cases per year in the U.S., most of which were due to trauma.

Sex ratio. No difference between males and females.

Familial pattern. Autosomal dominant pattern of inheritance in he-
reditary motor and sensory neuropathy or Charcot Marie Tooth Type
IIC.
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Differential diagnosis. Psychogenic airway obstruction; paradoxical
vocal fold motion; cricoarytenoid joint pathologies; with chronic de-
velopment, may involve neurodegenerative diseases such as multiple
systems atrophy, amyotrophic lateral sclerosis, or hereditary
neuropathies.

Classification criteria.

(a) Required for medical diagnosis: Visualization of the larynx demon-
strating impaired adduction and abduction of both vocal folds during in-
spiration and expiration, with no evidence of central nervous system
involvement, nor cricoarytenoid joint pathology, and not wholly attribut-
able to other causes.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with physical findings associated with bilateral
vocal fold paralysis, not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7150. Myasthenia Gravis

Essential features. This condition is due to antibody binding to acetyl-
choline receptor sites at the neuromuscular junction of skeletal mus-
cles resulting in rapid fatigue with movement and rapid temporary
recovery. An alternative cause is genetic abnormality of the
neuromuscular junction.

Associated features. This condition is most characterized by rapid fa-
tigue of ocular, facial, bulbar, trunk, and limb muscles during move-
ment with rapid temporary recovery upon cessation of movement.
Extra-ocular muscles are most commonly affected by this condition.
Rapid vocal fatigue within approximately five seconds of onset of
phonation has been reportedly associated with this condition. In addi-
tion, swallowing difficulties and dysarthria have also been reported.
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Vocal impairment. Vocal impairment from this condition is rare.
When present, a breathy, weak voice quality with limited pitch and
loudness variation may occur within approximately 5 seconds of onset
of phonation.

Aerodynamic characteristics: Airflow and subglottal pressure may
decrease when the individual is symptomatic, due to global involve-
ment of respiratory and laryngeal musculature.

Acoustic characteristics: Fundamental frequency and intensity
ranges may be reduced when the individual is symptomatic.

Age at onset. This condition can occur at any age; however, peak onset
in females is in the 20s whereas peak onset in males is in the 50s and
60s.

Course. Extra-ocular muscle weakness is initially seen in 50% of
cases and eventually occurs as a part of the profile in 90% of cases. Ini-
tial mild presentation increases in severity over weeks and months. A
typical course involves spread of symptoms from ocular to facial and
bulbar muscles and ultimately, muscles of the trunk and limbs. Con-
comitant disease or medications may trigger symptom crisis and acute
respiratory failure. Patients generally improve with steroid treatment.

Complications. Respiratory failure. Current mortality rate is 3–4%.

Predisposing factors. The condition is thought to be idiopathic. How-
ever, infants having mothers with this condition may present with a
transient syndrome.

Frequency. Two new cases per 1,000,000 annually.

Sex ratio. According to classic descriptions, this condition affects fe-
males more than males (3:2). However, with the current aging popula-
tion, sex distribution is now equal.

Familial pattern. Infants having mothers with this condition may
present with a transient syndrome.

Differential diagnosis. Amyotrophic lateral sclerosis, multiple scle-
rosis, psychogenic movement disorder, thyroid disease, Lambert-
Eaton Myasthenic Syndrome.
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Classification criteria.

(a) Required for medical diagnosis: A positive anti-acetylcholine recep-
tor antibody test (positive in 74% of cases) and clinical improvement with
a tensilon test.

(b) Required to attribute a voice problem to the medical diagnosis:
Rapid decrements in vocal performance (speed, strength, rhythm) during
the first few seconds following phonation onset, with temporary recovery
in performance capabilities following brief rest.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7160. Peripheral Neuropathy (Neuropathy, Charcot Marie Tooth
IIC, or hereditary motor and sensory neuropathy)

Essential features: This condition is a familial demyelinating disease
of motor and sensory nerves mostly affecting the longer nerves termi-
nating in the leg and hand muscles, and the recurrent laryngeal nerve.

Associated features. This condition may be indicated by complaints of
feet burning and fatigue. Laryngeal involvement may occur in either
early or later stages of the condition. However, involvement of the hands
and feet typically occurs in the early stages, whereas laryngeal involve-
ment typically occurs in the later stages. Unilateral recurrent laryngeal
nerve impairment may be evidenced by a breathy and weak voice qual-
ity. Bilateral involvement of the recurrent laryngeal nerve may result in
inspiratory stridor related to impaired vocal fold abduction.

Vocal impairment. Vocal impairment is characterized by a breathy
and weak voice quality with unilateral recurrent laryngeal nerve im-
pairment. Minimal effect on voice quality is expected with bilateral re-
current laryngeal nerve impairment.

Aerodynamic characteristics: Increased airflow is predicted for
unilateral recurrent laryngeal nerve impairment. Airflow may be
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unaffected, increased, or decreased with bilateral recurrent laryn-
geal nerve impairment.

Acoustic characteristics: Fundamental frequency may be in-
creased, decreased, or unaffected with unilateral recurrent laryn-
geal nerve impairment, although intensity is expected to be
reduced. Though fundamental frequency may be normal, intensity
will be reduced with bilateral recurrent laryngeal nerve impairment.

Age at onset. Age 2–20 years for a juvenile form of the condition. On-
set is typically between ages 20–40 for the adult form.

Course. Onset of this disease is associated with fatigue in the legs, dif-
ficulty opening jars with the hands, and maintaining a grasp. The left
vocal fold is typically affected before the right vocal fold, due to the
greater length of the left recurrent laryngeal nerve compared to the
right. Bilateral involvement of the recurrent laryngeal nerve will pro-
duce stridor and breathing difficulties.

Complications. Respiratory obstruction.

Predisposing factors. May be hereditary in some but not all cases.

Frequency. Unknown.

Sex ratio. Equal across genders.

Familial pattern. Autosomal dominant.

Differential diagnosis. Amyotrophic lateral sclerosis, multiple scle-
rosis, multiple system atrophy, thyroid disease, Lambert-Eaton Myas-
thenic Syndrome.

Classification criteria.

(a) Required for medical diagnosis: Neurological examination and
studies demonstrating denervation of nerves mostly affecting the lon-
ger nerves terminating in the leg and hand muscles, and the recurrent
laryngeal nerve. Laryngeal examination reveals either unilateral or
bilateral reduced vocal fold motion that is not wholly attributable to
other causes.
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(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with a reduction in vocal fold motion, not
wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7170. Enhanced Physiologic Tremor Affecting Voice

Essential features. This condition is an enhanced case of a normal
physiologic tremor, present in the upper extremities. Normal tremor is
described as a continuous oscillation of a limb or fingers. The tremor
may be present at rest, posturally, or in action. Normal physiologic
tremor can be enhanced by adrenaline upregulation (e.g., with increased
anxiety), caffeine intake, or by thyroid hormones. Enhanced physiologic
tremor is characterized as a static tremor of low amplitude and high fre-
quency (8–13 Hz). Individuals usually report a history of less than 2
years since onset, no other history of neurological problems, and no fa-
milial history of a similar problem or disorder. When the condition af-
fects the voice, a periodic modulation of pitch and loudness is expected
at a rate between 8–13 Hz during sustained phonation of vowels.

Associated features. Electrophysiologic measures of this tremor will
differ in frequency between sampled muscles from differing limbs or
body parts. One contribution to the sampled frequency is the resonant
frequency of the limb or body part (e.g., 25 Hz for the fingers, 6–8 Hz
for the hand, 3–4 Hz for the elbow, and 0.5–2 Hz for the shoulder joint).
The resonant frequency measured in a given limb or body part de-
creases when mass is added to the body part, or may increase with an
increase in muscle stiffness. The physiologic tremor can be enhanced
making it more visible or apparent, unrelated to a neurologic disease.
This condition can be enhanced in several ways: adrenaline
upregulation (e.g., with increased anxiety, as with stage fright), caf-
feine intake, thyroid hormones, medications (cold, asthma, sinus, anti-
depressant, or stimulant medications), withdrawal from alcohol or
benzodiazepines, and medical conditions such as hypoglycemia and
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thyrotoxicosis. Correction of these conditions will result in resolution
of the enhanced form of the tremor. Individuals with enhanced physio-
logic tremor affecting voice, report increased effort during speaking.

Vocal impairment. Vocal impairment is characterized by periodic
modulations of pitch, loudness, or both during sustained phonation of
vowels at a rate between 8–13 Hz.

Aerodynamic characteristics: Average airflow is predicted to be
within normal limits.

Acoustic characteristics: Average fundamental frequency and in-
tensity may range from normal to reduced during sustained
phonation and connected speech.

Age at onset. Unknown.

Course. Onset may be sudden or progressive depending on the etiol-
ogy. Correction of etiology typically leads to resolution of signs and
symptoms.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being.

Predisposing factors. Unknown.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. None.

Differential diagnosis. Abductor/adductor spasmodic dysphonia, be-
nign essential tremor, psychogenic tremor, Parkinsonian dysphonia,
cerebellar disease, multiple sclerosis, laryngeal myoclonus, multiple
system atrophy, dystonic tremor.

Classification criteria.

(a) Required for medical diagnosis: Periodic modulation of pitch or
loudness at a rate of 8–13 Hz during sustained phonation of vowels. Fiber-
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optic nasolaryngoscopy is useful to observe the degree of involvement
during rest, speech, or vocalization as indicated by periodic movement of
laryngeal, pharyngeal, palatal, or lingual structures associated with the
perceived voice tremor.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical:

Mild: Regular modulations in voice loudness and pitch most evi-
dent during prolonged vowels and not detected in speech.

Moderate: Regular modulations in voice loudness and pitch that are
mildly detectable during speech.

Severe: Regular modulations in voice loudness and pitch that are
detected during speech and significantly alter the rate, prosody, and
intelligibility of the individual’s communication.

(b) Vocal: See Introduction

7200. Movement Disorders Affecting the Larynx

7210. Adductor Spasmodic Dysphonia (Spastic Dysphonia)

Essential features. The condition is a focal dystonia of the larynx, that
is, an action- induced, task-specific movement abnormality character-
ized by intermittent hyperadduction of the vocal folds associated with
perceived voice stoppages. This spasmodic hyperadduction of the vo-
cal folds is most frequently associated with voiced speech sounds
rather than voiceless speech sounds.

Associated features. This condition is characterized by strained,
strangled, effortful phonation and intermittent voice stoppages, associ-
ated with overclosure of the vocal folds during production of vowels
and glottal stops during connected speech. Dystonic vocal tremor or
vocal tremor related to Essential Tremor (usually 6–8 Hz during sus-
tained vowels) may co-occur in approximately 50% of individuals
with this condition. See section 7240 for additional information on Es-
sential Tremor also resulting in vocal tremor.
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Vocal impairment. Vocal impairment is characterized as strained,
strangled, effortful phonation and intermittent voice stoppages primar-
ily on voiced speech sounds. In cases with severe hyperadduction of
the vocal folds, voice loudness will be reduced. Symptoms typically
improve with pitch elevation, singing, and during shouting. Vocaliza-
tions during laughter and crying are unaffected.

Aerodynamic characteristics: Average airflow varies within and
across individuals; however, the literature reports an increased aver-
age glottal airflow in general, during sustained vowels and con-
nected speech. More typically, these individuals exhibit large
variations in airflow. Subglottal pressures would be predicted to
show similar variations associated with intermittent overclosure of
the vocal folds.

Acoustic characteristics: During connected speech, the following
findings are typical: aperiodic segments defined as non-repetitive
cycles, phonatory breaks greater than 50 ms, and frequency shifts of
50 Hz or more. Symptoms are less frequent on sustained vowels
than in connected speech.

Age at onset. Onset most commonly occurs between ages 30–40.
However, onset can be as early as 12 years or as late as 80 years.

Course. Symptoms frequently begin with a “catch” in the voice,
and progress gradually over time. Infrequently, onset can be sud-
den. Initial voice symptoms may be reported to begin after an upper
respiratory infection or related to a stressful life event or period. Af-
ter onset, symptoms typically progress over a 1–2 year period and
then plateau.

Complications. Highly negative sequelae commonly exist in social
and occupational functioning due to the disease.

Predisposing factors. Other focal dystonias such as writer’s cramp,
torticollis, and blepharospasm may be present in affected persons or
family members. Caucasians may have a greater probability of spas-
modic dysphonia than Asian and Negro races.

Frequency. Estimated numbers of cases in the United States are
15,000, according to the National Spasmodic Dysphonia Association.

Sex ratio. 1.4:1, women-to-men.
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Familial pattern. Rarely occurs in families, but in such cases trans-
mission is from female to female.

Differential diagnosis. Muscle Tension Dysphonia Primary (8010),
vocal tremor, mixed spasmodic dysphonia, abductor spasmodic
dysphonia, irritable larynx syndrome, multiple sclerosis, cerebellar
ataxia, and psychogenic dysphonia.

Classification criteria.

(a) Required for medical diagnosis: Adductory spasmodic voice stop-
pages associated with hyperadduction of the vocal folds during voiced
segments of connected speech observed on fiberoptic nasolaryngoscopy.
It is common for these individuals to produce a normal voice during sus-
tained phonation of vowels, falsetto singing, and during vegetative laryn-
geal activities such as coughing and laughing. Non-response to behavioral
intervention trials increases confidence in the diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Perceived intermittent voice stoppages during voiced speech sounds in
connected speech, consistent with visual evidence of hyperadduction of
the vocal folds.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7220. Abductor Spasmodic Dysphonia

Essential features. The condition is a focal dystonia of the larynx, that
is, an action induced, task-specific movement abnormality character-
ized by intermittent breathy breaks during connected speech. These
breaks are associated with prolonged voiceless speech sounds and in-
termittent involuntary abduction of the vocal folds is observable during
fiberoptic nasendoscopy.
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Associated features. Dystonic vocal tremor or vocal tremor related to
Essential Tremor (usually 6–8 Hz during sustained vowels) may
co-occur in approximately 50% of individuals with this condition. See
section 7240 for more information on vocal tremor resulting from Es-
sential Tremor. Often patients complain that speech is effortful or that
they have difficulties with breathing control for speech.

Vocal impairment. Vocal impairment is characterized by intermittent
breathy breaks typically associated with voiceless speech sounds. Pa-
tients may also exhibit upward pitch shifts prior to or following breathy
breaks. Vocalizations during laughter and crying are unaffected.

Aerodynamic characteristics: Average airflow is predicted to be
increased. More typically, individuals with this condition exhibit
large variations in airflow across speech samples. Subglottal pres-
sures would be predicted to show similar variations associated with
intermittent abduction of the vocal folds.

Acoustic characteristics: During both connected speech and sus-
tained phonation of the vowel /a/, the following findings are typical:
aperiodic segments defined as non-repetitive cycles, phonatory
breaks greater than 50 ms, and frequency shifts of 50 Hz or more,
similar to findings for adductor spasmodic dysphonia. The breathy
breaks are also associated with prolonged voice onset time follow-
ing voiceless sounds during connected speech. In addition, loud-
ness is predicted to be reduced due to breathy voice quality.

Age at onset. Onset usually between ages 30–40, but can begin as
early as 12 years or as late as 80 years.

Course. Symptoms frequently begin with a “catch” in the voice and
progress gradually over time. Infrequently, onset can be sudden. Initial
voice symptoms may be reported to begin after an upper respiratory in-
fection or related to a stressful life event or period. After onset, symp-
toms typically progress over a 1–2 year period and then plateau.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being. Avoid-
ance of the telephone is also frequently reported.
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Predisposing factors. Other focal dystonias such as writer’s cramp,
torticollis, or blepharospasm may be present in the patient or members
of the patient’s family. Caucasians may have a greater probability of
spasmodic dysphonia than Asian and Negro races.

Frequency. Unknown.

Sex ratio. 1.4:1, female-to-male.

Familial pattern. Rarely occurs in families, but in such cases trans-
mission is from female to female.

Differential diagnosis. Muscle Tension Dysphonia (8010), vocal
tremor, mixed spasmodic dysphonia, adductor spasmodic dysphonia,
vocal fold bowing, vocal fold paresis, irritable larynx syndrome, and
Parkinson’s disease.

Classification criteria.

(a) Required for medical diagnosis: Intermittent breathy breaks associ-
ated with abduction of the vocal folds during voiceless consonants in con-
nected speech observed during fiberoptic nasolaryngoscopy. Confidence in
the diagnosis increases when voice is normal during all-voiced speech. It is
common for individuals with this condition to produce a normal voice dur-
ing sustained phonation of vowels, falsetto singing, and during vegetative
laryngeal activities such as coughing and laughing. Non-response to behav-
ioral intervention trials further increases confidence in the diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Perceived intermittent breathy breaks following voiceless sounds in con-
nected speech, consistent with visual evidence of intermittent vocal fold
abduction.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction



7230. Mixed Abductor/Adductor Spasmodic Dysphonia

Essential features. A rare form of spasmodic dysphonia characterized
by a combination of intermittent involuntary abduction and hyperad-
duction of the vocal folds associated with breathy breaks and voice
stoppages, respectively, as described for the abductor and adductor
versions.

Associated features. Combined intermittent breathy voice breaks and
voice stoppages associated with voiceless and voiced speech sounds,
respectively. Individuals often complain of increased speaking effort
and difficulties with breathing control for speech.

Vocal impairment. Vocal impairment is characterized by both inter-
mittent breathy breaks and voice stoppages associated with voiceless
and voiced speech sounds, respectively. Loudness may be reduced due
to breathy voice quality during breathy breaks, and individuals may
complain of increased effort during speech and difficulty with breath-
ing control. Vocalizations during laughter and crying are unaffected.

Aerodynamic characteristics: Average airflow is predicted to be
increased. More typically, an individual with this condition is likely
to exhibit large variations in airflow during speech. Subglottal pres-
sures would be predicted to show similar variations associated with
intermittent abduction and overadduction of the vocal folds.

Acoustic characteristics: During both connected speech and sus-
tained phonation of the vowel /a/, the following findings are typical:
aperiodic segments defined as non-repetitive cycles, phonatory
breaks greater than 50 ms, and frequency shifts of 50 Hz or more, as
in adductor and abductor spasmodic dysphonia. The breathy breaks
are also associated with a prolonged voice onset time following
voiceless sounds during connected speech.

Age at onset. Onset usually occurs between ages 30–40. However, on-
set can occur as early as 12 years or as late as 80 years.

Course. Symptoms frequently begin with a “catch” in the voice and
progress gradually over time. Infrequently, onset can be sudden. Initial
voice symptoms may be reported to begin after an upper respiratory in-
fection or related to a stressful life event or period. After onset, symp-
toms typically progress over a 1–2 year period and then plateau.
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Some individuals believe that the mixed version of spasmodic dys-
phonia is due to compensatory behaviors that arise in response to pri-
mary adductory or abductory spasms. Thus, after a course of voice
therapy, these individuals would exhibit adductor-type or abductor-
type spasmodic dysphonia, rather than a true mix.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being. Avoid-
ance of the telephone is also frequently reported.

Predisposing factors. Caucasians may have a greater probability of
spasmodic dysphonia than Asian and Negro races.

Frequency. Unknown, extremely rare.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Muscle Tension Dysphonia (8010), essential
tremor, abductor spasmodic dysphonia, adductor spasmodic
dysphonia, vocal fold paresis, and irritable larynx syndrome. Must be
distinguished from patients having adductor spasmodic dysphonia at-
tempting to compensate by using a breathy voice, and from patients
with abductor spasmodic dysphonia attempting to compensate by us-
ing glottal stops to initiate voicing.

Classification criteria.

(a) Required for medical diagnosis: Combination of adductory spasms
associated with voiced speech sounds and abductory spasms associated
with voiceless speech sounds during speech tasks, observed on fiberoptic
nasolaryngoscopy. Normal voice in falsetto and during coughing, crying,
and laughing may or may not be present. Non-response to behavioral in-
tervention trials increases the confidence in the diagnosis.

(b) Required to attribute a voice problem to the medical diagnosis:
Perceived intermittent breathy breaks following voiceless speech sounds
and intermittent voice breaks associated with voiced sounds during con-
nected speech, consistent with visual evidence of vocal fold abduction
and adduction, respectively.

218 � 7000. NEUROLOGICAL DISORDERS



Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7240. Dystonic Tremor Affecting Voice

Essential features. This condition is characterized as a postural/ki-
netic tremor and is typically observed in a body part affected by dys-
tonia, although it can occur in isolation. When it affects the voice, this
condition is manifested in the larynx, but can also involve pharyngeal
musculature. Tremor is observed only during purposeful, or volitional
activity such as sustained vowel production or speech, and is absent
during quiet breathing. This tremor is described as exhibiting irregular
amplitudes within speech tasks, and varied frequency below 7 Hz,
across individuals. Voice tremor is best identified during sustained
phonation of vowels.

Associated features. This condition is frequently associated with
spasmodic dysphonia or other dystonias. Individuals may slow their
rate of speech to adapt to the perturbation of voice tremor during
speaking. Similarly, individuals may prolong the duration of their
vowels during speech. Individuals report increased effort and de-
creased loudness during speaking. Individuals may also use compen-
satory postures to reduce the tremor amplitude.

Vocal impairment. Vocal impairment is characterized by periodic
modulations of pitch, loudness, or both during sustained phonation of
vowels at a frequency rate below 7 Hz. This condition is frequently as-
sociated with laryngeal dystonia, such as spasmodic dysphonia.

Aerodynamic characteristics: Average airflow is predicted to be
within normal limits.

Acoustic characteristics: Average fundamental frequency and in-
tensity may range from normal to reduced during sustained phon-
ation and connected speech. Frequency and amplitude modulations
may be captured in the acoustic signal.

Age at onset. Unknown.
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Course. Similar to dystonia in that after onset, symptoms typically
progress over a 1–2 year period and then plateau.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being. Avoid-
ance of the telephone is also frequently reported.

Predisposing factors. Caucasians may have a greater probability of
laryngeal dystonia than Asian and Negro races.

Frequency. Unknown for laryngeal manifestation.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Abductor/adductor spasmodic dysphonia,
psychogenic tremor, Parkinsonian dysphonia, cerebellar disease, mul-
tiple sclerosis, laryngeal myoclonus, multiple system atrophy, en-
hanced Physiologic Tremor (8–13 Hz).

Classification criteria.

(a) Required for medical diagnosis: Periodic modulation of pitch or
loudness at a rate less than 7 Hz during sustained phonation of vowels.
Fiberoptic nasolaryngoscopy is useful to observe the degree of involve-
ment in the larynx with onset of speaking or voice production, and the ab-
sence of involvement during rest breathing. Periodic movement of
laryngeal structures, but not other vocal tract structures, in association
with the perceived voice tremor.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical:

Mild: Regular modulations in voice loudness and pitch most evi-
dent during prolonged vowels and not detected in speech.
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Moderate: Regular modulations in voice loudness and pitch that are
mildly detectable during speech.

Severe: Regular modulations in voice loudness and pitch that are
detected during speech and significantly alter the rate, prosody, and
intelligibility of the individual’s communication.

(b) Vocal: See Introduction

7250. Essential Tremor Affecting Voice (Familial Tremor, Hereditary
Tremor, Benign Essential Tremor)

Essential features. Essential tremor is a postural/kinetic tremor that
typically begins in the hands and spreads to the legs, head, and speech
mechanism. At onset, the tremor may be high frequency (8–12 Hz), but
the frequency reduces to the classically described rate of 4–8 Hz in ad-
vanced stages. Tremor may be present during rest, particularly in cases
involving head tremor. Voice tremor is identified during sustained
phonation of vowels. Because voice is commonly affected later in the
progression of this disease, tremor rates for voice are usually within the
classic 4–8 Hz range. Pitch or loudness modulations may be involved,
and may be secondary to contraction of muscles associated with the re-
spiratory system (e.g., diaphragm, external intercostals, abdominal
muscles), larynx, pharynx, soft palate, tongue, or jaw.

Associated features. Individuals may slow their rate of speech to adapt
to the perturbation of voice tremor during speaking. Similarly, individu-
als may prolong the duration of their vowels during speech. Individuals
report increased effort and decreased loudness during speaking.

Essential voice tremor may be somewhat reduced with alcohol and
with beta blockers such as propanolol and primidone. However, it is
more typical that pharmaceutical intervention does not affect the voice
to the same degree as limbs and head tremors. Limb and voice tremors
worsen with stress and fatigue. A head tremor may reduce when the
head is supported, or the neck muscles are less active as when lying
down or resting against a head rest.

Vocal impairment. Vocal impairment is characterized by periodic
modulations of pitch, loudness, or both during sustained phonation of
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vowels, at a rate of 4–8 Hz. When severe, essential voice tremor can af-
fect production of speech sounds and significantly reduce speech
intelligibility.

Aerodynamic characteristics: Average airflow is predicted to be
within normal limits.

Acoustic characteristics: Average fundamental frequency and in-
tensity may range from normal to reduced during sustained
phonation and connected speech. The specific tremor rate may vary
with pitch and loudness. Tremor amplitude usually reduces at high
pitches.

Age at onset. Onset is usually earlier in familial cases, beginning be-
tween ages 20–30 years, with a history of a mother or grandmother also
having a shaky voice. Non-familial (sporadic) cases usually have a
later onset, often in the 7th decade.

Course. Essential Tremor typically begins with a tremor in the hand(s)
that may progress to the leg(s), head, and voice. Essential Tremor may
gradually increase in severity with aging.

Complications. Impact due to impaired communication abilities can
affect social, emotional, occupational, and physical well-being. Avoid-
ance of the telephone is also frequently reported.

Predisposing factors. Essential Tremor is familial in 50–70% of
cases.

Frequency. 415 per 100,000 people in the United States (for Essential
Tremor in general). Unknown for laryngeal manifestation. 2–3 million
individuals in the United States are diagnosed with Essential Tremor.

Sex ratio. High female predominance.

Familial pattern. See predisposing factors.

Differential diagnosis. Abductor/adductor spasmodic dysphonia,
dystonic tremor, psychogenic tremor, Parkinsonian dysphonia, cere-
bellar disease, multiple sclerosis, laryngeal myoclonus, multiple sys-
tem atrophy, enhanced physiologic tremor (8–13 Hz).
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Classification criteria.

(a) Required for medical diagnosis: Periodic modulation of pitch or
loudness at a rate of 4–8 Hz during sustained phonation of vowels, in con-
junction with similar tremor findings in the hand(s), leg(s), or head.
Fiberoptic nasolaryngoscopy is useful to observe the degree of involve-
ment in the larynx, velum, and pharynx as indicated by periodic move-
ment of these structures associated with the perceived voice tremor.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical:

Mild: Regular modulations in voice loudness and pitch most evi-
dent during prolonged vowels and not detected in speech.

Moderate: Regular modulations in voice loudness and pitch that are
mildly detectable during speech.

Severe: Regular modulations in voice loudness and pitch that are
detected during speech and significantly alter the rate, prosody, and
intelligibility of the individual’s communication.

(b) Vocal: See Introduction

7260. Meige’s Syndrome (Orofacial dystonia)

Essential features: This is a regional dystonia of the head and neck
most commonly affecting the oral cavity, muscles of mastication, and
eyelid muscles. Individuals with this condition are likely to exhibit in-
creased blinking (blepharospasm) and involuntary jaw or facial move-
ments (oro-mandibular dystonia). Movements may occur at rest or be
movement induced, and may be task-specific. For example, move-
ments only occur during speech and not during chewing. Symptoms
are absent during sleep.

Associated features. Severe cases of dystonic muscle behavior may
yield involuntary closing or opening gestures of the mouth, lip pursing,
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or tongue protrusion or retraction during speech. Muscle pain from
cramping, and tooth injury from extreme jaw closing, frequently occur
with this condition. Temporomandibular joint dislocation is common
in jaw-opening dystonia. Pharyngeal dystonia may be present and,
when severe, can obstruct the airway above the larynx constricting the
posterior pharyngeal wall against the epiglottis. Dysarthria and
dysphagia due to dystonic activity of the tongue or jaw muscles may
occur. Additional associated focal dystonias are spasmodic dysphonia
and torticollis. Sensory tricks applied to the affected structures such as
touching the lips, chewing gum, touching the eyelid, or touching the
chin may reduce dystonic muscle contractions.

Vocal impairment. The primary communication impairment is
dysarthria. The vocal impairment, when present, is similar to impair-
ment with adductor spasmodic dysphonia.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Typically middle-aged.

Course. Gradual onset with slow progression and then a plateau, simi-
lar to other dystonias.

Complications. Compromise in communication, aspiration, or airway
obstruction.

Predisposing factors. Unknown. Genetic linkage under investigation.
Many patients report symptoms starting after extensive dental work,
ill-fitting dentures, or with speech overuse as with auctioneering or
radio announcing.

Frequency. Unknown.

Sex ratio. Equal; may be higher in females.

Familial pattern. Unknown.

Differential diagnosis. Cortical spasticity, tardive dyskinesia, psy-
chogenic dystonia.
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Classification criteria.

(a) Required for medical diagnosis: Dystonic activity of the eyelid and
oro-mandibular muscles. Movements are not modified by distraction or
suggestion, and abnormalities are greater during purposeful movement.

(b) Required to attribute a voice problem to the medical diagnosis: Artic-
ulation deficits and/or cul-de-sac resonance, not attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7270. Tardive Stereotypies (Tardive Dyskinesia)

Essential features. This condition is characterized by involuntary
movements affecting the face, tongue, lips, jaw, trunk, extremities, or
larynx in patients treated with long-term neuroleptic medications.

Associated features. Dysphagia, dysarthria, motor speech disrup-
tions, dysphonia, and intermittent involuntary vocalizations or stridor
at rest. More globally, associated features typically include bradykin-
esia (abnormal slowness/rigidity) and hyperkinesia (purposeless
movements). Movements are often more exaggerated at rest and
reduced during speech.

Vocal impairment. May exhibit involuntary intermittent changes in
resonance, voice pitch and loudness, and limited ability to perform
rapid changes in voicing during speech.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Any age; Increased incidence with increased age and
after prolonged use of phenothiazines.

Course. May be acute and resolve with withdrawal from medication,
or may remain chronic.



Complications. Aspiration or weight loss from medication.

Predisposing factors. Mental illness requiring chronic administration
of phenothiazines or D2 blockers. White elderly females appear to be
more susceptible.

Frequency. 15–30% of all patients receiving long-term neuroleptic
treatment develop tardive stereotypies.

Sex ratio. May affect women more frequently than men.

Familial pattern. None.

Differential diagnosis. Oro-mandibular dystonia, Meige syndrome,
Huntington’s Chorea, Tourette’s syndrome, and Essential Tremor.

Classification criteria.

(a) Required for medical diagnosis: Uncontrolled oro-facial-mandibu-
lar movements secondary to neuroleptic treatment.

(b) Required to attribute a voice problem to the medical diagnosis:
Uncontrolled hyperkinetic vocalization associated with phenothiazine
treatment or D2 dopamine receptor blockers.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal:

Mild: Involuntary voicing or some other involuntary motion at rest
that does not interfere with speech or swallowing.

Moderate: Involuntary grunts or hums, movement of the face, lips,
or tongue that draw attention and have some interference with
speech and swallowing.

Severe: Speech unintelligibility and dysphagia because of interfer-
ence of involuntary movements.
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7280. Tourette’s Syndrome

Essential features. Neurologic disorder characterized by involuntary
motor and vocal tics with onset prior to 18 years of age, with most com-
mon onset occurring between 5–12 years of age.

Associated features. Frequently associated with complex generalized
motor tics and ballistic movements. The tics may be temporarily sup-
pressed, but the urge to tic continues. Tics are intermittent and more
frequent when the individual is distracted. Tics may be reduced during
speech. Complex vocal tics may include either repetitive involuntary
productions or combinations of yells, grunts, shouting, barks, squeals,
coughs, or squeaks as routinized sequences of non-speech productions
(e.g., snorts, clicks, inspirations, glottal stops). Vocal tics can also in-
clude involuntary production of speech syllables, words, short phrases
(including obscenities), or tunes. These types of tics are less frequent
during conversational speech because they are suppressed during
speech and occur at phrase boundaries. Cursing tics are relatively un-
common. There may also be compulsive ritualistic behaviors around
certain activities.

Vocal impairment. The vocal impairment is characterized mostly by
involuntary vocalization. If tics are loud barks or shouting, voice
changes may occur secondary to vocal fold trauma.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Onset prior to 18 years of age, with most typical onset
between 5–12 years.

Course. Progresses for the first 2 years and then remains chronic. Can
reduce in adulthood.

Complications. Social maladjustment, depression, rage attacks, vocal
fold phonotrauma, self-injurious behavior.

Predisposing factors. Family history of Tourette’s syndrome or sim-
ple tics.
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Frequency. Estimated at 1 in 1,000 children. Symptoms may disap-
pear for some individuals in adulthood.

Sex ratio. More frequent in males (5:1).

Familial pattern. Thought to be an autosomal recessive genetic disor-
der with less penetrance in females than males.

Differential diagnosis. Must be differentiated from simple tics (al-
though these may be an early sign of Tourette’s syndrome), tardive
dyskinesia, stuttering, chorea, cocaine seizures, and restless leg syn-
drome.

Classification criteria.

(a) Required for medical diagnosis: Repetitive motor and vocal tics for
longer than one year with onset prior to the age of 18 years.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical:

Mild: a few intermittent vocal sounds that can be controlled for in-
tervals.

Moderate: words or sounds that draw attention.

Severe: Frequent phrases and/or coprolalia (involuntary use of ob-
scene words) that cannot be controlled.

(b) Vocal: Same as for medical.

7300. Central Nervous System Disorders

Hundreds of distinct, specific Central Nervous System (CNS) distur-
bances can affect the voice and other aspects of speech. Just a few ex-
amples of categories that could be added to the list here include
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corticobasal degeneration, Friedreich’s ataxia, stroke syndromes, a
number of unusual vascular disturbances (e.g., Mitochondrial
Myopathy, Encephalopathy, Lactacidosis, Stroke, otherwise known as
MELAS), tumor, trauma (e.g., Traumatic Brain Injury, surgical
trauma), paraneoplastic cerebellar degeneration, multifocal leukoen-
cephalopathy, meningitis, encephalitis, and hypoxic encephalopathy.
Therefore, the list as currently given, is grossly incomplete. However,
it would be unwieldy to try to list all CNS disturbances that might af-
fect the voice and other aspects of speech.

In the presence of this quandary, we have elected to include condi-
tions based on clinical prevalence in typical voice practices. How-
ever, the frequency of the conditions in the general population may be
relatively small. In addition to excluding the aforementioned condi-
tions and many others, the classification system does not include
voice problems due to aphasia, apraxia of speech, or mutism associ-
ated with neurocognitive, language, or motor speech programming
impairments.

7305. Amyotrophic Lateral Sclerosis (ALS; Lou Gehrig’s Disease)

Essential features. This condition is characterized by upper and lower
motor neuron involvement in the brain, brainstem, or spinal cord.

Associated features. Associated features include weakness of bulbar
muscles, or of single or multiple limb muscle groups due to motor neu-
ron death in the brainstem or spinal cord, respectively. Presentation is
not always bilateral or symmetrical. Limb or tongue fasciculations are
commonly seen. Distal limb weakness, or weakness and atrophy of the
intrinsic hand muscles may also occur. Dysphagia and respiratory fa-
tigue and failure occur in the terminal stages of the disease.

Vocal impairment. The bulbar form of this disease results in a breathy,
weak, hypernasal voice with reduced average pitch and loudness and
reduced pitch and loudness ranges. Slurred speech can also appear
early in the disease. In such cases, voice changes, reduced vocal fold
movements, and dysphagia may occur early in the disease. A tracheot-
omy may be required to provide an airway and enteric feeding may be
required in later stages of the disease.

Aerodynamic characteristics: Unknown.
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Acoustic characteristics: Voice frequency may be higher than nor-
mal in males. Fluctuations in frequency and intensity may be charac-
teristic in patients within and across days, weeks, or longer intervals.

Age at onset. Between the 4th and 7th decades of life.

Course. ALS typically leads to death within five years. Fifty percent of
individuals with ALS die within 18 months, 20% survive 5 years, and
10% live longer than 10 years after diagnosis. The bulbar form of ALS
is the fastest progressing of the two types.

Complications. Dysphagia, aspiration pneumonia, respiratory insuf-
ficiency, inability to perform activities of daily living, and death.

Predisposing factors. Ten percent of ALS is familial; the disease is
transmitted in an autosomal dominant fashion.

Frequency. 5 per 100,000.

Sex ratio. More males are affected than females (1.5:1).

Familial pattern. See Predisposing factors.

Differential diagnosis. Myasthenia Gravis, spinal-muscular atrophy,
dementia in motor neuron disease, sarcoidosis (neuropathy).

Classification criteria.

(a) Required for medical diagnosis: The El Escorial World Federation
of Neurology Criteria (1994) is used in diagnosis of ALS. Directly citing
from this schematic:

“The diagnosis of ALS requires the presence of each of the following:

Lower motor neuron signs in at least two limbs

Upper motor neuron signs in at least one region (bulbar, cervical, or
lumbosacral)

Progression of the disease defined as increasing symptomatic impair-
ment by history. This may involve the same or new regions.

The diagnosis of ALS requires the absence of each of the following:
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Sensory signs (except those attributable to aging)

Neurogenic sphincter abnormalities

Clinically evident peripheral nervous system disease with natural his-
tory of progress (e.g., diabetic polyneuropathy, hereditary
polyneuropathy)

ALS-like syndromes:

Structural spinal cord lesions including spondylotic myelopathy

Multifocal motor neuropathy

Hyperthyroidism

Monoclonal gammopathy with an associated hematologic malig-
nancy (e.g., lymphoma, myeloma [monoclonal gammopathy
alone permitted])

Lead poisoning

History of radiation to the brain or spinal cord

Hexosaminidase A deficiency (patients under age 30).”

Wilbourn, A. J. (1994). Clinical neurophysiology in the diagnosis of amyotrophic lat-
eral sclerosis: the Lambert and the El Escorial criteria. Journal of Neurological Sci-
ences. 124 Suppl: 96—107. Reprinted with permission from Elsevier.

(b) Required to attribute a voice problem to the medical diagnosis: Flac-
cid or spastic dysarthria affecting voice. Findings may include “imprecise
consonants, hypernasality, harshness, slow speech rate, monopitch, short
phrases, distorted vowels, low pitch.” (Darley, Aronson, & Brown, 1969).

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7310. Wallenberg Syndrome (Lateral Medullary Syndrome/Infarct)

Essential features. Lateral medulla infarct resulting in a unilateral vo-
cal fold paralysis accompanied by Horner’s syndrome, and contra-
lateral numbness of the upper extremity due to vertebral artery
occlusion or injury affecting the dorsolateral medulla oblongata.
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Associated features. Associated features typically include vertigo,
diplopia, ipsilateral facial pain and anesthesias, and dysarthria. Contra-
lateral pain and thermal impairment over entire body and possibly the
face may also be present. Dysphagia is typically due to neuronal loss in
the medullary swallowing center and to hypopharyngeal sensory loss
affecting swallowing. Ipsilateral ataxia may occur if the posterior infe-
rior cerebellar artery territory is involved. Facial and palatal weakness
may also be identified depending upon the extent of the lesion.
Orthostatic hypotension is a frequent accompanying disorder.

Vocal impairment. The degree of vocal impairment is related, in part,
to the degree of lateral positioning and muscle atrophy of the immobile
vocal fold. Patients often use large air volumes and abdominal pushing
in attempts increase vocal effectiveness, which may exacerbate the loss
of air and augment the vocal impairment.

Aerodynamic characteristics: Average phonatory airflow may be
increased with paramedian and lateral paralysis without adequate
compensation by the mobile fold. With median paralysis, airflow
may be normal.

Acoustic characteristics: Average intensity is likely to be reduced
with paramedian and lateral paralysis. Fundamental frequency may
be increased or decreased. Fundamental frequency is often de-
creased shortly after onset of the condition, due to lack of muscle
tone in the affected fold. Fundamental frequency is often increased
in chronic cases.

Age at onset. Typically in the 6th and 7th decades.

Course. May show some initial spontaneous recovery, often with re-
sidual neurologic deficits.

Complications. Aspiration pneumonia due to dysphagia.

Predisposing factors. Transient ischemic attacks, arteriosclerosis,
hypertension.

Frequency. Rare.

Sex ratio. More frequent in males.
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Familial pattern. None.

Differential diagnosis. Benign positional vertigo, vertebral artery dis-
section, labyrinthitis, multiple sclerosis, stroke, vestibular disease, id-
iopathic vocal fold paralysis, peripheral recurrent nerve injury.

Classification criteria.

(a) Required for medical diagnosis: Although Magnetic Resonance Im-
aging may be used to identify lateral medullary infarct, the diagnosis is of-
ten made based on clinical features. See above.
(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, voice weakness not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7315. Parkinson Disease

Essential features. This condition is characterized by bradykinesia,
hypokinesia (hypometria), rigidity, and resting tremor (3–5 Hz) related
to progressive loss of dopaminergic cells in the substantia nigra.

Associated features. Bowed vocal folds on nasendoscopy and in-
creased vocal fold tension reducing the speed of vocal fold movement.
Hypophonia (reduced loudness and monopitch) and more generally
hypokinetic dysarthria, dysphagia, and bradykinesia are the most fre-
quent associated features of this condition. In the case of voice and
speech, patients are frequently unaware of their reduced level of loud-
ness. They also perceive their phonatory effort as elevated. Patients ex-
hibit a lack of facial expression.

Vocal impairment. Vocal impairment is characterized as a weak voice
that can be improved with prompting. In addition, individuals exhibit
monoloudness, monopitch, and their speech gives the impression of
rapid rate because of reduced articulatory range of motion (hypo-
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metria), despite articulatory bradykinesia. Intelligibility is further re-
duced by imprecise articulation, and slow and imprecise voice onsets
and offsets.

Aerodynamic characteristics: Average airflow may be increased,
but this will depend upon respiratory function, which may become
compromised in later stages.

Acoustic characteristics: Average fundamental frequency is within
normal limits and intensity is reduced.

Age at onset. Average age of onset is 60 years. Onset before the age of
40 is relatively uncommon, but does occur particularly in familial forms.

Course. Voice and speech problems may occur early in the course of
the disease and progress to pose significant obstacles to communica-
tion. Dysphagia often develops in the later stages of the disease.

Complications. Dysphagia, aspiration pneumonia, decreased mobil-
ity, loss of ability to communicate, loss of ability to take oral nutrition,
and death.

Predisposing factors. 15–20% of cases are familial. Earlier onset
cases are more likely to be genetic in origin. All cases involve loss of
dopaminergic cells in the substantia nigra. Lewy bodies are present on
autopsy.

Frequency. Affects 1% of individuals older than 60 years of age; 120
per 100,000 people are affected in the United States. Seventy percent
of people with PD develop speech deficits.

Sex ratio. Parkinson Disease is 1.5 times more common in men than
women.

Familial pattern. Several genetic mutations have been found in large
families, some affecting the protein alpha-synuclein, in autosomal
dominant parkinsonism. Another genetic defect affects the protein
Parkin in autosomal recessive parkinsonism with a late onset.

Differential diagnosis. Essential Tremor, Multiple Systems Atrophy,
Alzheimer’s Disease, depression, Progressive Supranuclear Palsy,
lacunar syndromes.
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Classification criteria.

(a) Required for medical diagnosis: Two of the following three criteria
must be present: 1) resting tremor, 2) rigidity, and 3) bradykinesia.

(b) Required to attribute a voice problem to the medical diagnosis:
Hypokinetic dysarthria including hypophonia, not attributable to other
causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7320. Multiple Systems Atrophy (Shy-Drager Syndrome,
Striatonigral Degeneration, Sporadic Olivopontocerebellar

Atrophy)

Essential features. Multiple Systems Atrophy (MSA) encompasses a
variety of neuropathic disorders with various predominant system fail-
ures. The American Autonomic Society and the American Academy of
Neurology define MSA “as a sporadic, progressive, neurodegenerative
disease of undetermined etiology, characterized by extrapyramidal,
pyramidal, cerebellar, and autonomic dysfunction in any combination”
(Diedrich, 2002). The predominant feature determines the specific no-
menclature for the disease. Shy-Drager or MSA-A indicates a predom-
inant feature of autonomic failure, Striatonigral Degeneration or
MSA-P indicates a dominance of extrapyramidal feature, and Sporadic
Olivopontocerebellar Atrophy, or MSA-C indicates a dominance of
cerebellar features. Neuropathology indicates the presence of many
glial cytoplasmic inclusions and the absence of Lewy bodies in MSA in
general.

Associated features. MSA is characterized by some combination of
parkinsonism (bradykinesia, rigidity, gait abnormality, and tremor),
bilateral vocal fold paralysis, autonomic dysfunction manifesting as
orthostatic hypotension, urinary and rectal incontinence, impotence,
and loss of sweating. Voice and speech signs and symptoms may in-
clude laryngeal stridor, hoarseness, intermittent glottal fry, and slow



speech rate. Although all of these signs and symptoms can occur in
MSA, each of them is not always present and a number of other deviant
speech features may be present. The voice impairment in MSA can be
quite variable, depending on the specific dysarthria type that is associ-
ated with it, and may also vary across individuals. Bilateral vocal fold
paralysis and dysphagia can occur in the later stages of some forms of
the disease.

Vocal impairment. Vocal and speech impairment when present may
be characterized by a breathy and strained voice quality, reduced loud-
ness, monopitch and monoloudness, imprecise consonants, intermit-
tent glottal fry, a slow and deliberate speaking rate, or variations in rate,
suggesting a flaccid type of dysarthria. Limited ability to achieve pre-
cise voice offsets and onsets may also occur.

Aerodynamic characteristics: When vocal impairment is present,
airflow may be increased if the vocal folds do not offer normal
resistance.

Acoustic characteristics: Intensity is predicted to be reduced.

Age at onset. Typical onset is in the 5th to 6th decades.

Course. The progression of neurodegenerative symptoms result in
death in approximately 6–10 years following onset. Older age at onset
typically predicts shorter duration of disease prior to death. Broncho-
pneumonia and sudden death are common.

Complications. Bilateral vocal fold paralysis usually requires
tracheostomy in the later stages of the disease. A feeding tube may be
required because of swallowing problems.

Predisposing factors. Unknown.

Frequency. MSA overall: 2–15 per 100,000. It is estimated that
25,000–100,000 individuals in the United States have MSA. The dis-
ease has been found in all races.

Sex ratio. MSA overall: More males than females (3–9:1).

Familial pattern. MSA overall: Non-familial.
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Differential diagnosis. Parkinson Disease (PD), Pure Autonomic
Failure, Alzheimer’s Disease, Huntington’s Disease, multi-infarct
dementia, Multiple Sclerosis, Hallervorden-Spatz disease. Differenti-
ation of MSA and Parkinson Disease rests on the following observa-
tions: poor response to levodopa in MSA, in contrast to good response
in PD; rapid progression of symptoms in MSA, in contrast to slow pro-
gression in PD; early onset of instability and falling in MSA, versus
late onset of instability and falling in PD; 40% of patients with MSA
are in a wheelchair within 5 years of onset in MSA, compared to a
slower progressive disability in PD; Lewy bodies are absent in MSA
and occur primarily in the substantia nigra in PD; cytoplasmic inclu-
sions occur in MSA and not in PD; thermal regulation is affected in
MSA and is normal in PD.

Classification criteria.

(a) Required for medical diagnosis:

MSA–A (Shy-Drager): Diagnosis by a neurologist indicates a pre-
dominance of autonomic features in the disease. Bilateral vocal fold
paralysis may be present.

MSA–P: Diagnosis by a neurologist may rest upon no therapeutic
response to levodopa, and presence of orthostatic hypotension,
dysarthria (which may or may not be present), stridor, and, in some
individuals, contractures and dystonia. These symptoms are rare in
Parkinson Disease.

MSA–C: This type of MSA is characterized by gait ataxia, limb ki-
netic ataxia, and sometimes ataxic dysarthria.

(b) Required to attribute a voice problem to the medical diagnosis:
Dysarthria, voice, or respiratory disturbance consistent with medical
findings.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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7325. Progressive Supranuclear Palsy (PSP) (includes Pseudobulbar
Palsy and Steele-Richardson-Olszewski Syndrome)

Essential features. A neurodegenerative disease of the brainstem and
cerebellum with early gait instability and difficulty with normal verti-
cal eye movement.

Associated features. Mild dementia, emotional lability, depression,
irritability, and apathy. Different types of dysarthria may be present,
the most common being mixed dysarthria with some combination of
hypokinetic, spastic, and ataxic types. Dysphagia is also common.

Vocal Impairment. Vocal impairment varies, depending on the type of
dysarthria or mixed dysarthria. Voice and speech may be hypokinetic,
spastic, or ataxic with hypernasality.

Aerodynamic characteristics: Variable across patients, depending
on the type of dysarthria.

Acoustic characteristics: Variable across patients, depending on
the type of dysarthria.

Age at onset. Typically in the 5th to 7th decades.

Course. Characteristic early signs are gait instability and falls. Patients
typically fall backwards, due to rigidity in the muscles of the back of
the neck resulting in an extended spine. These observations regarding
falling contrast with those for individuals with Parkinson Disease, who
typically fall forward in later disease stages. Also early in PSP, patients
experience abnormalities in eye movements, the first sign being diffi-
culty looking up or down. Speech and voice problems may also be
early occurring. Progression of neurodegenerative symptoms such as
dysphagia may lead to death. Death typically occurs within 10 years.

Complications. Injuries related to falling; severe dysphagia resulting
in aspiration pneumonia.

Predisposing factors. Unknown.

Frequency. 1.39 per 100,000.
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Sex ratio. Slight male predominance (1.5:1).

Familial pattern. Non-familial.

Differential diagnosis. Parkinson Disease, Alzheimer’s Disease,
Huntington’s Disease, multi-infarct dementia, Multiple Sclerosis,
Hallervorden-Spatz disease, Multiple Systems Atrophy.

Classification criteria.

(a) Required for medical diagnosis: Diagnosis by a neurologist usually
depends upon the paralysis of vertical gaze, combined with Parkinsonian
symptoms (bradykinesia and rigidity) and postural instability. Unlike PD,
tremor is usually absent in PSP.

(b) Required to attribute a voice problem to the medical diagnosis:
Hypokinetic, spastic, and/or ataxic dysarthria characterize speech and
voice.

Severity criteria.

(a) Medical criteria: See Introduction

(b) Vocal criteria: See Introduction

7330. Multiple Sclerosis (MS)

Essential features. An inflammatory demyelinating disease, which
can affect multiple and disseminated sites. Sensory and motor impair-
ments of the limbs, cognitive problems, tremor, and visual distur-
bances are most common. The most common presentation of MS
involves alternating attacks and relapses in the early stages of disease
and then progression of signs and symptoms. Motor symptoms include
muscle weakness and difficulties with coordination and balance. Cog-
nitive impairments include difficulties with concentration, attention,
memory, and judgment.

Associated features. Associated features may include dysarthria, nys-
tagmus, intention tremor, trigeminal neuralgia, Bell’s palsy, and facial
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myokymia (rippling movements under the skin). Dysarthria may in-
volve almost any type or combination of types. Although spastic-
ataxic dysarthria may be common, it is not the only possible dysarthria
type.

Vocal impairment. Voice may be affected by almost any type of
dysarthria, or combination of types. Although spastic-ataxic dysarthria
may be common, it is not the only possible dysarthria type.

Aerodynamic characteristics: Variable within and across patients.

Acoustic characteristics: Variable within and across patients.

Age at onset. Onset most commonly occurs between ages 18–40
years.

Course. The disease advances intermittently with periods of remis-
sion. MS can also be primarily progressive without relapses. Severe
dysphagia develops and aspiration pneumonia is often the cause of
death.

Complications. Pneumonia, death (life expectancy is approximately 7
years shorter in patients with MS than in the general population).
Dysphagia is a significant complication later in the course of the
disease.

Predisposing factors. Caucasian, living in northern regions. Genetic
predisposition may be involved in some cases.

Frequency. 350,000 people have known MS in the United States;
10,000 new patients are diagnosed each year. More than 1 million peo-
ple are affected worldwide.

Sex ratio. More frequent in women (1.6-2:1).

Familial pattern. There do appear to be genetic predisposing factors
as illustrated in twin studies. However, the connection is poorly de-
fined at this time.

Differential diagnosis. Essential Tremor, hemifacial spasm, Lyme
disease, spinal cord infarction, metabolic disease.



Classification criteria.

(a) Required for medical diagnosis: History, physical examination, and
Magnetic Resonance Imaging (MRI) findings of plaques shown as T2
hyperintensities in the periventricular regions consistent with MS.

(b) Required to attribute a voice problem to the medical diagnosis: Re-
curring episodes of weak, strained, or breathy voice in conjunction with dis-
ease relapse. Spastic-ataxic dysarthria is common but not exclusive.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7335. Cerebellar Disorders

Essential features. Insult or disease affecting the cerebellum. A large
number of syndromes may affect cerebellar function. Many are
familial.

Associated features. Decreased motor coordination, which is diffuse
across many systems. Ataxic speech characterized by imprecise articu-
lation, variable rate, pitch, loudness, and stress variation. Some reports
indicate intermittent hyperadduction of the vocal folds, vocal tremor,
and harsh/strained voice quality. Motor learning may be impaired.

Vocal impairment. Vocal impairment may vary significantly, often in-
volving strained vocalization with intermittent hyperadduction similar
to spasmodic dysphonia. Speech rhythm and intonation patterns are
abnormal, demonstrating a stereotyped quality with reduced rate of
speech (“scanning speech”).

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Variable; dependent upon type of injury or disease pro-
cess.
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Course. Variable.

Complications. Vary with disease or trauma.

Predisposing factors. Familial cerebellar degeneration.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Varies with disease; some forms of cerebellar dis-
ease have a genetic basis.

Differential diagnosis. Other movement disorders, acute intoxication,
psychogenic voice disorder.

Classification criteria.

(a) Required for medical diagnosis: History of insult or disease affect-
ing the cerebellum.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice disruption with appropriate history for cerebellar dysfunction.
Presence of ataxic speech increases confidence in the attribution of the
problem to cerebellar dysfunction.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7340. Huntington’s Chorea (HC)

Essential features. Disease involving cell loss of the basal ganglia and
cortical neurons, typically characterized by adult onset and autonomic
dominant inheritance. HC is also typically manifested by involuntary
movements, dementia, and behavioral changes.
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Associated features. Generalized impairment in motor control includ-
ing poor hand, oral motor, pharyngeal, and laryngeal control due to in-
voluntary choreic movements; dysarthria, inspiratory grunts, slow
speech, hyperkinetic dysarthria, and dysphagia.

Vocal impairment. The voice of patients with HC is commonly charac-
terized by hyperkinetic dysarthria. Pitch and loudness are uncontrolled.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Onset usually occurs after age 35. However, 10% of pa-
tients with HC have juvenile onset, with onset prior to age 20. Onset
before the age of 10 and after 70 is rare.

Course. Progressive condition with eventual death due to intercurrent
disease (preexisting illness). Pneumonia and cardiovascular complica-
tions are the most common cause of death. With the juvenile onset
form, muscular rigidity is the most common presentation.

Complications. Pneumonia.

Predisposing factors. Presence of genetic mutation.

Frequency. In the U.S., 4.1–8.4 per 100,000. Internationally, the inci-
dence varies greatly.

Sex ratio. Males and females are diagnosed with equal frequency.

Familial pattern. Autosomal dominant.

Differential diagnosis. Multiple Sclerosis, Systemic Lupus Erythem-
atosus, Chorea Gravidarum, Neuroacanthocytosis.

Classification criteria.

(a) Required for medical diagnosis: Genetic testing results consistent
with HC.

(b) Required to attribute a voice problem to the medical diagnosis:
Hyperkinetic dysarthria, harsh voice, uncontrolled loudness or pitch bursts.
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Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

7345. Bilateral Recurrent Laryngeal Nerve Paralysis–Central

Essential features. This condition is caused by centrally induced bi-
lateral vagal pathology affecting the laryngeal motor neurons. This
condition manifests as bilateral immobility of the vocal folds.

Associated features. The nature and severity of associated features are
dependent on the position of the immobile vocal folds affecting the size
of the glottis. The most typical feature is inspiratory stridor when the
vocal folds are paralyzed in the median position. In severe cases, air-
way obstruction may occur during bilateral vocal fold paralysis in that
position. A breathy and rough voice quality, vocal fatigue, and aspira-
tion during swallowing may occur when the vocal folds are paralyzed
in a lateral or paramedian position.

Vocal impairment. Vocal impairment is dependent on the position of
the immobile vocal folds. The voice quality is breathy and rough, and
pitch and loudness ranges are reduced when the vocal folds are para-
lyzed in a lateral or paramedian position. The voice quality is predicted
to be minimally affected when the vocal folds are paralyzed in a
median position.

Aerodynamic characteristics: Increased airflow may occur when
the vocal folds are paralyzed in a lateral or paramedian position.
Airflow may approximate normal when the vocal folds are para-
lyzed in a median position.

Acoustic characteristics: It is predicted that fundamental fre-
quency will be normal and intensity range will be reduced.

Age at onset. This condition is more likely to occur in older age
groups. For hereditary neuronopathies, paralysis may be present from
birth or childhood.
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Course. A common scenario for bilateral vocal fold paralysis involves
initial presentation of a weak, breathy voice quality. As denervation
persists, the vocal folds may come closer to the midline so that voice
production is maintained, but the airway is severely compromised.

Complications. Airway obstruction or aspiration dependent on the
position of the immobile vocal folds.

Predisposing factors. Causes include viral infection (e.g., encephali-
tis), concussion, brainstem compression (Arnold-Chiari Syndrome),
brainstem infarct, neoplasms, and familial neuronopathies.

Frequency. This condition is considered rare, with an estimated 1,500
cases per year in the U.S., most of which were due to trauma.

Sex ratio. No difference between males and females.

Familial pattern. Autosomal dominant pattern of inheritance in con-
genital conditions.

Differential diagnosis. Psychogenic airway obstruction, paradoxical
vocal fold motion; with chronic development, may involve neurode-
generative diseases such as multiple systems atrophy, amyotrophic lat-
eral sclerosis, or hereditary neuropathies.

Classification criteria.

(a) Required for medical diagnosis: Visualization of the larynx demon-
strating impaired adduction and abduction of both vocal folds during in-
spiration and expiration, with evidence of central nervous system
involvement, and not wholly attributable to other causes.

(b) Required to attribute a voice problem to the medical diagnosis:
Voice changes consistent with physical findings associated with bilateral
vocal fold paralysis, not wholly attributable to other causes.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction



7350. Myoclonus (Non-epileptic myoclonus, physiologic myoclonus,
palatal myoclonus, diaphragmatic flutter, myoclonus
velopharyngo-laryngo-oculo-diaphragmatiques)

Essential features. This condition is characterized by sudden, brief,
involuntary muscle jerks typically indicative of damage to the central
nervous system. Myoclonic jerks may also occur in isolation (e.g., hic-
cup). Myoclonic activity may present as a sequence of jerks either with
or without a pattern. Onset of this condition is most frequently noted
when individuals initiate a movement rather than during resting or
sleep. However, spontaneous myoclonus can occur. In children, this
condition is triggered by startle reflexes, sensory stimulation, or upon
initiation of movement. The four classification categories of
myoclonus include physiologic, essential, epileptic, and symptomatic.
Physiologic myoclonus occurs in neurologically normal individuals
and is diagnosed by patient report (e.g., sudden jerking during sleep).
Essential myoclonus indicates idiopathic onset of this condition as the
prominent problem. Epileptic myoclonus occurs in individuals with
chronic seizure disorders and may be the primary component of the
seizure, or occur in combination with other forms of seizure. Symp-
tomatic myoclonus is the most common form of this condition associ-
ated with neurologic disease, post-infectious or infectious diseases,
drugs, toxins, metabolic diseases, hypoxia, or neoplastic etiologies.
Myoclonus evidenced through voice production may result from the
presence of this condition in the muscles of the respiratory, laryngeal,
or articulatory structures.

Associated features. This condition is categorized according to the ar-
eas of the body affected, electrophysiologic patterns, and the area of
the central nervous system affected. This condition is typically associ-
ated with such disorders as multiple sclerosis, Parkinson disease, Alz-
heimer’s disease, and Creutzfeldt-Jakob disease. It can also result from
hypoxia or metabolic encephalopathy. Electrophysiology is used to de-
termine whether the source of the myoclonus originates from the cor-
tex, subcortical structures, or from the spinal cord. Prolonged hiccups
are a form of physiologic myoclonus resulting from bursts of muscle
activity in the diaphragm and external intercostal muscles, resulting in
sudden inhalation and possibly inhalation phonation. Palatal
myoclonus is characterized by rhythmic involuntary elevation of the
soft palate that may be viewed as a tremor in this structure. Palatal mus-
cles associated with elevation will exhibit bursts of activity at a rate of 2
Hz. The latter is often associated with brainstem lesions, but may also
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be considered a benign essential palatal myoclonus. These individuals
may complain of a rhythmic clicking sound in their ears. Myoclonus
velopharyngo-laryngo-oculo-diaphragmatiques is characterized by
complex and synchronous rhythmic movements in the diaphragm,
shoulder, neck, arm, pharynx, larynx, eyes, and face. Diaphragmatic
flutter is characterized by bilateral rhythmic contractions of the dia-
phragm muscle at rates varying from 60–200 Hz resulting in involun-
tary abdominal movements. These individuals may complain of
sudden involuntary inhalation during speech. A common complaint of
patients with myoclonus affecting the speech mechanism is impaired
intelligibility. Myoclonus causing sudden involuntary contractions of
the intrinsic muscles of the larynx can disrupt connected speech and
may be associated with aspiration during swallowing due to sudden
opening of the larynx in the presence of a bolus of food.

Vocal impairment. Vocal impairment will depend on the affected
structures in the speech mechanism. Prolonged hiccups are a form of
physiologic myoclonus resulting from bursts of muscle activity in the
diaphragm and external intercostal muscles, resulting in sudden inha-
lation and possibly inhalation phonation. Palatal myoclonus is char-
acterized by rhythmic involuntary elevation of the soft palate that
may be viewed as a tremor in this structure. Palatal muscles associ-
ated with elevation will exhibit bursts of activity at a rate of 2 Hz. The
latter is often associated with brainstem lesions, but may also be con-
sidered a benign essential palatal myoclonus. These individuals may
complain of a rhythmic clicking sound in their ears. Myoclonus
velopharyngo-laryngo-oculo-diaphragmatiques is characterized by
complex and synchronous rhythmic movements in the diaphragm,
shoulder, neck, arm, pharynx, larynx, eyes, and face. Diaphragmatic
flutter is characterized by bilateral rhythmic contractions of the dia-
phragm muscle at rates varying from 60–200 Hz resulting in involun-
tary abdominal movements. These individuals may complain of
sudden involuntary inhalation during speech. Myoclonus causing
sudden involuntary contractions of the intrinsic muscles of the larynx
can disrupt connected speech and may be associated with aspiration
during swallowing due to sudden opening of the larynx in the pres-
ence of a bolus of food.

Aerodynamic characteristics: Unknown.

Acoustic characteristics: Unknown.

Age at onset. Variable, but most commonly seen in adulthood.
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Course. Onset of this condition frequently occurs subsequent to le-
sions of the cortical or subcortical structures and spinal cord. It may
also arise spontaneously with prolongation of normal myoclonic con-
tractions such as with hiccups.

Complications. Difficulty moving adequately to perform daily activi-
ties of living such as standing, walking, grasping objects, eating, writ-
ing, or speaking.

Predisposing factors. Lesions in the central nervous system, hypoxia,
metabolic encephalopathy.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Seizure disorders, tics, essential tremor,
dystonic tremor, psychogenic tremor, psychogenic myoclonus, heredi-
tary, metabolic, mitochondrial, infectious, vascular, neoplastic, toxic,
or neurodegenerative disease processes.

Classification criteria.

(a) Required for medical diagnosis: Evidence of sudden, brief, muscle
jerks in response to initiation of movement, exacerbated startle response,
or sensory stimulation, frequently subsequent to a known central nervous
system lesion affecting the cortex, subcortical structures, or spinal cord.
Thorough characterization would include a description of the degree of
involvement of structures (e.g., focal versus generalized), the pattern of
involvement (e.g., intermittent versus continuous), and the means of trig-
gering the condition (e.g., present at rest, during initiation of movement,
or as part of a startle response).

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria.

(a) Medical: See Introduction.

(b) Vocal: See Introduction.
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8000. OTHER DISORDERS AFFECTING VOICE

8010. Muscle Tension Dysphonia (Primary) (Hyperfunctional voice
disorder, hypoadducted hyperfunction, etc.)

Essential features. Dysphonia in the absence of current organic vocal
fold pathology, without obvious psychogenic or neurologic etiology,
associated with excessive, atypical or abnormal laryngeal movements
during phonation. Observations during rigid or flexible laryngoscopy
may reveal consistent laryngeal or supraglottic constriction or vocal
fold hypoadduction during phonation. However, visual evidence of hy-
per- and hypoadduction or anteroposterior constriction must be inter-
preted within the context of other clinical evidence (e.g., patient
response to scoping, case history report, voice probes, etc.). Although
abnormal muscle tension has been presumed clinically (hence, the
prevalence of the term “Muscle Tension Dysphonia”), few objective
studies have substantiated abnormal muscular tensions empirically.
The classification Muscle Tension Dysphonia represents a persistent,
unexplained dysphonia that is behaviorally modifiable.

Associated features. Pain on phonation or swallowing and vocal fa-
tigue may be reported.

Vocal impairment. Vocal impairment may vary. In some cases, voice
quality may be normal or near normal with the primary complaint be-
ing vocal fatigue and/or odynophonia. Various aberrant laryngeal pos-
tures or movements indicating hyperfunction or other atypical vocal
behaviors may be observed. False fold constriction with or without
arytenoid-epiglottis approximation is common. Also, vocal fold hypo-
adduction is commonly reported. In addition, postural abnormalities of
the true vocal folds may be observed during phonation. Behaviors
identified as aberrant may not always be associated with excessive
muscle tension.

Aerodynamic characteristics: Variable within and across cases.

Acoustic characteristics: Variable within and across cases.

Age at onset. Variable, but most commonly seen in adulthood.
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Course. A disorder that may fluctuate in severity but may not fully re-
mit without intervention. Sudden onset may occur following an acute
episode of upper respiratory tract infection or laryngitis associated
with various etiologies, including irritation of laryngeal structures by
bacterial, viral, chemical, or thermal stimuli, with persistence of voice
dysfunction following resolution of the laryngitis.

Complications. Some clinicians suggest that phonotraumatic lesions
are one potential sequela of long-standing Muscle Tension Dysphonia
(Primary). Social and occupational limitations may be present.

Predisposing factors. Precipitating event or events, possibly unrecog-
nized and/or already resolved, that cause(s) a change in the usual man-
ner of voice production. Introverted personality may be a factor (Roy
& Bless, 2000a; 2000b).

Frequency. Unknown.

Sex ratio. Unknown, although more females than males seek treat-
ment for this disorder.

Familial pattern. Unknown.

Differential diagnosis. Muscle Tension/Adaptive Dysphonia Second-
ary (8020), structural, neurologic (including spasmodic dysphonia), or
psychogenic source of dysphonia.

Classification criteria.

(a) Required for medical diagnosis: Evidence of excessive or atypical
laryngeal movements, or postures affecting phonation without identifi-
able cause.

(b) Required to attribute a voice problem to the medical diagnosis:
Same as for medical diagnosis.

Severity criteria. As noted, a variety of laryngeal movements and pos-
tures are associated with Muscle Tension Dysphonia (Primary). False fold
constriction and arytenoids to epiglottis approximation are frequently
noted, but other gestures may also be observed. Severity depends on spe-
cifics of voice production and resulting voice quality.

250 � 8000. OTHER DISORDERS



(a) Medical: See Introduction

(b) Vocal: See Introduction

8020. Muscle Tension/Adaptive Dysphonia (Secondary)
(Hyperfunctional voice disorder, hypoadducted
hyperfunction, etc.)

Essential features. Dysphonia in the presence of current organic vo-
cal fold pathology, psychogenic, or neurologic etiology, originating
as a compensatory response to the primary etiology. The resulting
dysphonia may include excessive or atypical laryngeal movements
during phonation. Observations with rigid or flexible endoscopy may
reveal consistent laryngeal or supraglottic constriction during
phonation, as visualized during rigid or flexible laryngoscopy. The
term “adaptive” is added here to reflect an alteration in the normal or
usual manner of phonation in response to glottal incompetence or
other organic pathology.

Associated features. Pain on phonation, pain during swallowing, or
vocal fatigue.

Vocal impairment. Vocal impairment may vary. In some cases, voice
quality may be normal or near normal with the primary complaint be-
ing vocal fatigue or odynophonia. In other cases, voice abnormality
may be related mostly to the underlying condition. A variety of aber-
rant vocal behaviors may be observed.

Aerodynamic characteristics: Variable within and across cases.

Acoustic characteristics: Variable within and across cases.

Age at onset. Variable, but most commonly seen in adulthood.

Course. The condition is likely associated with onset of glottal incom-
petence or other pathology that affects normal phonation/vocal fold vi-
bration.

Complications. Phonotraumatic lesions may result from Muscle Ten-
sion/Adaptive Dysphonia (Secondary), thereby intensifying the condi-
tion. Social and occupational limitations may occur.
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Predisposing factors. Glottal incompetence of any origin (lesions,
scar, paralysis, loss of true vocal fold tissue due to ablation from cancer
surgery, etc.); irritants to the airway (e.g., chemical, smoke, or dust ex-
posure); other organic pathology that impedes phonation/vocal fold vi-
bration. Extroverted personality with an inability to inhibit may be a
factor (Roy & Bless, 2000 a, b).

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. Unknown.

Differential diagnosis. Muscle Tension Dysphonia Primary (8010),
psychogenic dysphonia.

Classification criteria.

(a) Required for medical diagnosis: Evidence of excessive or atypical
laryngeal activity in conjunction with glottal incompetence or other laryn-
geal pathology, as visualized by flexible and/or rigid endoscopy. False vo-
cal fold constriction with or without arytenoid-epiglottic approximation
are common.

(b) Required to attribute a voice problem to the medical diagnosis:
Hoarseness, odynophonia, and vocal fatigue, not wholly attributable to
other causes.

Severity criteria. As noted, a variety of laryngeal movements and pos-
tures are associated with Muscle Tension/Adaptive Dysphonia (Second-
ary). False fold constriction and arytenoids to epiglottis approximation
are frequently noted.

(a) Medical: See Introduction

(b) Vocal: See Introduction
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8030. Ventricular Dysphonia

Essential features. Dysphonia in which vocalization is produced by
vibration of the false vocal folds, typically in association with approxi-
mation of the false vocal folds.

Associated features. Low-pitched, raspy voice due to relatively large
oscillatory mass of the false vocal folds as vibratory structures. Most
commonly, ventricular phonation is a compensatory behavior used to
produce an alternative sound source in response to limitations in true
vocal fold vibration. Less commonly, vibration of the arytenoid com-
plex and epiglottic tip has been observed as an secondary compensa-
tory gesture, when true vocal fold vibration is impaired. Ventricular
phonation may also be present in conjunction with true vocal fold
phonation.

Vocal impairment. Ventricular phonation is characterized by both low
intensity and low frequency, often with pronounced roughness. The
voice is often difficult to hear with any kind of background noise. Other
characteristic findings include the limitations in pitch range and flexi-
bility, limited vocal endurance, and rapid fatigue and pain due to in-
creased effort required for phonation.

Aerodynamic characteristics: Variable.

Acoustic characteristics: Low fundamental frequency is character-
istic. Reduced frequency and intensity ranges are likely.

Age at onset. May occur in young children in association with signifi-
cant laryngeal pathology, such as scarred vocal folds due to numerous
surgical excisions of papilloma. May also occur at any age as a com-
pensatory behavior due to dysfunction of the true vocal folds or as a
manifestation of Muscle Tension/Adaptive Dysphonia (Secondary)
(8020) due to psychogenic etiology.

Course. Variable, partly depending on co-occurring laryngeal status.

Complications. Severe hypertrophy of ventricular folds.
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Predisposing factors. Conditions that result in glottal incompetence
and impairment of true vocal fold vibration.

Frequency. Unknown.

Sex ratio. Unknown.

Familial pattern. No familial pattern has been observed.

Differential diagnosis. Conditions that impair true vocal fold mobil-
ity, psychogenic dysphonia. If phonatory false vocal fold vibration is
confirmed, competing diagnoses do not exist. However, identification
of the underlying causal etiology is critical.

Classification criteria.

(a) Required for medical diagnosis: Ventricular fold approximation that
results in observable vibratory behavior of the ventricular folds, with or
without confirmed true vocal fold vibration. These observations are made
through laryngeal imaging.

(b) Required to attribute a voice problem to the medical diagnosis:
Low, raspy voice consistent with false vocal fold phonation.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal: See Introduction

8040. Paradoxical Vocal Fold Movement Disorder
(Vocal Cord Dysfunction) (PVFMD)

Essential features. Demonstrable episodes of vocal fold adduction,
possibly associated with non-communicative phonation, during inspi-
ration, expiration (less commonly), or both. Inspiratory volumes in the
flow-volume loop are characteristically reduced, whereas expiratory
volumes are normal during episodes.
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Associated features. Respiratory distress, cough, globus sensation,
dysphonia, stridor, hypersensitivity to various agents, shortness of
breath with or without exertion. PVFMD co-occurs with asthma in ap-
proximately 50% of patients, but unfortunately, isolated PVFMD is of-
ten misdiagnosed and treated inappropriately as asthma.

Vocal impairment. Dysphonia, if present, is not due to the paradoxical
motion of the vocal folds, but may be an associated feature.

Age at onset. Variable; depending upon which etiologic factor is asso-
ciated with the PVFMD. Documented age range is 4 months to 83
years of age.

Course. This can be a chronic condition or may involve acute epi-
sodes. Symptoms may range from mild respiratory annoyance to se-
vere respiratory distress requiring hospitalization.

Complications. Significant complications associated with PVFMD
may be medical and psychosocial. Although as many as 50% of pa-
tients with PVFMD also have confirmed diagnoses of asthma, this fre-
quent combination has complicated the diagnosis for patients without
asthma, who may have been treated inappropriately with subsequent
negative sequelae (steroid treatments, tracheostomy, or endotracheal
intubation).

Predisposing factors. Predisposing factors are numerous. Some com-
mon factors include asthma, exposure to environmental pollutants or
allergens, stress, and athletic exertion, in susceptible individuals.
Laryngopharyngeal reflux disease, neurologic factors (e.g., vagal dis-
order, vocal fold paresis, Arnold-Chiari Malformation), chemical sen-
sitivity, structural abnormality (e.g., laryngomalacia), or psychogenic
factors may predispose individuals to PVFMD. In some cases, the con-
dition may represent poor management of air exchange in the face of
extreme pulmonary demands, as with athletics. For example, breathing
rates may be increased, with decreased inspiratory volumes and nor-
mal expiratory volumes.

Frequency. PVFMD is found in 10–15% of patients seeking care for
asthma. However, PVFMD and asthma can, and often do, co-exist.
Inspiratory stridor may occur in up to 5% of elite athletes.
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Sex ratio. Appears to be more prevalent in females (approximately
7:3) in adolescence.

Familial pattern. Unknown.

Differential diagnosis. Asthma (PVFMD will be unresponsive to
methylcholine challenge), foreign body obstruction, bilateral vocal
fold paralysis, chronic obstructive pulmonary disease, Reinke’s
edema, anaphylaxis, LPR, vocal fold spasms.

Classification criteria.

(a) Required for medical diagnosis: Observed vocal fold adduction dur-
ing inspiration, with or without exposure to triggers and with the appropri-
ate history. For some patients, symptoms of glottic narrowing occur
during expiration as well.

(b) Required to attribute a voice problem to the medical diagnosis:
Not relevant.

Severity criteria.

(a) Medical: See Introduction

(b) Vocal : See Introduction
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9000. VOICE DISORDERS: UNDIAGNOSED OR NOT
OTHERWISE SPECIFIED (NOS)

This category is appropriate for those cases that do not satisfy the classifi-
cation criteria described in this text. It may be that the clinician is unable to
determine the source of dysphonia, or that the classification criteria may
not be met in totality, or that a suspected diagnosis is pending. Thus, this
category may be used for patients with complaints of significant and con-
sistent voice changes, or dysphonia that cannot be explained by a medical
condition or substance use, and who do not meet criteria for other condi-
tions described in this text.
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