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[The

first part of this article reviewed current concepts in acquiring a

medical history, in order tc help singers recognize what they should expect when visiting a physician who professes expertise in voice. Part II

t

t
,

reviews the physical examination and some of the tests that commonly

t

accompany an expert voice team assessment.f
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THE EXAMINATION

t

oLLowING THE HISroRv, the physician will perform a physical examination, which includes examination of the entire
ear, nose, throat, head, and neck region.l Included in this evaluation should be an assessment of hearing function. This
should include at least examination with a tuning fork, and if indicated, a formal hearing test (audiogram). After the head and neck are
examined, a detailed assessment of the larynx is usually performed.
Evaluation of the larynx usually involves evaluation of the move-
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ment of the vocal folds during speech, singing, and other tasks, and evaluation of the vibratory function of the folds. Vocal fold movement is
usually best assessed with a flexible, fiberoptic laryngoscope with continuous light, and assessment of vocal fold vibration is usually assessed
with stroboscopic light, using either a flexible laryngoscope, a rigid
laryngoscope, or both.

Flexible Laryngoscopic Examination
(
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A flexible laryngoscope is a thin, lighted telescope (endoscope) that is
placed through the nose and into the throat and usually does not cause
pain, although it may cause a slight discomfort in the nose. The patient
is seated and awake during the examination. The flexible laryngoscope
allows the physician to see the larynx in its natural position, without
the distortion that sometimes occurs with holding the tongue forward
for mirror and rigid telescopic examinations. In viewing the larynx in
its natural position, the physician can assess changes in laryngeal muscle tension while the patient is talking or singing. There are certain vocal maneuvers that the otolarlmgologist/laryngologist will ask the patient
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to perform during the flexible laryngoscopic examination. These include various tasks of talking, singing, and
whistling. While the patient is performing these maneuvers, the otolaryngologist/laryngologist is evaluating the
motion and mobility of the vocal folds.
The patient will be asked to perform several tasks that
require stretching and lengthening the vocal folds. These
tasks may include counting at several different pitches
and/or sliding from a lowpitch to a high pitch while saying the sound lil.If there is a primaryproblem in the superior laryngeal nerve, this will be evidenced by an inability to lengthen the vocal fold with high-pitched phonation.
If the weakness is severe, there can be a tilt of the larynx
towards the side of the weakened superior laryngeal nerve

and/or cricothyroid muscle. The larynx tilts toward the
side of the weakness on lengthening because the cricothy-

roid muscle on the normal side pulls the thyroid cartilage anteriorly (forward) and down toward the cricoid
cartilage; the paretic cricothyroid muscle is weak and
pulls the thyroid cartilage to a lesser degree, resulting in
tilting of the larynx towards the side of the weak superior laryngeal nerve and cricothyroid muscle.
If there are problems with both superior laryngeal
nerves, there will be limitations in the ability to produce
high pitch and in the ability to stretch the vocal folds on
both sides. This diagnosis may be somewhat difficult,
especially if both nerves are injured to the same degree.
Both vocal folds will have limitations in their abilities to
stretch, making the ability to see subtle abnormalities
difficult for the examiner. Occasionally, with superior
laryngeal nerve paresis, there is seen an abnormality in
the ability of the vocal fold on the affected side to adduct
(bring the vocal folds towards the midline). Sluggish ada

duction of the vocal fold is best seen when the patient
tries to engage in vocal maneuvers that involve a rapid
movement of the vocal folds. These vocal maneuvers involve performing such repetitive tasks as saying lil-lhil,
alternating a quick sniff with saying lil , saltng lpal-ltal-

/kq/. Because the ability to do these maneuvers involves

tenoid muscles perform the adductor functions. Abnormalities in adduction are evaluated by the same maneuyers as stated above. Differentiating probiems with the
superior laryngeal nerve versus the recurrent laryngeal
nerve when limited adduction is seen can be difficult.
In general, if the problem is with the superior laryngeal
nerve, one should also see problems with tensing and
stretching the vocal folds. If the problem is with the recurrent laryngeal nerve, problems with adduction alone

or in combination with abduction, but not tensing or
stretching the vocal folds should be seen.
Abnormalities in abduction are frequently evaluated
by having the patient sniff and by having the patient
whistle. Both of these maneuvers require that the vocal
folds open briskly. Ifthe recurrent laryngeal nerve is injured at its insertion into the posterior cricoarytenoid
muscle, the vocal fold will have problems with abduction. If the injury to the nerve occurs at the level of the
thyroarytenoid or lateral cricoarytenoid muscles, there
will be isolated abnormalities in vocal fold adduction.
If there is a problem with the nerve at any point before
it enters the larynx, there will be abnormalities in both
abduction and adduction.
When the muscles are completely parcIyzed or near
totally paralyzed, the vocal folds do not move on the
side that is affected; however, a /ostle's sign is seen. A
Jostle's sign is a moyement of the arytenoids on the affected side during vocalization. The passive movement
of the ary.tenoids on the affected side occurs as a result
of contact with the other arltenoids, which press against
it during adduction.
If the abnormality is in the movcmcnt of the cricoarytenoid joint and not in the vocal fold muscles or nerves,
the vocal fold will have sluggish or absent movement, but
there will be evidence of some muscular effort (as long
as there is not associated muscle or nerve injury). This
muscular effort is typically seen as a tensing of the thyroarl'tenoid muscle during vocal maneuvers without a
concomitant change in the position of the vocal fold.

the rapid movement of the vocal folds, subtle differences

in vocal fold motion are easily revealed.
If the recurrentlaryngeal nerve is injured, there may
be abnormalities in adduction or abduction (opening
of the vocal folds). The posterior cricoarltenoid muscle performs the abductor functions of the vocal folds.
The thlroarltenoid, interarl.tenoid, and lateral cricoary-
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Rigid Strobovideolaryngoscopy
Rigid strobovideolaryngoscopy allows a more magnified and optically superior view of the vibratory function and structure ofthe vocal fold. Strobovideolaryngoscopy involves the use of synchronized flashing lights
through the telescope to evaluate the function of the
JounNal or SrNcrNc
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mucosal wave of the vocal fold. This procedure is performed with a rigid telescope placed through the mouth

neurotransmitter is released from the end of the nerve,
it then binds to its receptor on the muscle. The region

with the tongue held forward. The patient is awake and
seated in a forward position during the examination.
The chin is held slightly upright in a "sniffing" position,
which helps to pull the base of the tongue forward so
that the larynx can be viewed more easily. Occasionally,
a sensation of gagging is experienced during the exam-

that consists of the nerve ending and the muscle receptor is often referred to as the neuromuscular junction.
When this neurotransmitter binds to its receptor on the
muscle, chemicals are released inside the muscle that

ination; otherwise, the examination does not cause much
discomfort. This magnified view of the vocal folds can
give the physician information regarding structural lesions on the vocal folds that may contribute to the vocal
complaint or that have arisen as a result of the paresis.
Once a movement disorder of the larynx is identified,
laryngeal electromyography (LEMG) is ordered to help

resulting in voice production as air is forced from the
lungs through the closing vocal folds. Because all of the
muscles that are involved in voice production except
one (the cricothyroid muscle) attach to the arytenoid
cartilage, it is important that the arytenoid is mobile
within its joint capsule on the cricoid cartilage. If the

examine more accurately the integrity of the neuromotor (the nerve and muscle) system. Laboratory studies,
biopsies, and imaging studies may help guide the diagnosis and management of movement disorders as well.

Laryngeal Electromyography (LEMG)

signal the muscle to contract. The contraction of the
muscle then produces the movements of the vocal folds,

cricoarltenoid joint is fixated from scarring or dislocation, the arytenoid cartilage will not be able to move
well; this will be seen as limited mobility of the vocal
fold and can be confused with nerve or muscle dysfunction, which can also result in limited mobility.
LEMG takes advantage of the fact that the nerve has
an electric signal that is transferred to a chemical signal
at the neuromuscular junction. During the LEMG, elec-

Laryngeal electromyography (LEMG) is a procedure that
evaluates the integrity of the muscular and nervous systems of the larynx. This test is performed on patients
who have evidence of a movement disorder of the vocal
folds. The purpose of the LEMG is to help the physician
diagnose and differentiate the causes of these movement
disorders. There are several different tlpes of problems
that can result in abnormal motions of the vocal folds.
These can be classified as disorders in movements of the
joints that connect the cartilages of the larynx, primary
problems within the muscles themselves, or problems

trodes are placed in the muscles of the larynx. These
electrodes sense the electric impulses within the muscle and transpose them to a visual and auditory signal
that can be interpreted by the physician or electrophysiologist (a professional who is trained specifically in the
interpretation of electric signals from the body) who is
performing the study. The information gained from the
LEMG helps in the differentiation and diagnosis of disorders in nerve, muscle, and joint function.

in the nerves that supply the muscles of the larynx.

LEMG Procedure Details

Understanding the exact mechanism of the problem is
important in helping the physician understand how to
best treat the patient's voice problems and in helping
speech-language pathologists and singing voice thera-

LEMG is often performed as a diagnostic procedure,
but it also can be performed therapeutically to help guide

pists select the best exercises to help rehabilitate the voice.
When a person makes a decision to vocalize, the brain

initiates the phonation by sending an electric signal to
the brainstem, which then transfers the impulse through
the recurrent and superior laryngeal nerves. As the electric impulse reaches the end of the nerye, it signals the
release of a substance called a neurotransmitter from
the tip of the nerve. In the larynx, the predominant neu-

rotransmitter is a chemical called acetylcholine. As this
IeNue,nr /FeBRUARY 2oo9

the placement of botulinum toxin. Botulinum toxin,
whose trade name is BotoxrM, is a toxin that is produced

by the bacteria that cause botulism. Medicinally, it is
used to paralyze hyperactive muscles. The procedure of
LEMG is the same, regardless of whether is it for diagnostic purposes or for guidance for injection of botulinum toxin. Some otolaryngologists and laryngologists
perform LEMGs themselves, others perform them together with a neurologist (a physician who specializes
in nerve disorders), a physiatrist (a physician who specializes in musculoskeletal disorders), or an electrophys-

323

lf

mto"at r. Heman-Ackah, MD,

Robert T. Sataloff, MD, DMA, Mary I. Hawkshaw,BsN, RN, CORLNI, VenuDivi,

iologist, and some refer their patients to a neurologist/physiatrist/electrophysiolo gist who is proficient
both in the placement and interpretation of the LEMG.
The otolaryngologist's/laryngologist's decision to perform the LEMG with the help of one of these other professionals depends on his/her own level of comfort and
expertise in interpreting the electric signals. Because
neurologists, physiatrists, and electrophysiologists per-

form electromyography (EMG) on other parts of the
body on a daily basis, and because their professional
training equips them with expertise in interpretation of
complex signals, many otolaryngologists/laryngologists
prefer to obtain their opinions in the interpretation of
diagnostic LEMGs. Because the use of LEMG for botulinum toxin injections into laryngeal muscles requires
a level of expertise in laryngeal anatomy, physiology,
and LEMG interpretation that most otolaryngologists/
laryngologists receive in their professional training,
LEMG for botulinum toxin injections often is performed
solely by the otolaryngologist/laryngologist.
To perform LEMG, the patient is usually asked to lie
down with the neck extended. This position helps to
bring the larynx closer to the skin, making it easier to
palpate the laryngeal landmarks for insertion of the elec-

trodes into the laryngeal muscles. The neck is cleaned
with alcohol to prevent the introduction of any infectious materials on the skin into the larynx. The insertion of the needle electrodes through the skin feels like
a pin prick; the insertion into the muscles of the larynx
produces a small, sharp stabbing sensation, similar to
the sensation experienced while getting a tetanus shot.

Local anesthetic can be given to prevent the pinprick
sensation on the skin, but it cannot be given for the sensations experienced during insertion ofthe electrodes
into the muscles. The presence of the anesthetic will alter the electric signals of the nerves and the muscles,

confounding the results.
A surface or ground electrode is placed either on the
forehead or chest or on anoth er part of the body, away
from the neck to help the EMG machine filter out other
electric signals that the body produces, such as the heartbeat, respirations, or the twitching of a leg. The electrodes used in LEMG are usually a form of needle elec-

trode or

wire electrode that is inserted with the use of
larynx are relatively small.
The electric activity of the muscles of the larynx is also
a

a needle. The muscles of the
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small, and this requires the electrodes used to be completely surrounded by the muscle that is giving the electric signal. Needles and wires, which are also small, work
well for this purpose.
There are four pairs of muscle groups in the larynx the
thyroarltenoid, the lateral cricoarytenoid, the posterior
cricoarytenoid, and the cricothyroid muscles. The interarytenoid muscle sits in the midline of the back of
the larynx and is not paired. The thyroarytenoid,lateral

cricoarytenoid, posterior cricoarltenoid, and interarytenoid muscles receive innervation from the recurrent
laryngeal nerve. The cricothyroid muscle receives innervation from the superior laryngeal nerve. Usually,
the thyroarytenoid, the posterior cricoarytenoid, and
the cricothyroid muscles are tested on each side. Testing
of these three groups of muscles usually gives sufficient
information about the integrity of the superior and recurrent laryngeal nerves and the muscles that they innervate. When equivocal results are obtained or when special information is needed, the lateral cricoarytenoid
and the interarytenoid muscles may be tested as well.
To test the muscles, needles are inserted through the
skin and into the laryngeal muscle. The physician feels
the position of the thyroid and cricoid cartilages and
positions the needles in the direction of the muscle of
interest. When the physician feels as though he/she has
the needle positioned correctly, the patient is asked to
perform laryngeal maneuvers (phonating, sniffing,
breathing, or swallowing) that require contraction of
the muscle of interest and relative relaxation of other
muscles of the larynx. Knowledge of the correct position of the electrode in distinguishing the muscles from
each other comes from experience. When the needle is
in the correct position, the electric signal seen on the
monitor and the auditory signal heard through the
speaker will be increased with the appropriate maneuver. If botulinum toxin is to be injected, it is injected

throughtheEMG needle at this time,

If there is evidence of weakness, rcpetitive stimulation studies and possible TensilonrM testing may be performed. Repetitive stimulation involves stimulating the
nerve with electric shocks and recording the neuromuscular response by EMG. The nerve stimulated is often

the spinal accessory nerve, which moves the trapezius
muscle, one of the large muscles of the shoulder. This
nerve is chosen because it lies just beneath the skin in

founNal or SrNcrNc

Care of the Professional

uoi.. ll

the neck and is easy to locate for stimulation. Many peo-

also involve questionnaires that the patient completes

ple describe the sensation experienced during repetitive stirnulation studies as being similar to the sensation

individually. The purpose of vocal function testing is to
evaluate the function of the vocal mechanism (subjec-

of an electric shock going from the shoulder through
the arm. Repetitive stimulation gives information regarding the integrity of the neuromuscular junction. If
this test is abnormal or if there other abnormalities seen
on the LEMG, TensilonrM testing may be performed.
With TensilonrM testing, edrophonium, whose trade
name is TensilonrM, is injected into a vein and the LEMG

tive measures) and to quantify this function in a manner that will allow comparison over time (objective measures) and assessment of the response to treatment.

is repeated. TensilonrM testing helps to determine whether

mal activities of daily living, and thus, measure the degree ofhandicap the voice disorder poses to the patient.
Often, patients are asked to complete these questionnaires prior to seeing the physician. The most popular
of these include the Voice Handicap Index, the Voice

the site of the problem is in the neuromuscular junction. When TensilonrM is injected into the vein, a needle prick is felt, otherwise there are no other abnormal
sensations. The sensations experienced during the LEMG
for TensilonrNl testing are similar to the sensations experienced during the first LEMG.

Patient Report lndices
Patient report indices allow the laryngologist to determine the effects of voice disorders on the patient's nor-

Related Quality of Life, The Voice Outcome Survey, and
the Glottal Closure Index, among others. Each of these
measures asks the patient questions about the emotional,

Use of LEMG Data
At the completion of the LEMG, the physician has valuable information that will help to guide his/her diagnosis of the laryngeal mobility problems. Each of the factors investigated with the LEMG helps to give the
physician an indication of the chronology, the site of

pathology, and the prognosis for recovery. Sometimes,
serial LEMGs are needed to follow changes in nerve recovery or degeneration over time, which may help to
give a better indication of the prognosis. In patients with
paresis and/or paralysis, the results of the LEMG may
also help to guide subsequent therapy. If paresis is found,
the patient can undergo voice therapy that is specifically
aimed at increasing the strength of the weak muscle. In
patients with abnormalities in vocal fold mobility who
may benefit from surgical procedures to enhance their
vocal function, the LEMG can help to determine the nature and timing of the surgical procedure. If there is evidence of an ongoing degenerative process, surgery may
be delayed until degeneration is complete. Similarly, if
there is evidence of regeneration, surgery may be delayed until maximal recovery has been achieved.

VOCAL FUNCTION TESTING

physical, and functional impacts of his/her voice disorder, the results of which help to guide the treatment plan.

Objective Voice Measures
Objective measures of vocal function are usually performed in the voice laboratory by the voice scientist.
These measures seek to quantify perceptual characteristics of the voice, thus, allowing evaluation of changes
in "normality" of the voice by comparing values obtained
from the patient with known "normal" values. These can
be valuable in correlating perceptual observations ofvocal function with objective assessment. This correlation
can help to assess the potential for rehabilitation as well
as the effect of treatment on vocal function. The two
main categories of objective voice measures are aerodynamic measures and measures of acoustic analysis.

Aerodynamic Measures
Aerodynamic measures of vocal function evaluate the
mechanics of airflow in voice production. They include
spirometry, glottal airflow rate, subglottal air pressure,
maximum phonation time, and calculation of the slz
ratio.

Part of the diagnosis of voice disorders involves measuring various aerodynamic, subjective, and physical parameters of the voice. Vocal function testing is usually

Spirometry. Spirometry measures lung function and
upper airway resistance. These measures are important
in assessing pulmonary (lung) and tracheal (windpipe)

performed by the voice scientist, in the voice lab, but may

contributions to disordered voice production. Limitations
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in pulmonaryfunction (such

with asthma and
emphysema) can restrict the ability to build enough pressure to cause efficient vocal fold vibration and a normal
voice. With spirometry, usually the patient is asked to
inhale and exhale into a tube that is connected to a maas occurs
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The basic assumption of the measure is that the more
efficient the vocai fold mechanism, the longer the max-

imum phonation time will be. The maximum phonation time is a good therapeutic tool for patients, allowing them to track progress at home.

chine that measures the volume of air that is exchanged.

Various tasks, designed to measure total lung capacity
andlungvolumes duringvarious degrees of inhalation and
exhalation are measured with the spirometry, which is
also referred to as pulmonary function testing commonly.

Glottal Airflow Rate. Measures of glottal airflow rate
allow the voice scientist to assess the degree of movement

of air across the vocal folds during phonation and, thus,
reflect the integrify of the vocal tract. The mean airflow
rate during sustained phonation of a vowel is the best indicator of the functional efficiency of the vocal folds.
These measurements are obtained using a facemask that
collects oral airflow and a flow transducer that is attached
to the facemask. The facemask is placed over the mouth
and nose to create a seal, and the patient is asked to perform various vocal tasks, which are measured and recorded
by the flow transducer and computer interface.

Subglottal Air Pressure. Subglottal air pressure is the
energyrequired in the subglottis (the area below the vocal folds) to force open the vocal folds in sound production. This pressure correlates with the sound pressure
level (volume) produced, and should increase with greater
vocal volume and decrease with the production of softer
sounds. An elevated subglottal pressure for a given volume implies vocal fold or supraglottic hyperfunction on
constriction. Inadequate or unstable pressure regulation may result in a soft voice and may signal pulmonary,
chest wall, or vocal fold pathology. Subglottal air pressure is also measured with a facemask and transducer.
Maximum Phonation Time. The maximum phonation
time is the Iongest length of time that a patient can sustain phonation of a vowel. The patient is asked to take a
deep breath, voice a vowel, usually lo.l, and hold that
vowel sound for as long as he/she can. The voice scientist measures the length of time between the onset and
end ofphonation. Usually, the patient is given three tries,
and the longest of the three tries is the maximum phona_

tion time. It is a very crude measure of glottal airflow.
326

s/z Ratio. The s/z ratio measures the ratio between the
maximal amount of time a patient can produce the sound
/s/ to the maximal amount of time he/she can produce
the sound /z/. The theory behind the ratio is that production of the sound /s/ depends primarily on lung function,
breath control, and breath support, whereas, production
of the sound lzl depends on these as well as appropriate
vocal fold vibratory efficiency. Thus, a normal individual should be able to produce the /si and the lzl for similar lengths of time, giving a normal slz ratio at about 1 .
In patients with a gap between their vocal folds, the duration of the lzl is expected to be less than that of the /s/,

giving alarger ratio.The slzratio is best used to track individual changes in vocal production through time.

Acoustic Analysis
Acoustic analysis is the analysis of the energy characteristics of the voice that correlate with pitch,loudness,
andvocal quality. The goal of acoustic analysis is to quan-

tify in a meaningful way perceptual characteristics of
the voice.

Frequency Range. Determination of the fundamental
frequency of phonation gives an indication of the primary rate of vibration of the vocal folds during normal
conversational speech. The frequency range is determined by having the patient phonate from the middle
of his/her range up to the highest attainable note and
again down to the lowest attainable note. The patient
phonates into a microphone, and a voice analysis software program calculates the frequency of phonation.
The frequency range gives an indication of pliability of
the vocal folds as weil as ofvocal fold tensor an

d cricothy-

roid functions. Changes in frequency range can be used
to assess the effectiveness oftherapy, particularly in pa_
tients with vocal fold stiffness, scarring, or paresis.
Sound Pressure Level. Sound pressure level measurements usually are obtained from samples of speech and
are used as indicators of habitual loudness. The patient

lounwll
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is acLed to cpealc into a microphqne, The speech is
recorded and analyzed by a computer software program
that indicates the mean sound pressure level (loudness)
of the speech sample as well as the loudness of different
areas of speech. The sound pressure level measurements
often serve as indicators of the patient's ability to monitor the volume of the speaking voice and can be helpful as biofeedback tools in voice therapy.

Spectral Analysis. Spectral analysis involves the measurement of the energy characteristics of the voice throughout the frequency spectrum and calculation ofthe degree
of harmonic structure of the voice. Every sound is composed of many sound waves. Spectral analysis evaluates
the energy patterns in the voice during speech and evaluates the degree of harmony (clarity) and perturbation

(noise). With spectral analysis, the patient is asked to
phonate various vocal tasks into a microphone. The voice

ules, cysts, and polyps. Now that the components 0f
voice function are better understood, techniques have
been developed to rehabilitate and train the voice in
speech and singing. Such voice therapy improves breathing and abdominal support, decreases excess muscle ac-

tivity in the larynx and neck, optimizes the mechanics
of glottal airflow, and maximizes the contributions of
the resonance cavities. It also teaches vocal hygiene, including techniques to eliminate voice strain and abuse,
maintain hydration and mucosal function, mitigate the
effects of smoke and other environmental irritants, and
optimize vocal and general health. Progress is monitored not only by listening to the patient and observing
the disappearance of laryngeal pathology when it is present, but also by quantitative measurement parameters
in the clinical voice laboratory. However, in some cases
there are structural problems in the larynx that are correctable only with surgery.

sample is recorded by a computer software program,
which then calculates the spectral (energy and frequency)
characteristics of the voice signal.
Vocal function tests are useful adjuncts to the evaluation and treatment of voice disorders. They allow for
objective measurement of the voice and vocal function
and ability to follow changes in the voice through time.
Vocal function testing is best used as a battery of cognitive, behavioral, physical, acoustic, and aerodynamic
evaluation to provide a global view of vocal function.

VOICE EVALUATION AND
VOICE THERAPY
Once the laryngologist has completed the evaluation
and made a medical diagnosis, he/she often recommends
evaluation by a voice therapist. The purpose of the voice
therapy evaluation is to examine behavioral habits that
have developed in response to the voice problem and
that may have contributed to the development of the
voice problem. The voice therapist will also evaluate the
breath support mechanism, intonation, use of laryngeal
and extralaryngeal muscles, vocal projection, resonance
patterns, and the mechanism of volume and pitch control during singing and speaking.
Voice abuse through technical dysfunction is an extremely common source of hoarseness, vocal weakness,
pain, and other complaints. In some cases, voice abuse
can even create structural problems such as vocal nodfrNunnv/FnBRUARY 2oo9

CONCLUSION
The visit with the larpgologist should entail a thorough
evaluation of the voice and possible contributors to the
voice problem. This should include a thorough history
and physical examination, laryngoscopic examination,
videostroboscopy, vocal function testing, speech therapy evaluation, and, when appropriate, singing voice
therapy evaluation, laryngeal electromyography, blood
testing, and radiographic imaging. It is equally important for the patient to be thorough in relaying an accurate
history of the voice problem as well as other, seemingly
nonrelated, medical problems to the physician as it is for
the physician to perform a thorough eyaluation. At the
conclusion of the evaluation, a good, basic understanding of all of the contributing factors underlying the voice
problem should be obtained and steps toward treatment
should be instituted. Singing teachers and their students
should be familiar with this process. In addition, it is invaluable for teachers to establish relationships with vocal health professionals and, whenever possible, to function actively as part of the voice care team.

NOTE
1. R.T. Satalofl

The Professional Voice: The Science & Art of
Clinical Care,Third Edition (San Diego: Piural Publishing,

Inc., 2005).
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ber of the academic faculties of Drexel University College of Medicine,
where she cunently holds the position of Associate Professor, and Thomas

Jefferson University, She is the National Medical Advisor for the Voice
and Speech Trainer's Assocjation (VASTA) and is actively involved in

lnstitute forVoice and Ear Research (AIVER) since 1 986. She has served
as Secretary-Treasurer of AIVER since 1 988 and was named Executive
Director ofAIVER in January 2000. She has served on the Board of Directors of The Voice Foundation since 1 990. Ms. Hawkshaw graduated trom

the National Association of Teachers of

Shadyside Hospital School of Nursing in Pittsburgh, Pennsylvania, and
received a Bachelor of Science degree in Nursing from Thomas Jeffer-

Singing (NATS), the Latin Academy of Recording Arts and Sciences, and

son University in Philadelphia. ln collaboration with Dr. Sataloff, she has

the NationalAcademy of Recording Arts and Sciences (the Grammy Foun-

coauthored more than 60 book chapters,

dation). She has authored or coauthored numerous publications, includ-

books. She is on the Editorial Board of lhe Journal 0f Vlice, Ear, Nose
and Throat Journal and the Journal of the Society of 0torhinolaryngol'

VASTA, The Voice Foundation,

ing award-winning journal artjcles, book chapters, and several books
She is a memberof the Editorial Board of the Journal ofVoice, and is an

editorial reviewer for other medical journals,

ogy and
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30 articles, and four text-

Head-Neck ffurses since 1 998 She is recognized nationally and

internationally for her extensive involvement in care of the professional voice

Robert T. Sataloff, MD, DMA is Professor and Chairman of the Department of Otolaryngology-Head and Neck Surgery and Senior

Venu Divi, MD is Assistant Professor in the Department of Otolaryngology-Head and Neck Surgery at Drexel University College of Medicine.

Associate Dean for Clrnical Academic Specialties at Drexel University College of Medicine. He is also on the faculty atThomas Jeffer-

He received his undergraduate education at Kent State University and

son University, the University of Pennsylvania Temple Universtty, and
the Academy of Vocal Arts. Dr. Sataloff is Conductor of the Thomas

ln 2006, he finished his residency in otolaryngology at Henry Ford Hospital in Detroit, Michigan. ln 2007, he completed his fellowship in pro-

Jefferson University Choir and 0rchestra and Director of The Voice
Foundation's Annual Symposium on Care of the Professional Voice.

fessionalvoice and laryngology with Dr RobertThayer Sataloff. His interests

Dr. Sataloff is also a professional singer and singing teacher,

also passionate about investigating the utility of yoga and ayurvedic medicine (the traditional medicine of lndia) in the care of the voice pattents

He

holds an undergraduate degree from Haverford College in Music

his medicaltraining at Noftheastern Ohio University College of Medicine

include care of per{orming artists, including singers and emcees' He is
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