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“We who play instruments know that there are few experiences in life
that can be as fulfilling as making music. When giving to an audience, we
are able to have positive influence not only on others, but also ourselves.
When there is a synthesis of physical action, emotion, technique, and
thought, music-making can reach incredible heights. But often our goals
are thwarted by physical limitations and pain.
For decades, musicians have recognized the many factors—some
unpleasant—that are essential to mastering an instrument: diligent
practice, organization, discipline, travel to good schools, purchase of fine
equipment, overcoming technical obstacles, isolation, loneliness,
performance anxiety, etc. We seem to be able to deal with these. But it is
only very recently that we are beginning to acknowledge another essential
component: treating our bodies as part of our instruments, with the goal
of preventing physical injury.
Thanks to doctors like Richard Norris who are working in the new
field of performing arts medicine, we can now improve our physical
approaches to our instruments with knowledge of how our bodies do the
demanding tasks we ask of them. For many of us, a dream has come true.
Musicians, both performers and educators, can now become more
knowledgeable through conferences, publications, seminars, and books
such as Dr. Norris's guide. We can now work towards prevention rather
than correction.
You will find, as I have, that this down-to-earth survival manual is an
invaluable resource and tool in our striving and yearning for freedom to
play.”
Janet Horvath
Director, “Playing (less) Hurt”© Conference Series
Associate Principal Cellist, Minnesota Orchestra
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Foreword
To the college string teacher, it is both startling and alarming how often the
studies and professional development of aspiring young musicians are
significantly slowed or even brought to a halt by ailments affecting their arms,
shoulders, and backs.
It is therefore encouraging that in recent years the medical profession has
become increasingly interested in the problems connected with playing musical
instruments.
Since the study of string instruments requires many hours of practice
(besides the time spent in orchestra or chamber ensembles), this trend is of great
importance to our students. Much more is now known and understood about
the physical factors and activities involved in the playing of string instruments.
Dedicated physicians with a special interest in music and musicians indeed
deserve our gratitude for the advances in the relatively new field of performing
arts medicine.
An outstanding example of such a physician is Dr. Richard N. Norris. I have
had the pleasure of knowing Dr. Norris for a number of years and have learned
that helping young musicians is quite clearly a passion for him. His work with
numerous patients, as well as his popular course given at the New England
Conservatory, has brought him into contact with a great number of string
players and other instrumentalists. His course on health education for musicians,
a pioneer venture for a major music conservatory, was offered for credit. The
curriculum included aspects of anatomical, physiological, and physical
education. Dr. Norris has also been extremely successful giving talks at music
festivals and other summer music programs. All of these efforts have helped
young musicians achieve far greater insights into the functioning of the body in
relation to musical performance.
It is of course a logical further step to deal with the prevention of physical
ailments. I believe that Dr. Norris's work in this respect, too, is of the greatest
importance. The preventive measures and exercises he advocates are central to
his approach. One can only hope that Dr. Norris's work will find wide
dissemination among musicians.
Eric Rosenblith
Chairman, String Department, New England Conservatory
Faculty, Hartt School of Music, University of Hartford

Preface
This manual is not intended to be a scholastic work. It is a collection of
monographs intended to assist musicians in understanding some of the medical
problems that can occur and some of the principles of prevention. Most chapters
are followed by suggestions for related reading which, although not necessarily
used in preparation of the chapters, offer the reader sources of further
information. The redundancy in some chapters is deliberate in order to help
readers who may be encountering the material for the first time. I would
encourage readers to make liberal use of “Google Images” to better understand
the anatomy of the area being discussed. Simply cut and paste the name of the
muscle or anatomic structure into the search box and find the corresponding
images.
I hope that the reader will not be offended or put off by the use of the word
“patient.” Lately, it has become fashionable to refer to people receiving medical
or paraprofessional care as “clients.” According to Webster and other
dictionaries, “patient” derives from the Latin root pati, which means “to suffer”;
suffering is the usual reason to seek medical assistance. “Client” derives from the
Latin verb clinare, which is “to lean” and refers to “a dependent; one who is under
the protection of another, more powerful person.” To me, the term “patient” is
the more descriptive and less pejorative of the two.
Some acknowledgements are in order. My gratitude to my editor Deborah
Torch and to Ken Ishii, whose devoted and painstaking attention to text and
graphics made this work possible; to ICSOM chairperson Brad Buckley for his
support of the First Edition project; to music medicine doctors extraordinaire
Bob Sataloff, Bob Markison, Hunter Fry, and Frank Wilson, for inspiring me; and
to music educators Peter Row, Victor Rosenbaum, Tom Mastroianni, Janet
Horvath, and Phyllis Curtin for their support of my efforts in promoting health
education among musicians.
I wish to dedicate this book to my parents, Sidney and Priscilla Norris, both
health educators and music lovers;and to the musical artists, past, present, and
future, who have so enriched all of our lives.
Richard Norris

Chapter 1

Overuse Injuries: Recognition and
Prevention
“No sort of exercise is so healthful or
harmless that it does not cause serious
disorders, that is, when overdone.”
-Dr. Bernardino Ramazzini (1713)

Overuse injuries are, unfortunately, all too common among instrumentalists.
Fortunately, however, such injuries are largely preventable and can often be
treated through a combination of proper care and a change in the habits or
activities that caused them. All musicians, from casual players to seasoned
performers, should learn how to prevent overuse injuries and how to recognize
the earliest possible signs of such injuries.
What is an overuse injury? It's a condition that occurs when any biological
tissue, such as muscle, bone, tendon, or ligament is stressed beyond its physical
limit. This can result in microtrauma to the body part-that is, microscopic tears
which lead to small amounts of bleeding and swelling within the injured area.
Some studies (Fry) have revealed specific pathology. While runners and dancers
frequently sustain stress or fatigue fractures, musicians more commonly develop
“tendinitis.” Often, the painful part is not the tendon itself, but the muscle that is
attached to the tendon. Thus, I use the word tendinitis to refer to injury of the
muscle-tendon unit.
Overuse injuries can be classified as acute or chronic. An acute overuse
injury occurs following a specific incident of stressing the tissue beyond its
limits. An example would be a musician who learns a new phrase or trill and is
determined to master it before going to bed that evening. He or she practices it
for three or four hours, and then wakes up the next day with a stiff and painful
hand or arm. Chronic overuse injury takes place more insidiously over a longer
period of time. This tendinitis starts out as a very mild discomfort that becomes
progressively severe over the course of weeks or months.

Predisposing Factors
There are at least twelve general factors that predispose a musician to suffer
from overuse injuries:
1. Inadequate physical conditioning . Muscles that are tight, weak, and
inadequately conditioned are more susceptible to overuse injuries than
muscles that are strong and flexible. (Physical conditioning for

musicians will be addressed in Chapter 13.) Physical education in music
schools and conservatories has been sorely neglected in the past, but
awareness of its importance is slowly increasing.
2. Sudden increase in the amount of playing time. An abrupt increase in
playing time is perhaps the most common cause of overuse injuries.
Injuries often occur during summer music camps when a student who
has been playing three or four hours per day suddenly starts to play
seven or eight hours per day. Preparing for recitals or juries, or taking
extra gigs during a holiday season, can also lead to overuse injuries.
3. Errors in practice habits. Musicians should learn to regard playing an
instrument as a physical activity. When asked about warmup habits,
musicians often report that they don't warm up at all, or consider
simply playing scales or a few slow pieces to be an adequate warmup.
We play a musical instrument with the entire body. At the very least, a
good warmup that includes the neck, arms, shoulders, and upper and
lower back is important in preventing overuse injuries. Exercises might
include slow rolling of the head, slow shoulder shrugs and rolls, side
bends, and torso twists. In general, practice sessions should be limited
to about forty-five minutes, with a break of no less than five minutes to
relax and shake out muscles. (One may continue to practice for several
hours in this fashion.) Difficult passages or those that require awkward
fingering should be practiced in short segments of not more than five
minutes each. The musician should then move on to other material for a
while before returning to the difficult segment. When a period of
increased practice or performance intensity looms on the horizon, the
best way to avoid overuse injuries is to increase practice time gradually
over a few weeks.
4. Errors of technique. One of the most common technical errors is playing
with excessive tension, which causes the muscles to work extra hard.
This is particularly common in string players' left hands when playing
forte. Despite the increase in bow pressure, the left hand should not
have to press down much harder than when playing piano. Often, the
player is not aware of this. Pressing down even twenty to thirty per cent
harder than necessary on the strings may have a cumulative effect,
resulting in a gradual, progressive overuse injury. Tendinitis in the left
forearm, particularly of the extensor muscles (along the back of the
forearm), is the most common injury I see among violinists and violists
in my medical practice. Drumsticks, horns, etc., are commonly gripped
harder than necessary, as are steering wheels, pens, and telephones!
Problems with excessive tension in muscle force also occur in the neck
and left shoulder in violinists, often due to inadequate or improperly
fitted chin rests and shoulder rests. Modern scientific techniques-such
as motion analysis, which has been used to evaluate the technique of
professional and Olympic athletes-may also become widely available in
the music field, leading to a better understanding of bowing and
fingering techniques. Motion analysis, along with studies of the muscles
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involved in actions such as vibrato, is already available in some
performing arts medicine centers.
Change in instrument. Switching from violin to viola, from electric bass
guitar to string bass, or to a piano with stiffer action can all predispose
to overuse injuries. Whenever there is a change in instrument, including
upgrading to a better instrument, the musician should back off slightly
from a normal practice schedule, and build up again over the course of a
week or two. The same is true when changing repertoire or teachers.
Inadequate rehabilitation of previous injuries. An important factor that
is often overlooked is prior injury. The tendinitis, muscle sprain, or neck
problem that has not completely resolved, but has been treated or
rested just enough so that the person is able to resume playing, is likely
to flare up with any additional stress. It is important to pursue therapy
until the player is completely free of pain, has a full range of motion, and
has fully regained endurance, strength, and coordination.
Improper body mechanics and posture. Disciplines such as yoga, the
Alexander Technique, and Feldenkrais body-work are very important in
correcting slumped posture or other poor body mechanics that increase
the risk of injury, particularly to the neck and back. Proper posture is
also important in carrying instruments. Of course, the heavier the
instrument, the more problems it presents, especially for a smaller
person. In general, it is best not to carry a heavy instrument with only
one hand or hang it from one shoulder, as this creates undue strain on
the shoulder and back. A better way is to use a strap that is long enough
to go over the head and across the chest in order to distribute the
weight of the instrument evenly. For heavier instruments, there are
backpacks or gig bags available. Wheels on the bottom of the case will
help cellists and bassists. When lifting and carrying heavier stringed
instruments, it is important to observe proper body mechanics, such as
bending from the knees and keeping loads close to the body (see Chapters
5 and 6).
Stressful nonmusical activities. Refinishing furniture, pulling weeds,
typing, knitting, or needlework can all result in tendinitis-like overuse
problems. As with playing an instrument, these injuries can be avoided
by awareness, frequent rests, and gradual increases in the duration and
intensity of the activity.
Anatomical variations. Musicians, especially string players, may
experience problems resulting from anatomical anomalies exacerbated
by the demands of a particular instrument. Examples are thoracic outlet
syndrome (nerve or b1ood vessel compression at the base of the neck
from an extra cervical rib), increased joint laxity, or abnormal tendon
connections or insertions (see Chapter 11) or variations in hand size and
neck length.
Gender. Studies indicate that young women seem most at risk for
overuse injuries (Fishbein and Middlestadt). The reasons are not clear;

because men are less likely to seek health care, perhaps women are
disproportionately represented in the statistics. Women's muscles are
often smaller, and may therefore be more susceptible to overuse. This
theory is supported by the fact that in the Fishbein and Middlestadt
study, incidence of injury rises with increasing size of instrument. In my
own practice, the majority of injured double-bass players I have seen
were females, even though they constitute only a small proportion of all
bassists. These findings should not discourage smaller persons from
playing large instruments, but may indicate an increased need for
awareness, good physical conditioning, and good practice habits.
11. Quality of instrument. A wind instrument with leaky valves or pads, a
string instrument with a bridge or nut that is too high, or a piano that
“speaks” poorly in the middle register necessitates extra or excessive
force on the part of the player, with increased risk of injury.
12. Environmental factors. Inadequate lighting or poorly copied parts can
cause eyestrain, but probably the most bothersome environmental
factor is cold temperature. Playing evening concerts at outdoor music
festivals in the Rockies or Berkshires towards the end of the summer or
playing in stone cathedrals in midwinter can be chilling experiences! At
low temperatures, nerve conduction slows, making it harder for the
fingers to respond quickly. In addition, the fluid in the joints thickens,
diminishing the sensitivity of the fingers. In this situation, the player
needs to make sure he or she warms up adequately prior to play-a real
physical warmup, not just scales. Appropriate dress is also important.
Long sleeves and a high neckline may not be as stylish as a strapless
gown for a female soloist, but may help avoid frozen hands. It may be
necessary to wear longjohns under a tux, or even thin, fingerless gloves
if playing in a pit.

Symptoms
How do you know if you have developed an overuse injury?
The most common indicator is pain or discomfort. Overuse injuries are
graded into five categories (Fry):
1. pain at one site only, and only while playing;
2. pain at multiple sites;
3. pain that persists well beyond the time when the musician stops
playing, along with some loss of coordination;
4. all of the above; in addition, many activities of daily living (ADLs) begin
to cause pain;
5. all of the above, but all daily activities that engage the affected body
part cause pain.
Most overuse injuries fall into grades 1, 2, or 3. The earlier the symptoms are
recognized and treated, the sooner and more completely recovery occurs. In the
earliest stages, overuse injuries may be experienced as stiffness without
significant amounts of pain.

Nerve Compression
Numbness and tingling, the feeling of “pins and needles,” or electric shock
sensations are usually indicative of nerve compression. This occurs most
commonly at the wrist as carpal tunnel syndrome (CTS), which usually causes
numbness and tingling in the thumb, index, and middle fingers. CTS can be
associated with a flexed wrist position, such as when playing in tenth position
or above on the violin or viola. Practicing in the higher positions for only short
periods of time, if possible, will avoid irritating the nerve at the wrist.
Nerve compression in the index finger is common in flutists (left hand),
bass players who use a French-style bow grip, and mallet players. This problem
is often misdiagnosed as CTS by physicians unfamiliar with musicians' injuries
(see Chapter 8).
Compression of the ulnar nerve, which lies in the groove on the inside of the
elbow (the “funny bone”), is called cubital tunnel syndrome (see Chapter 7). When
the elbow is bent (flexed), the canal of the cubital tunnel narrows and the nerve
is stretched at the same time. The left elbow of the cellist (in the first few
positions) and the right elbow of the piccolo player are particularly vulnerable
due to the maximally flexed position. In the “chin strings,” the rotated
(supinated) and flexed position of the left arm, especially in the higher positions,
also stresses the ulnar nerve at the elbow. One other factor for increased risk in
string players is that the flexor carpi ulnaris muscle, which positions the wrist to
play in the higher positions on violin or viola, surrounds the ulnar nerve at the
elbow. When this muscle is working and contracting, it causes additional
compression on the ulnar nerve.
Besides pain in the elbow region, symptoms of cubital tunnel syndrome
include numbness and tingling in the fourth and fifth fingers of the hand, where
the ulnar nerve ends; loss of coordination; and, in severe cases, muscle wasting
(atrophy) of the small muscles of the hand.
Nerves can also be compressed in the neck or thoracic outlet region (see
Chapter 4), producing similar symptoms in the hand. Electrodiagnostic testing
can help pinpoint the sources of nerve compression problems.

Treatment
Perhaps the most important treatment is rest. We all know how difficult it
is for professional musicians to take time off to rest, so we must borrow the
concept of relative rest from sports medicine. Depending on the severity of the
injury, this may mean cutting back, rather than completely stopping, practice
and performances. For students, there is less justification for not markedly
cutting back or stopping for a brief period of time when necessary. It is better to
postpone a jury or an audition than to allow an injury to worsen.
During the period of relative rest, technique should be assessed by a
professional, looking especially for areas of excessive tension or stress. If these
are deemed significant factors by either the teacher or the physician, the

musician would do well to consider a stress management program that includes
biofeedback training. Biofeedback can be used for both general muscle relaxation
and for playing an instrument, so one can learn to relax the specific muscle
groups that may be overworking. Video feedback-watching oneself on a video
monitor while working with a posture or movement specialist-is an effective
tool; a permanent tape of the session can be made for further review. Alexander
or Feldenkrais lessons are often helpful.
Gentle stretching exercises to maintain length and movement in injured
muscles and tendons are also important (see Chapter 2), and should be preceded
by gentle warmth to help relax the affected part. Stretching should be done only
to the point of mild discomfort. As pain from the injury subsides, gentle
strengthening exercises may be instituted. Although it is preferable to do these
exercises under the supervision of an occupational or physical therapist, very
judicious patients may continue at home. When the muscles being strengthened
are small, it is better to proceed slowly and with caution than to risk reinjury.
With forearm muscle overuse, special attention should be paid to strengthening
muscles of the upper arms, chest, and trunk.
Thermotherapy in the form of ice massage and gentle heat is often effective.
Heat should be applied before stretching and strengthening, with ice used
afterward for five to ten minutes. Ice, rather than heat, should be used in acutely
inflamed (hot) conditions. Anti-inflammatory medications such as ibuprofen and
naproxen may be used, but should rarely be the primary treatment. Persons with
a history of bleeding or stomach ulcers should be especially cautious when using
these medications.

Activities of Daily Living
One of the most commonly overlooked reasons for treatment failure in what
might appear to be an adequate therapy program is the effect of activities of daily
living (ADLs). When musicians complain of pain that accompanies ordinary
activities such as brushing hair or teeth, opening doorknobs and the like,
coupled with inability to play for a number of weeks, I always refer them for a
session or two with an occupational therapist. During these sessions, ADLs are
evaluated and modified, and adaptive equipment is introduced if necessary. For
people with severe arthritis, there are many adaptive devices that make ADLs
easier on the arms and hands. These devices include built-up foam handles for
eating utensils, writing utensils, hairbrushes, and razors. Levers attached to
doorknobs ease opening. Jar wrenches remove lids without force; key holders
prevent pinching the key between the thumb and index finger when opening
doors. For additional information about finding and ordering adaptive equipment
for daily activities, visit http://www.pattersonmedical.com/ (look for ‘aids to daily
living’ in the ‘Online Catalog’ section near the topof the left hand column on the home page)
As driving can be very hard on the arms, particularly in a car without power
steering or automatic transmission, one should drive as little as possible during
recuperation. Musicians should also avoid second jobs that require hand-

intensive activities such as computer terminal operation, typing, waiting on
tables, etc. Normal daily activities may be resumed gradually as symptoms
subside. Meticulous attention to minimizing or eliminating the stress of daily
activities on the hands and arms can make the difference between success and
failure in the treatment of overuse injuries.
Surgery or cortisone injections are only rarely indicated. However,
conditions such as carpal tunnel syndrome or tendinitis at the base of the thumb
(de Quervain's disease) often respond well to injection or surgery when
conservative treatment has been unsuccessful.
Splinting to rest the injured part is often helpful, particularly when the
injury is in the dominant hand. A right-handed person with tendinitis of the
right arm often has trouble remembering to use the left hand instead. To prevent
use of the injured hand, the splint should come all the way out to the tips of the
fingers (full-length resting splint). Care must be taken not to provoke injury in
the opposite arm by the added, unaccustomed use of that side. Removing the
splint several times a day to do gentle movements and muscle contractions will
prevent stiffness and soreness of the splinted part. Splints custom-molded by an
occupational therapist may provide maximum comfort and optimal fit. Slings
should be avoided, if possible, as there is some risk of ulnar nerve compression
from prolonged elbow flexion, in addition to risking neck strain from supporting
the weight of the arm with the neck muscles..

Summary
The overuse injury that can be the bane of a student or professional
musician can often be prevented or treated successfully in its early stages by
increased awareness and recognition of the problem. Prevention, as always,
remains the best medicine.
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Chapter 2

Nonsurgical Treatment
Of Upper Extremity Disorders
In Instrumentalists
Fortunately, most upper extremity injuries of musicians respond to conservative
treatment. Fewer than five per cent of injuries require surgical referral and
evaluation; of these, fewer than half actually receive a surgical procedure. The
most common reason for surgical referral is nerve entrapment.

Nerve Entrapments
The common compressions or entrapment neuropathies occur at the carpal
tunnel, cubital tunnel, and thoracic outlet. Ulnar nerve entrapment at the wrist
(Guyon's canal), pronator teres syndrome, radial sensory branch neuropathy,
and neurogenic thoracic outlet syndrome are relatively uncommon. (Please feel
free to look up these less common syndromes if you are interested.)
Carpal tunnel syndrome has multiple etiologies, including pregnancy,
amyloid disease, and underlying diabetes. However, this discussion will be
limited to occupational carpal tunnel syndrome. Gelberman has shown marked
increase in carpal tunnel pressures with extremes of both flexion and extension
of the wrist. This often relates directly to musical technique. Therefore, one of
the first considerations in treating carpal tunnel syndrome is markedly reducing
playing time, or at least avoiding positions that require sustained or repetitive
flexion or extension of the wrist. Electrodiagnosis is often extremely useful in
assessing both the site of the entrapment and the severity and prognosis.
The mainstay of conservative treatment for carpal tunnel syndrome is
splinting, and, as was mentioned, avoiding offending activities. The splint should
put the wrist in the functional position, allowing 0° to 5° of extension, leaving
the fingers free. Depending on the severity of the symptoms and clinical findings,
the splint may be worn only at night or throughout most of the day as well. The
splint should be taken off several times a day for the musician to do gentle painfree, range-of-motion exercises. Oral anti-inflammatory agents may be helpful, as
may injection of a steroid preparation mixed with a local anesthetic. It is my
personal preference to use soluble steroids, rather than Depo or long-acting
steroids, because hand surgeons have found steroid crystals in the carpal tunnel
weeks to months after an injection with Depo steroids. These crystals may
eventually be mechanically irritating.

If conservative treatment is unsuccessful after a period of six to eight weeks,
and/or electromyography (EMG) shows signs of muscle denervation, surgical
referral may be indicated. An Orthopedic Hand surgeon or a Plastic surgeon is
preferable, as is the newer endoscopic surgical release which leaves a tiny scar
over the wrist, not the palm of the hand. There is also some evidence, although
inconclusive, that vitamin B6 may be therapeutic.
Cubital tunnel syndrome may be more prevalent in string players,
particularly cellists and violinists, due to the nearly continuous extremes of
elbow flexion in the left arm when playing those instruments. The cubital tunnel
is located on the inner aspect of the elbow; thus, when the elbow is flexed, the
ulnar nerve is stretched around the elbow, and the cubital tunnel is narrowed.
Both factors are potential causes of irritation of the ulnar nerve within this
region. For violinists, an additional risk factor is that the ulnar nerve is
surrounded by the two heads of the flexor carpi ulnaris muscle-the very muscle
used to play in higher positions on the violin. The floor of the cubital tunnel is
formed by the flexor sublimus muscle, which is strongly contracted in playing
both violin and cello.
Treatment for cubital tunnel syndrome consists of splinting the elbow in
extension, although not necessarily with a rigid splint: a hinged splint that
allows not more than 90° of elbow flexion (flexion = bringing the fist toward the
shoulder) is best. Again, if there are signs of denervation, or if symptoms either
worsen or fail to resolve within about three months, surgical consultation may
be indicated if symptoms are severe.

Tendinitis
Of all the upper extremity disorders in instrumentalists, pain syndromes of
the muscle-tendon unit seem to be the most common. A multitude of treatment
options have been found to be beneficial. The first and most important is relative
rest. As in sports medicine, a goal of performing arts medicine is to try to keep
patients playing, to the extent possible. Often, it is not necessary to cease
playing, but simply to reduce and modify the playing schedule. This may take a
bit of experimentation, but certainly the patient should be instructed to avoid
playing to an extent that aggravates the injury. The threshold may vary from a
few minutes to a few hours per day. If any amount of playing causes pain or
aggravation of symptoms, then the rest should be as complete as possible. Once
symptoms have abated, it is imperative that the return to playing be gradual.
Relative rest really means avoiding pain-producing activities.
In its extreme form, rest may include immobilization, which is certainly not
a benign treatment. Muscles need to contract and relax periodically, while joints
depend on motion for cartilage·nourishment. Perhaps the chief indicator for
immobilization is pain on use of the hand in any daily activities, especially when
the patient seems unable to stop using an injured dominant hand in activities of
daily living. A full-length resting splint (from the tips of the fingers to the midforearm) often is required to preclude hand use. Removing the splint several

times a day to perform gentle pain-free, range-of-motion exercises should
prevent stiffness and worsening of symptoms.

Return to Playing
Returning too rapidly to prior levels of practice and performance is one of
the most common pitfalls of the rehabilitation process. A written, individualized
training schedule is very helpful in giving the performer guidelines to follow (see
Chapter 14). Generally, in the initial stages, practice periods should be brief and
rest periods long. As the injury heals, practice periods can grow progressively
longer and rest periods shorter, and the patient can go from playing slow tempos
and easy material to faster tempos and harder material. Sudden increases in
performance time must be avoided.

Daily Activities
Modification of activities of daily living (ADLs), sometimes using adaptive
equipment, is of the utmost importance in treating overuse injuries. ADLs are
frequently overlooked by both the physician and patient as a source of continued
aggravation to the injury and failure to improve, despite a seemingly adequate
therapy program.

Modification of Posture and Technique
The role that posture, body mechanics, and faulty musical technique play in
causing and perpetuating an injury must be assessed by the physician and
therapist in conjunction with a music teacher. Posture away from the
instrument-while working at a desk, for example-may be contributing to strain
and must be addressed.
Instrument modification is often essential in both prevention and treatment
of injuries-particularly hand injuries. In woodwinds, the keys are set in a “onesize-fits-all” arrangement that does not account for extreme variations in hand
size and morphology (structure).

Medications
The most commonly used medications are nonsteroidal antiinflammatory
agents. Patients with a history of ulcers or bleeding disorders must be cautious
when using these medications, which should be taken only after a full meal. In
general, anti-inflammatory medications tend to be more useful in acute than
chronic situations, and should probably not be used for more than three or four
weeks at a time. Anti-inflammatory medications should rarely be used as the sole
treatment, but may be helpful in conjunction with other modalities.

Injections
Injections are usually done with a solution of steroid and anesthetic. I most
often use injection for de Quervain's disease: tendinitis at the base of the thumb
(see Chapter 9). Treatment should also include the thumb spica splint and physical
modalities (see below). I may repeat an injection after a few weeks, but if the
second injection does not help, surgery may be indicated. Carpal tunnel
syndrome and lateral epicondylitis (“tennis elbow”) are often responsive to
steroid injection. In my experience, true lateral epicondylitis is relatively rare in
musicians, compared to the more common diffuse extensor forearm muscle pain.
Since it is a diffuse condition, forearm muscle pain does not respond to injection.
Trigger finger also occasionally improves with steroid injection, which should be
combined with specialized splinting and an exercise program. If there is no
response to conservative treatment within three or four weeks, surgery may be
considered.

Orthotics
An orthotic is a medical device, such as a splint or strap, applied to or
around a bodily segment in the care of physical impairment or disability. There
are numerous uses of orthotics in the treatment of upper extremity limb
disorders. Orthotics can be applied to an instrument such as the flute to help
stabilize it and to lessen the amount of hand force required to control it. The
thumb rest on a clarinet, oboe, or flute can be modified to lessen strain.

Thermotherapy
Thermotherapy can take the form of either heat or cold. Heat is commonly
applied as either a hot pack, which does not have much depth penetration, or as
ultrasound, which has much deeper penetration. Ultrasound can be pulsed or
continuous. Pulsed ultrasound helps to prevent excessive heat buildup and
should be used in bony areas. Applying ultrasound underwater, as was
commonly done in the past for small bony areas, has not proved very effective at
raising tissue temperature. An ultrasound unit with a very small head works
better for bony areas such as hands and wrists. In treating areas of nerve
compression, ultrasound should be used only in very low doses. A normal dose,
which is 1.5 to 2.0 watts/square centimeter, actually has been shown to be
deleterious to nerve healing. Low-dose ultrasound would be in the range of 0.2 to
0.5 watts/square centimeter.

Fluidotherapy
Fluidotherapy uses pulverized organic material such as walnut shells or
grain husks. Advantages include the ability to attain higher specific heat than
with other methods of application, and the opportunity for the therapist to put
his or her hands into the fluidotherapy bath to perform joint mobilization or
soft-tissue massage concurrently. Although paraffin baths do not heat deep

within the tissue, they are very good for dry skin and for relaxing contracted
areas.

Electrical Stimulation
The use of electrical stimulation is often beneficial when there is edema or
swelling, as the current can help to polarize and drive the interstitial edema
(fluid between the cells) back into the vascular system. This treatment should be
combined with compression and elevation. Electrical stimulation often induces
gentle, rhythmic muscle contractions in sore areas, helping to relieve discomfort
by removing interstitial edema and increasing blood flow to the muscle.
Electrical stimulation can also be used with active muscle contraction to
strengthen weak or atrophied muscles. Caution must be used with patients who
have pacemakers and those with very sensitive skin, which can be irritated by
the electrodes.

Massage
Massage is useful in stimulating blood flow, reducing edema, and breaking
up localized areas of muscle spasm known as trigger points. Massage is also
helpful for general relaxation and reduction of overall tension.

Therapeutic Exercise
Therapeutic exercise is useful both in preventing and treating specific
ailments. Often, after a period of injury, the muscles in the hand and forearm
become weak from disuse or nerve compression. Therapeutic exercise, along
with a gradual return to playing, is necessary to restore muscle strength and
endurance. Working on proximal strength (upper arm muscles) greatly benefits
the instrumentalist, particularly the smaller person who plays a large
instrument. One area of interest to me (which, to my knowledge has not been
researched) is preventive strengthening of the wrist and finger extensors (the
muscles that cock-back the wrist and straighten the fingers when opening the
fist), a common area for pain and dysfunction. Hand exercises must be
undertaken with caution and supervision because of the risk of overdoing the
exercises and thereby worsening the condition. One of the chief offenders in
causing further injury is therapy putty, particularly the pink putty, which tends
to be rather stiff, especially when cold. There are several different colors of putty
available in varying degrees of stiffness and resistance. Only the softest grades
should be used. Therabands (http://www.thera-band.com/store/) and manual
resistance may also be used. In my opinion, a good therapeutic exercise program
should address not only strength and endurance, but also flexibility and
gracefulness, since these are often characteristic of fine players showing a high
degree of coordination and efficiency of movement. Further information about
therapeutic exercise may be found in Chapter 13. Please also check my webite
(http://www.musiciansurvivalmanual.com/) for information about my video:
“Therapeutic Exercise for Musicians.”

Feedback Techniques
Video feedback may be quite useful in treatment by allowing patients more
insight into technical errors. Locating the video monitor in front of the musician
and the camera to the side or rear allows the player to see his or her posture from
various angles while playing; this can be done in conjunction with a physical or
postural therapist, with the session recorded for later analysis. Videotaping also
allows rapid or difficult passages to be played back in slow motion to assess
technical errors that might otherwise be difficult to spot.
Biofeedback and a stress management program can be extremely useful in
the treatment of upper extremity disorders by bringing about an overall decrease
in stress and muscle tension. In my experience, one of the most common
technical errors is the use of too much force in pressing on strings, keys, valves,
and the like. The use of biofeedback on specific muscle groups can give the
patient valuable information regarding the level of force required to perform a
given task. I prefer visual biofeedback in which the data is seen on a monitor
while the musician is playing, as it is difficult for a performer to concentrate
simultaneously on the sound of the instrument and the sound of an aural
biofeedback machine.

Summary
The bad news regarding musicians' injuries is how common they are; the
good news is that the vast majority of them will respond to nonsurgical
treatment. However, nonsurgical treatment is not always the conservative paththere are many conditions that respond quickly and reliably to surgical
procedures. In situations of prolonged pain and disability, nonsurgical
procedures should not be pursued indefinitely when surgery would correct the
situation and allow the performer a rapid return to playing.
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Chapter 3

Problems in the Neck Region
or
When Making Music Is
A Pain in the Neck!
There are several factors that cause neck pain in string players.
First, the “chin strings” (violin and viola) can be rather “user-unfriendly” to
the neck. These instruments usually require the head to be tilted and/or rotated
somewhat, which can strain the muscles of the neck region, including the
trapezius and levator muscles that hike the shoulder. It is difficult to avoid
hiking the shoulder and tilting the head while playing, especially for players
with long necks. One factor may be inadequate height of the chin rest. Most chin
rests seem to have been made to fit the fiddle, not the fiddler! If the combined
height of the instrument, chin rest, and shoulder rest is insufficient, the only way
to secure the instrument is to hike the shoulder and tilt the head. Raising the
height of the chin rest helps to correct this situation, just as clamping adaptive
devices onto a telephone receiver facilitates holding the phone without hiking
the shoulder. Raising the instrument by raising the shoulder rest would not be
desirable, as this would elevate the entire instrument and create increased strain
on the bow arm (see Chapter 6). The chin rest can be raised by inserting cork
shims under its base until the desired height is reached, or by fashioning a new
rest. A raised rest that is too high to fit into the case can easily be slipped on and
off by creating a dovetail joint at the base of the chin rest. Additionally, chin and
shoulder rests can be adjusted or custom molded to fit the individual, thereby
avoiding the concentration of pressure responsible for the “practice mark” and
concomitant skin and TMJ (jaw joint) problems.
Of course, altering the chin and shoulder rests is not the only solution to the
problem of neck strain. Even with properly fitted chin and shoulder rests, one
must attend to the muscles themselves, both for treatment and, more
importantly, prevention of problems. We know from sports medicine that
muscles that are strong and flexible are more resistant to injury than those that
are tight and weak. Although it has not been documented scientifically,
experience and common sense have convinced me of the benefit musicians derive
from therapeutic exercise, especially to counteract unnatural positions assumed
at the instrument. Gentle stretching and range-of-motion exercises are
particularly important for the “chin string” players, who tilt or rotate their heads.
Over months and years, such asymmetrical posture can result in muscle

imbalance, with the muscles on the left side becoming shorter and stronger than
those on the right. Muscle imbalance can lead to joint dysfunction and so on.
Ideally, the exercises should be preceded by the application of heat, such as
a hot shower or sauna. Gentle strengthening exercises can be accomplished
easily by manual resistance against the head in varying positions for seven or
eight seconds at a time (see Chapter 13 and Dr. Norris’ exercise video for musicians
at http://www.musiciansurvivalmanual.com/).
Practice habits that help prevent neck disorders include limbering up the
neck and shoulders with warmup exercises, and taking frequent breaks-perhaps
two or three minutes at the half hour, and five or ten at the hour. Taking breaks
is particularly important for youth symphonies, when the students often have
orchestra rehearsal at the end of a long day of lessons, sectionals, or chamber
groups.
Another culprit leading to neck disorders is the use of excessive muscular
tension in securing the instrument between the chin and shoulder. In The
Compleat Violinist, Yehudi Menuhin states that the violin should be held like a
bridge, supported at both ends, not clamped at one end like a diving board. Of
course, during position shifts, one must momentarily increase the proximal
support to free up the left hand, but must ask oneself: “What is the least amount
of force required to support the instrument?” Unfortunately, in our stressed-out
world, emotional tension usually translates into muscular tension, most often in
the trapezius muscles, located between the shoulder and neck. In a primordial
manner, we try to protect our vulnerable necks from danger by hiking up our
shoulders! Muscular tension in a trapezius already overworked by a short chin
rest often results in muscle spasm; in fact, chronic pain and spasm in the left
trapezius and neck muscles is one of the problems most commonly encountered
in players of the “chin strings.” Instrumentalists, particularly pianists, often
tense and hike their shoulders in response to intense musical passages.
Biofeedback and relaxation/imagery exercises, along with previously mentioned
therapies such as video feedback, can help to prevent excessive tension in this
area. Biofeedback ideally should be done using a machine with a video display
that gives visual, moment-to-moment information regarding the amount of
tension in a particular muscle. Visual feedback is superior to the more common
auditory system due to the difficulty of listening simultaneously to one's playing
and to the signals of the machine.
Neck strain in cellists and pianists may be caused by sitting with the head
positioned in front of the neck (forward posture), thus increasing the work of
the muscles at the back of the neck to prevent the head from falling forward.
Faulty positioning, in turn, is often related to the flattening of the low back (see
Chapter 5), which causes the head to project forward. Also, failing to use
corrective lenses when needed can cause the head unwittingly to be thrust a few
inches closer to the music. Having the head too far forward is a problem
particularly for cellists, bassists, trombonists, and others who are more
constrained by their instruments.

Posture, freedom, and ease of playing also play a role in neck disorders, and
approaches such as the Alexander Technique and Feldenkrais “Awareness
Through Movement” can be very helpful in treatment and prevention of injury.
It's usually a good idea to have a medical diagnosis to rule out more serious
disorders such as nerve compression (pinched nerve) from arthritis, or a
herniated (“slipped”) disk. Nerve pain often has an electrical or “pins and
needles” quality and is more likely to radiate down the arm (radiculitis). While
these conditions can and do occur in musicians, muscular problems are far more
common.
There are non-instrumental causes of discomfort, also. One of the chief
culprits that often goes unrecognized is the telephone. Those of us who
unfortunately have to spend quite a bit of time on the phone must guard against
holding the phone between the ear and the shoulder, especially cell phones, as
this can be a significant source of neck discomfort, promoting not only pain and
muscle spasm, but shortening of the muscles on the side where the telephone is
habitually held. At the least, I recommend getting a telephone shoulder rest.
Even better options include holding the telephone with the hand, using a
speaker phone, or obtaining a headset or Bluetooth.
Another activity that needs to be discussed is sleeping and the use of certain
pillows. Many of us sleep in rather awkward postures, which can contribute to
neck pain. Orthopedically-designed pillows made of specially sculpted foam,
such as the Walpilo or the egg-crate pillow, cradle the head and maintain the
cervical spine in a neutral alignment during sleeping.
Another factor that can be overlooked is the positioning of music relative to
the performer. I observed a pit drummer in a major show spend about fourteen
measures playing his tom-tom on the far right side of his setup while craning his
neck 180 degrees to the left to read the music. Simply photocopying that one
section of music and putting it above the tom-tom alleviated his neck strain.
Similarly, sharing a stand and looking cross-wise at the music while trying to
watch the conductor can be a physical challenge!

Summary
Many problems in the neck region can be prevented by performing proper
warm-up and conditioning exercises, paying attention to posture, and, on
occasion, modifying the instrument or customizing chin or shoulder rests.
Making music needn't be a pain in the neck!
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Chapter 4

Thoracic Outlet Syndrome
Thoracic outlet syndrome (TOS) represents a continuum of symptoms that
frequently afflict musicians and are often difficult to diagnose. The main features
include fatigue or numbness of the hand or arm with use, nonspecific aching of
the limb(s), and vascular changes causing coldness or discoloration of the hands.
Some other syndromes that could be mistaken for TOS include carpal tunnel
syndrome, cubital tunnel syndrome (nerve compression at the elbow), pinched
nerve in the neck, and Raynaud's disease (extreme coldness with color changes
of the hands).

Anatomy
The thoracic outlet refers to the area of the body where the neck, chest, and
shoulder meet and through which pass the major nerves and blood vessels on
their way to the arm and hand. As they travel their course, the nerves and blood
vessels are susceptible to compression in several locations (Click underlined link to
see Figure 1): between the muscles on the side of the neck (scalenes), especially if
these muscles are tight or have an abnormal configuration (anatomic variation);
between the collar bone (clavicle) and the first rib; and between the chest
(pectoral) muscles and the ribs. Other anatomic variations such as a rudimentary
rib coming off the last cervical (neck) vertebra can also cause or contribute to
TOS. Low-slung, droopy shoulders can predispose to TOS, as can tight pectorals,
often seen in cellists, woodwind players, pianists, and performers of other
instruments in which the arms are held in front of the body or wrapped around
the instrument for long periods of time.
Most often affected are the left arms of string players (especially double
bassists, guitarists, and harpists), and the right arms of flutists and horn players
(depending on how these instruments are held). Of particular concern are heavy
instruments, such as guitar and accordion, supported with a strap, as the
downward traction on the shoulder girdle can cause vascular compression or
traction on the nerves. Carrying heavy bags, instruments, amplifiers, or suitcases
can cause similar problems. Heavy backpacks should have waistbands to take
stress off of the shoulders.

Diagnosis
In the great majority of cases, the symptoms are caused by compression or
stretching of the nerves and, occasionally, the blood vessels, although
electrodiagnostic testing, as was discussed for the diagnosis of carpal tunnel, is
often negative. Vascular studies, such as angiograms and venograms (whereby

dye is injected in order to show the blood vessels on x-ray), are invasive and are
reserved for exceptional cases. In most cases, the diagnosis is a clinical one, based
on physical examination and history.
The symptoms of TOS are often positional, especially when the arm is
elevated or brought behind the body. This partially pinches off the blood supply
or stretches the nerves, so that when the person undertakes muscular effort such
as playing an instrument, the muscles lack adequate blood supply, and pain and
coldness ensue.
In addition to observing the playing position, I often perform the elevated
arm stress test (EAST) in the office: the patient is asked to hold both arms
overhead, elbows and shoulders at 90°, and slowly open and close both hands for
up to sixty seconds. If TOS is present, this test will usually trigger the
symptoms. How rapidly the test provokes symptoms and how rapidly the
symptoms disappear once the test is stopped can give some clinical indication of
severity.

Treatment
The treatment of TOS depends on an accurate diagnosis. The application of
heat (hot shower, hot packs, or heating pad, etc.) to the neck and upper chest for
ten to fifteen minutes should be followed by slow, sustained stretching exercises
to the muscles on the side of the neck (Figure 2) and to the pectorals (Figure 3).
The pectorals can be stretched by facing towards a corner of the room with one
hand on each wall at about shoulder height and gently leaning forward until the
elbows are slightly behind the body. Each stretch should be held for about thirty
seconds, released, and repeated two or three times. For reasons previously
mentioned, the pectoral stretch is also a good preventive maneuver for cellists,
woodwind players, and pianists.
Strengthening the muscles that support the shoulder girdle is necessary as
well. These include the trapezius (the muscle between the neck and shoulder
where shoulder straps rest) and the rhomboids (the muscles between the
shoulder blades). The trapezius is strengthened by performing shoulder shrugs
against resistance; the rhomboids, by leaning in towards the corner of a room
with one's back to the corner, elbows bent at right angles and held against the
rib cage. The forearms are then rotated outward, away from the body, until they
contact the wall, and are then pressed firmly against the wall until the muscle
contraction is felt (Figure 4). Three or four contractions held for six seconds are
sufficient. People with TOS are advised to do these exercises under the guidance
of a physical therapist. My DVD, “Therapeutic Exercise for Musicians” (see
Chapter 13) covers these and other exercises.
As posture often plays a significant role in TOS, movement re-education
techniques such as Alexander and Feldenkrais can be very helpful, especially in
conjunction with video feedback.
Surgery is only occasionally necessary and is reserved for severe symptoms
not relieved by other forms of treatment.
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Chapter 5

Back Problems in Musicians:
Causes and Types
Back problems in musicians have a variety of manifestations.
Pain can occur in either the upper or lower back; can be acute or chronic;
and can be primarily muscular, ligamentous, or neurogenic in origin. Let's look at
each one of these in turn.
The most common type of back pain in musicians and in the general
population is musculoskeletal strain from various causes. By comparison, back
pain of neurologic origin (most commonly from either a herniated lumbar disk or
from arthritic impingement of the nerves) is relatively uncommon. Diskogenic
back pain usually radiates down the backs of the legs and may cause burning,
numbness, or localized muscle weakness.
Sitting is the most uncomfortable position for people with most types of
low back pain. Back pain may be either primarily related to playing an
instrument or, as one of the most common human afflictions, may be from causes
extraneous to playing the instrument but aggravated by musical activity. Both
upper and lower back pain are common.
There are certain instruments that by their very nature predispose the
instrumentalist to back problems. As was discussed in Chapter 3, a poorly
conditioned body is a setup for musculoskeletal problems. Muscles that are tight
and weak are much more susceptible to strain and pain than are strong and
flexible muscles.
Besides the upper and lower back muscles themselves, the key muscles
involved in back problems are the hamstrings and the abdominal muscles. The
hamstrings originate at the pelvis (sitting bones) and insert below the knee.
When these muscles are tight, which is extremely common unless one
undertakes a specific therapeutic stretching exercise program, they have the
effect of tethering the pelvis; thus, when one bends forward, instead of normal
forward pelvic rotation and flexion of the lumbar spine, all flexion takes place in
the spine alone, increasing the strain on the low back. Also, because the
abdominal contents are primarily liquid, strong abdominal muscles have a sort of
hydraulic effect of stiffening the whole region, thereby alleviating some of the
load that the lumbar muscles must carry. In summary, a good therapeutic
exercise program addresses strength and flexibility of the upper and lower back
muscles and also includes hamstring stretching and abdominal strengthening.

Back Problems in Cellists
Back problems in cellists are often related to the sitting posture. Sitting
with the knees and hips flexed at 90° is very stressful for the low back. In
addition to a good therapeutic exercise program, the use of a forward-sloping
seat will put the lumbar spine in a more natural position, thereby helping to
alleviate low back strain. (More on this later.)
Good practice habits—limiting the playing sessions to perhaps forty or fifty
minutes at a time and then taking a break to do some limbering-up exercises—
can help to alleviate back strain. The harp and the cello tend to cause back strain
primarily because there is limited opportunity to move around freely while one is
playing.
The length of the cello end pin can be critical in back problems. Many
cellists like to hunch forward around the instrument because it makes them feel
more intimately involved with the cello and because they often feel
psychologically exposed and uncomfortable when sitting up in a straight
position. In order to sit up straight, one must lengthen the end pin to avoid
having the tuning peg stuck in one's ears! The angled or “Rostropovich” end pin
(invented by Tortelier) is often preferred because it enables gravity to assist the
arms in playing by bringing the fingerboard into a more horizontal position, thus
reducing the need for muscular effort. Angling the end pin brings more of the
weight of the cello over the point of floor support, thereby decreasing the
amount of weight borne by the chest and minimizing the backward thrust of
torque that tends to “collapse” the chest and cause rounding or slumping of the
back. This will be discussed in conjunction with seating posture. The
combination of a forwardsloping seat and an angled end pin is probably the least
stressful on the cellist's back. However, the angled end pin does pose some
drawbacks for the bow arm (see Chapter 6).
The cellist should angle the instrument slightly to the left side and keep the
spine straight, rather than holding the instrument straight and inclining the
spine to the right to accommodate the instrument. As gamba players use no end
pin, the gamba tends to slip down little by little, until the instrumentalist winds
up rather hunched over the instrument. We have been experimenting with using
very small pads of thin material with a high coefficient of friction (dycem)
between the calves and the instrument to prevent downward slippage.

Carrying and Lifting
Carrying instruments and accessories such as amplifiers is quite often a
source of back problems. Proper body mechanics must be observed when lifting
anything, not only musical instruments. One should bend from the knees instead
of from the waist and should hold the weight as close to the body as possible. To
be properly balanced, heavy instruments such as a cello, bassoon, or horn should
have a long strap so that it can be placed over the head and hung across the body
diagonally rather than hung from the shoulder on the same side. Even heavy
music bags should be carried in this fashion to avoid undue strain. When

carrying objects for long distances, switching them periodically from side to side
will help to maintain balance. Gig bags that have padded, backpack-style straps
in addition to a traditional grip can be found online. I have also seen a very nice
setup in which regular heavy-duty backpack straps and a waist strap were
affixed to a cello case! Some cello cases now have built-in wheels-useful for long
corridors in airport terminals!

Problems of Seating
When is a chair not a chair? When it is an instrument of torture! Musicians,
along with students and other seated workers, are often unintentional victims of
poorly designed seating. As Dr. A. C. MandaI points out in his book, The Seated
Man1, the human body was not designed to sit with the hips and knees bent at a
90° angle. The chair as we know it seems to have been derived from the ancient
throne-designed for ruling, not for working or for playing musical instruments!
The chair as a symbol of power gives us the modern title of “chairperson.”
The International Conference of Symphony and Opera Musicians (ICSOM)
conducted a survey in 1986 regarding the incidence of musculoskeletal problems
in instrumentalists. The survey revealed a high incidence of lower and upper
back pain. Another study, reported in the New York Times science section
(October 17, 1989), indicated a very high incidence of back pain in
instrumentalists2.
Back pain in the sitting position has several causes: poorly designed chairs,
poorly conditioned backs, inadequate body awareness, and physical/emotional
tension. Having a properly designed chair is no more a substitute for proper
physical conditioning and body awareness than is taking vitamin pills a
substitute for eating properly! There are now many physical therapists,
Alexander teachers, and Feldenkrais practitioners who are skilled in working
with performing artists and who can be a good resource for exercises and body
awareness. Before beginning an exercise program, it is prudent to consult a
physician to rule out medical causes of back pain.

The Mechanics of Sitting
When the hips are flexed at 90° (Figure 5), the femur (thigh bone) can rotate
only 60° in the hip socket. The remaining 30° comes from a posterior (backward)
rotation of the pelvis3. Because the spine is attached to the pelvis, backward
rotation of the pelvis causes flattening of the lumbar curve (lordosis), thereby
placing the center of gravity of the torso approximately three inches behind the
“sitting bones,” creating a torque or turning force on the back4. This flattening of
the lumbar curve and posterior pelvic tilt results in a slumped “C” curve to the
entire spine (Figure 6). To resist these forces in order to sit up straight, the
abdominal, back extensor, and hip flexor muscles have to contract continuously.
Continuous contraction of a muscle reduces its blood flow, resulting in the
buildup of metabolites (waste products of muscle work). When metabolites
accumulate, they cause pain, resulting in muscle spasm, and a vicious cycle of

more pain and spasm ensues5. Flattening of the lumbar curve has other painful
consequences, such as putting increased pressure on the intervertebral disks,6,7
increased stress on the sacro-iliac joints, and stretching the capsules of the small
facet joints (the places where each vertebra contacts the next one above and
below8).
For woodwind players, a further consideration is diaphragm function. The
diaphragm is a large, dome-shaped muscle arising from the lower aspect of the
ribs and sternum (breast bone) and inserting on the upper lumbar vertebrae.
Flattening of the lumbar spine results in flattening of the diaphragm, limiting its
excursion and thereby decreasing the air flow (Figure 8).
The use of a forward-sloping seat (both wedge cushions and kneeling chairs) can
alleviate many problems, such as diminished breathing capacity and strain on
the back muscles and ligaments, arising from the flattening of the lumbar curve.
With the hips at 90°, the center of gravity is three inches behind the sitting
bones, with the lumbar curve flattened 30°. If the seat is sloped forward 30°, the
torso is brought directly over the sitting bones, eliminating the torque that
would otherwise force the back into a “C” curve.9 One can then maintain an erect
posture with little muscular effort. This naturally occurs while standing (Figure
7c) and while sitting on a horse with one's thighs sloping downward. No
backrest is needed! A full 30° slope is neither necessary nor desirable, for many
people will feel pitched forward; a 15° or 20° slope seems to be adequate.
The principle of sloping forward while sitting can be seen in historical
illustrations of seated workers from ancient Egypt to nineteenth-century
Europe, but seems to have been forgotten by the designers of “modern” chairs
until the recent advent of Scandinavian kneeling chairs, which have gained some
popularity among seated workers. The chief disadvantages of the kneeling chairs
are knee discomfort, as weight is loaded on the knees in an acutely flexed
position (Figure 7d); lack of portability (critical to musicians); and expense (even
more critical to musicians)! A more practical solution for musicians who travel
and therefore are subjected to sitting on house chairs (often standard folding
chairs), or for anyone who spends the working day in a chair, is a lightweight,
portable wedge cushion to modify the existing chair seat. Many such cushions
can be found for sale on the Internet.
This cushion allows the back to assume a comfortable position similar to
that obtained by using a kneeling chair, but without the accompanying knee
discomfort. A dual-layer foam system provides both comfort and firm support.
Even less expensive are other alternatives, such as placing a rolled towel at
the rear of the seat or placing a two-by-four-inch board under the back legs of
the chair. (While observing a recent youth symphony orchestra rehearsal, I
noted that several wind and string players tipped their backward-sloping chairs
onto the front legs to attain a forward-sloping effect!)

Summary
Seat modification is only a battle in the war against back discomfort.
Through a good exercise program of strength and flexibility, frequent breaks to
change position during practice, attention to body awareness by such means as
yoga, Alexander, or Feldenkrais work, and relaxation techniques such as
meditation, biofeedback, or stress management programs, the musician can be
free of the physical discomfort that so often takes the joy out of playing.
A Moment of Comic Relief:
Drawing: Orchestra Chairs by David DeGroot (click here)
Reprinted by permission of Senza Sordino (April 1990) and David DeGroot.
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Chapter 6

Shoulder Problems
The shoulder, which is the most mobile joint in the body, allows the hand to be
positioned over a wide range. Such mobility is not without its price, however, as
the shoulder is also the least stable joint. The shoulder actually is a very
sophisticated complex of joints, including the shoulder joint proper
(glenohumeral), the collar bone (clavicle), and the articulation of the shoulder
blade (scapula) with the rib cage (thorax).
There are two principal muscle groups acting on the shoulder joint. The
large superficial muscle that gives the shoulder its contour is called the deltoid.
Its chief functions are to move the arm away from the body (abduction) and to
draw the arm forward (flexion) or backward (extension). Deep in the deltoid is
the rotator cuff—a group of four muscles originating from both sides of the
scapula and blending together, forming a cuff as they insert on the rounded
upper end of the arm bone (humeral head) at the shoulder joint. The chief
function of the rotator cuff muscles is to stabilize the head of the humerus in the
shallow joint socket as the deltoid moves the arm. The cuff also rotates the
shoulder. Between the cuff and the deltoid muscle are the bony arch of the
shoulder and a collapsed sac (bursa) that facilitates smooth shoulder motion
(Figure 9).
In certain positions, the rotator cuff and bursa get pinched between a bony
prominence on the head of the humerus and the overlying bony arch (Figure 10).
This can lead to tendinitis, bursitis, and disabling pain.
This can occur in the cellist’s right shoulder when bowing out to the tip of
the bow when on the A string. Discomfort can be minimized by slightly rotating
the instrument toward the bowing hand..
Of course, the cello must then be rotated back when playing on the Cstring. The freedom of motion required to accomplish this rotation is probably
easier to attain with a straight end pin than with an angled end pin, because the
instrument is pivoting about its axis. In addition, the use of an angled end pin
usually requires the right arm to be held higher (abducted), due to the increased
angle of the fingerboard. A higher right arm might allow for less muscular effort
by taking advantage of the force of gravity acting on the bow arm, but might also
increase the risk of shoulder impingement.
For the “chin strings,” the right side of the instrument may be lowered so as
to decrease the amount of abduction/internal rotation occuring at the right
shoulder when bowing on the lower strings. Again, this has to be weighed
against possible difficulties in bowing on the higher strings. In Yehudi
Menuhin's Music Guides on violin and viola, William Primrose advocates

keeping the right elbow down. A lower right elbow will decrease the risk of
bursitis/tendinitis from impingement.
In classical guitarists, right shoulder problems are also common, but for
different reasons. The player usually thrusts the right shoulder forward, so as to
be able to lay the forearm flat against the guitar and avoid impinging the
underside of the right forearm against the sharp edge of the guitar. This position
strains the shoulder muscles and tendons. There is no easy answer, as the
problem really lies with instrument design. Electric guitarists with a thinner
instrument do not have this problem.
The most important part of treating shoulder tendinitis or bursitis consists
of avoiding pain-producing activities, especially overhead or reaching-behind
movements. Massage, anti -inflammatory medications such as aspirin or
ibuprofen, and the application of ice packs also are helpful.
Therapeutic exercises to increase the strength and endurance of the cuff
muscles might also offer some protection against overuse and impingement.
Appropriate exercises would consist of gentle but progressive resistance to
rotational shoulder movements using either a light dumbbell or elastic band
(Thera-band). Further details about therapeutic exercise can be obtained from
the DVD mentioned in Chapter 13 or by consulting a physical therapist.
The rotator cuff tendons have rather poor blood supply in their central
portion. Persons having to carry instruments, amplifiers, or other heavy loads for
long distances should be aware that the blood supply of these tendons is further
compromised by traction, such as when hanging heavy loads from the end of the
arm. The use of a broad shoulder strap slung over the head and worn across the
chest can save wear-and-tear on the rotator cuff. When using backpacks to carry
books, both straps should be worn to avoid stressing one shoulder. Backpackstyle gig bags for brass, woodwinds, or strings may be found online.
The rotator cuff can be injured in nonmusical activities as well. Working for
prolonged periods with the arms overhead, such as when house-painting, can
stress the shoulder area. Frequent rest periods are helpful. I have treated several
cuff injuries sustained from the Nautilus chest-exercise machine and from
playing tug-of-war with the Labrador retriever!
Finally, it should be carefully noted that a variety of medical illnesses,
ranging from gall bladder disease and lung tumors to slipped cervical disks, can
cause referred pain in the shoulder. Merely treating symptoms without a specific
medical diagnosis is imprudent.

Chapter 7

The Cubital Tunnel Syndrome:
Nerve Entrapment at the Elbow
Nerve entrapment at the elbow is common among musicians.
Unlike tendinitis or muscle strain, irritated nerve tissue does not respond
quickly to physical therapy or medications. Rest and early recognition of the
syndrome are of the utmost importance in preventing more severe nerve damage
and its consequences, such as muscle wasting (atrophy).
Nerve entrapment at the elbow is characterized by pain, particularly on the
inner or medial side. This pain often radiates down the pinkie (ulnar) side of the
forearm and into the pinkie side of the hand. There may also be other signs of
nerve irritation such as numbness, “pins and needles” sensations, and, in the
worst scenario, muscle wasting. Symptoms are often aggravated when the elbow
is bent (flexed) as opposed to when the arm is held out straight (extended).
The anatomy of the ulnar region interacts with certain instruments to
predispose those instrumentalists to cubital tunnel syndrome. The cubital
tunnel is located on the inner aspect of the elbow (Figure 11a), in the area where
the nerve to the pinkie side of the elbow (the ulnar nerve) runs in the groove on
the “funny bone.” In this region, the ulnar nerve is susceptible to trauma from
external pressure or compression, which can be one cause of cubital tunnel
syndrome, though not the usual cause in musicians. The floor of the tunnel is
made up of the joint capsule and the muscles that flex the fingers (flexor
digitorum profundus). The sides of the tunnel are made up of the two heads of
the flexor carpi ulnaris muscle, which flexes the wrist (brings the palm towards
the forearm) and also deviates it towards the pinkie side (ulnar deviation). The
roof of the tunnel is formed by a dense, unyielding ligament.
When the elbow is flexed, the tunnel is passively narrowed and the ulnar
nerve is stretched in its groove. Positions of extreme elbow flexion are seen in
the left arms of cellists and bassists playing in first position, and in the right
arms of piccolo players.
Violinists have a somewhat different problem with this syndrome than
cellists do. Although the elbow never is as flexed playing the violin as it is
playing the cello, the left arm is twisted (supinated), which puts an additional
strain on the nerve. The flexor carpi ulnaris muscles, which form the sides of the
tunnel and surround the ulnar nerve, are the very muscles that are used in
playing in seventh position and above on the violin, and contraction of these
muscles contributes to additional nerve compression.

Possibly, people who develop cubital tunnel syndrome have a somewhat
narrower tunnel. Playing with excessive tension in the left hand is another
probable culprit. When playing forte, many string players have a tendency to
increase the pressure of the left hand unnecessarily. Over time, this can lead to
problems such as cubital tunnel syndrome and tendinitis.
Although cubital tunnel syndrome can be diagnosed clinically, definitive
diagnosis is made by two types of electrodiagnostic testing: nerve conduction
velocity studies (NCV) and electromyography (EMG). Nerve conduction
velocity tests the speed at which the nerve conducts an electrical impulse. When
a nerve is entrapped, irritated, or partially damaged, the nerve impulses are
slowed across the damaged segment. Thus, by stimulating the nerve and
measuring the velocity in different areas, one can ascertain where the nerve is
being entrapped. The EMG consists of probing the muscles to look for electrical
patterns characteristic of nerve damage. Indication of muscle damage is a more
serious finding than damage to the sensory portion of the nerve. Findings of
muscle damage may warrant earlier and more aggressive treatment.
Clinical findings include pain in the inner aspect of the elbow, and
numbness and tingling in the pinkie side of the hand. These symptoms are
provoked or worsened by sustained elbow flexion, which often causes sleep
disturbances at night. In severe or chronic cases, signs of muscle atrophy can be
seen in the muscle between the thumb and index finger (first dorsal interosseous
muscle) and the muscles between the bones on the back of the hand (the dorsal
interossei muscles). These muscles are innervated by the ulnar nerve (Figure 11b)
and suffer when the nerve is damaged.
Treatment for cubital tunnel syndrome first of all depends on early
recognition, when the problem is much easier to cure. Avoiding the position of
extreme flexion of the elbow is very important and may require the use of a night
splint to prevent sleeping with the elbow flexed. The splint should be made by
an occupational therapist and should consist of a thermoplastic upper-arm band
and a forearm band, joined by an adjustable hinge such as the Phoenix hinge
made by Aquaplast (Figure 12). The hinge should be set to allow the elbow to
straighten completely, but to bend only about 35°. The forearm cuff should be
lined with Tempra Foam for comfort. The splint should be worn as many hours
per day as possible, and especially at night, when the elbow tends to be fully
flexed for hours at a time. It may take a while to work up to full-time wear. An
elbow pad, such as skateboarders wear, should be added to avoid direct
compression to the nerve when leaning on the elbows (a position which one
should try to minimize).
It may be necessary to wear the splint for ten to twelve weeks, or until the
tingling and numbness subside. As the symptoms lessen, the hinge is adjusted to
allow more and more elbow flexion. When over 1000 of flexion is attained
without provoking symptoms, the splint may be gradually discontinued (but not
thrown away!) and normal activities resumed. Cellists should begin practicing in
thumb position and gradually work towards first position. Violinists and violists

should start in the higher positions—but not with the left hand over the body of
the instrument—and gradually work up towards the lower positions.
It is probably best to avoid playing for at least a week or two to give the
nerve a chance to recover. The musician who must continue either to practice or
perform must minimize excessive left-hand tension and, if possible, avoid the
aggravating positions. For example, a violinist could more safely play in the first
and second positions and avoid playing in the higher positions, if possible.
Ultrasound such as is commonly used to treat muscle pain (1.5 to 2.0
watts/square centimeter) can actually slow the healing of the nerve. Cold packs
are helpful (applied for ten minutes, two to three times per day), but ice may be
too extreme and irritating. Oral anti-inflammatory medications are helpful;
salicylate-based creams such as Aspercreme contain anti-inflammatory
medication that can penetrate through the skin into the affected area.
Gabapentin, a prescription anti-convulsant, has a low incident of side effects,
other than drowsiness, and can be extremely helpful. It should be started at a
low dosage and slowly increased as tolerated. The treatment program of relative
or complete rest, night or day splinting as necessary, cold packs, and antiinflammatory medication should continue until the nerve is no longer tender to
palpation in the groove on the inner aspect of the elbow, and until all other
symptoms such as numbness and tingling (especially upon elbow flexion) have
cleared up. Gentle strengthening exercises may be helpful if the arm has become
somewhat weakened from disuse, but of greater importance is gradual return to
playing (see Chapter 14).
On occasion, the symptoms are so severe, particularly if there is evidence of
muscle wasting, that a surgical release must be performed. It is preferable to
consult a hand or upper extremity specialist, as opposed to a general
orthopedist. There are several types of surgical procedures and quite a bit of
controversy over which is best. Transpositions (moving the nerve to the front of
the arm) are more technically demanding and tend to carry a higher risk, but can
be effective if the surgeon is skillful. However, if cubital tunnel syndrome is
recognized and treated early enough, it often resolves fairly quickly and well
without surgery.
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Chapter 8

Carpal Tunnel Syndrome
Carpal tunnel syndrome (CTS) is often in the news these days.
Special focus is given to computer users, but musicians and many other
people who perform repetitive manual tasks are at risk for developing this
common, yet often misunderstood, syndrome. Musicians need to know how CTS
is diagnosed and identified and how it can be prevented and treated.

Anatomy
CTS refers to the symptoms of median nerve compression.
The median nerve is a mixed nerve, so-called because it carries motor
impulses to muscle and sensory impulses from skin. In the hand, the median
nerve innervates the muscles at the base of the thumb (thenar muscles) and some
of the muscles about the index and middle fingers (interosseous muscles). The
median nerve runs along the underside of the forearm and enters the hand at the
wrist through the carpal tunnel (Figure 13), a space formed by the wrist (carpal)
bones on the bottom and the dense, unyielding transverse carpal ligament across
the top. The median nerve shares this space with the flexor tendons, which go to
the thumb and fingers and control gripping. The median nerve lies between the
tendons and the ligament and is very susceptible to compression between these
structures.

Symptoms
The primary symptoms of CTS are pain, numbness, tingling, and, in more
severe cases, thumb muscle wasting (atrophy). These symptoms are usually
localized to the thumb, index finger, middle finger, and half of the ring finger. In
less severe cases, the symptoms are mild and occasional, often occurring in the
morning or during the night. Over time, the symptoms may become more severe
and constant. Sufferers often complain of clumsiness, noting loss of dexterity and
difficulty in manipulating small objects. Obviously, due to the great demands of
their profession, loss of dexterity would become noticeable much earlier in
instrumentalists than in the general population.

Causes
Repetitive hand motions can cause inflammation of the flexor tendons. The
subsequent swelling of the tendons can then cause the median nerve to be
compressed against the overlying ligament. Some people are born with a small
carpal tunnel, making them more prone to develop problems. The fluid retention

that accompanies pregnancy can also increase the pressure within the tunnel,
causing nerve compression. This is usually self-limiting, clearing up without
treatment after delivery.
Perhaps the most common cause in musicians is sustained or repetitive
wrist flexion. A study done in 1981 by Gelberman showed that the pressure in
the carpal tunnel increased dramatically as the wrist approached 90° of flexion or
900 of extension. Repetitive flexion and extension also resulted in a sustained
elevation in pressure within the carpal tunnel. These extremes in wrist position
are often seen in people playing in the higher positions on the violin. The viola,
with its wider body, tends to cause an even greater degree of wrist flexion in
high positions. Some string players allow the right wrist to flex excessively on
the up-bow as the frog approaches the bridge. Placing a synthesizer on a surface
that is too high can result in excessive wrist flexion. A distorted right-wrist
position is often seen in bass guitarists who hold the instrument too high up on
their chests. A hyperextended left wrist is commonly seen in flutists, particularly
when they attempt to hold the instrument very horizontally and with an in-line
G-key. The list could go on and on. The key factor here is repetitive or sustained
extremes of wrist position. To minimize carpal tunnel pressure, one should
strive for a neutral wrist position when playing. If that is not possible, then one
should practice in very brief segments those passages that require extreme
flexion, interspersing them with practice of less stressful passages. Full
pronation (palms down) has been shown by magnetic resonance imaging (MRI)
to cause shifting of the flexor tendons against the median nerve. This poses a risk
for pianists.

Diagnosis
The diagnosis of CTS is primarily by physical examination, although tests
such as nerve conduction velocity studies can be useful for confirmation and
clarification. Tingling and/or decreased sensation in the median nerve
distribution (the thumb, index, middle, and half of the ring finger) is a typical
finding. There is often pain or a feeling of electric shock running into the hand or
up the arm when the median nerve is tapped at the wrist-the so-called Tinel's
sign (Figure 14). Holding the wrist in a fully flexed position for a minute or so will
often provoke pain or numbness in the median nerve distribution-Phalen's sign.
An indicator of the severity of the condition is how quickly the symptoms are
provoked in testing for Phalen's sign and how long they take to disappear once
the wrist flexion is released. Obvious signs of wasting or weakness of the thumb
muscles indicate severe or long-standing disease and the need for a surgical
consultation.
Electrodiagnostic testing can be useful in confirming the diagnosis,
especially if surgery is recommended or contemplated. Testing is also useful
because the median nerve can be compressed in locations other than the wrist,
such as the forearm or the neck, producing a clinical picture very similar to CTS.
Compression can also occur at multiple sites-the “double-crush” syndrome. In

flutists and mallet players, the nerves that run alongside the fingers can be
compressed, again causing symptoms similar to CTS.
Electrodiagnostic testing consists of electromyography (EMG) and nerve
conduction velocity (NCV) tests. In the EMG, a fine, teflon-covered probe,
similar to an acupuncture needle, is inserted into a muscle and the electrical
activity is observed on a screen. Compression or damage to the nerve that
stimulates that muscle produces a typical pattern of electrical activity. In the
NCV, the nerve is electrically stimulated at a certain point. A surface electrode
placed on the skin over the nerve at a different location registers the length of
time the impulse takes to travel between the two points. Knowing the distance
between the points allows one to calculate the velocity of the impulse. Nerve
transmission is slowed across a compressed or damaged segment. About five to
ten per cent of people with CTS will have a normal EMG/NCV, so the test
results must always be correlated with the clinical picture. Conversely, many
asymptomatic people have borderline slowing of the NCV across the wrist, and
this should not be considered pathological. “Treat the patient, not the test
results.”

Treatment
A mainstay in the treatment of CTS is the use of wrist splints (Figure 15).
These devices leave the fingers free but stabilize the wrist, preventing flexion or
extension. They can be purchased without prescription at most large
pharmacies. For mild cases, one would begin by using them mostly at night, as
many people sleep with their fists curled up and wrists flexed. If the symptoms
do not subside within a week or two, the splints should be used during the day
as well. Care should be taken to remove them every hour or two for five to ten
minutes of gentle exercise to prevent wrist stiffness. The splints may be removed
for instrumental practice, assuming that the practice does not provoke the rapid
or severe onset of symptoms. Positions of increased wrist flexion must be
avoided during practice. Sometimes splinting is only partially successful.
Although it keeps the wrist neutral, the CTS splint still allows grasping and
opening of the fingers; thus, the flexor tendons are still rubbing against the
inflamed median nerve. A full-length splint that immobilizes the fingers will
prevent this. As always, the splint should be removed periodically for pain-free,
range-of-motion exercises.
In addition to splinting, other modalities that are often helpful are the
moderate use (five minutes) of ice massage to reduce inflammation, low-dose
ultrasound treatments, and anti-inflammatory medications (aspirin, ibuprofen,
Naprosyn, etc.). To prevent stomach irritation, these medicines must be taken
with food. There is no evidence, to my knowledge, that joint manipulation at the
wrist or the neck is therapeutic for CTS. Diet is important, but has not been
shown to affect the course of CTS, with the possible exception of vitamin B6
supplements at a recommended dosage of 200 milligrams per day.

I am not a surgeon and certainly do not rush to send my patients to surgery.
However, if there is evidence of muscle wasting; if the pain, numbness, or
tingling are so severe and persistent that they become disabling to one's musical
career or daily activities; or if the nonsurgical treatment outlined above does not
clear the symptoms in six weeks or so, then a surgical consultation is warranted.
Surgery for CTS has a fairly high success rate for relieving symptoms. While
complications are always a possibility with any operation, they are relatively
uncommon in this procedure. The most common reasons for unsuccessful
surgery are failure to diagnose additional sites of nerve compression (“doublecrush”), or failure to explore thoroughly and decompress the median nerve at the
wrist.

Summary
Carpal tunnel syndrome is a common condition afflicting musicians and
non-musicians alike. The principal, preventable cause is sustained or repetitive
wrist flexion or extension, usually occupationally induced. By paying careful
attention to instrumental technique, especially wrist position, and limiting the
time spent in the extremes of flexion or extension, one can minimize the chance
of developing this often disabling condition. Early recognition and treatment can
nip the problem in the bud.
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Chapter 9

De Quervain's Disease:
Tendinitis at the Base of the Thumb
Anatomy
Tendinitis at the base of the thumb is so specific an entity that it even has its
own name: de Quervain's disease. Prompt identification of this painful condition
is important, because the tendons can develop thin wisps of scar tissue
(adhesions), leading to chronic problems.
The two involved tendons are the abductor pollicus longus (APL) and the
extensor pollicus brevis (EPB), part of a group called extensor tendons, which
are located on the back of the wrist (Figure 16). The APL and EPB are found
within the first of a group of six compartments formed by dense bands of
connective tissue. A unique aspect of the tendons of the first compartment is
that they must pass through a rather tight, fibro-osseous tunnel (first dorsal
extensor compartment) at the thumb side of the wrist, making them particularly
susceptible to irritation or inflammation (tendinitis). Another vulnerability is
that one of the forearm bones (the radius) flares out near the base of the thumb
just where the first tunnel is located, creating mechanical stress on the tendons.
Anatomical variations can play a role as well. Multiple compartments or
accessory (extra) tendons are often present, increasing the volume, and thus the
friction, within the canal. Anatomical variation is very important for the surgeon
to keep in mind, as one common cause of surgical failure is inadequate
decompression or release of the entrapped tendons.

Positional Factors
The tendons become aggravated by certain characteristic movements,
especially ulnar deviation (turning the hand and wrist toward the pinkie side).
Strain on the tendons increases when the thumb is brought under the hand
towards the pinkie, as in holding the bow or in playing arpeggios on the piano.
There is additional strain while playing up-bow, when the wrist is sometimes
brought into a position of extreme ulnar deviation. When the right hand and
wrist are in a position of pronation/ulnar deviation/thumb adduction, at the end
of the upbow, the skin nerve in this region (superficial branch of the radial
nerve) is also prone to injury or irritation. String players should be careful to
avoid a position of extreme ulnar deviation in the wrist when playing up-bow at
the frog. The acute flexion of the left wrist occurring during big stretches or in

the highest positions on the “chin strings” also causes the tendons to pull around
a sharp angle, with a resulting increase in friction. Ulnar deviation is common in
percussionists, the left hands of trumpeters (depending on which finger is placed
through the ring), the right hands of electric-bass guitarists, and the right hands
of harpists in the high positions unless the right elbow is held up (abducted) as
in the Salzedo technique. Not all instrumentalists will develop this problem, but
there are certain occupational hazards.

The “New Arrival”
De Quervain's occurs in the general population as well. One of the factors,
believe it or not, is the arrival of a new baby in the family! It's not uncommon for
adults to develop this tendinitis from frequently lifting the baby by grasping
with the two thumbs pointing up. The baby's weight forces the hands down into
ulnar deviation, stressing the first compartment tendons as they resist the
downward force. The supported weight quickly gets heavier as the baby grows!

Differential Diagnosis
There are two similar entities that are often confused with de Quervain's,
but can usually be distinguished by physical exam. These are (1) osteoarthritis,
and (2) entrapment of the superticial branch of the radial nerve.
Osteoarthritis at the base of the thumb (the carpometacarpal joint) is quite
common in the general population, and the carpometacarpal joint is often one of
the first joints to be affected. In osteoarthritis, pain will occur in the same
location as in de Quervain's disease, but can usually be differentiated by gently
compressing the long bone of the thumb (metacarpal) in towards the wrist
bones and gently rotating it back and forth while maintaining the compression.
This maneuver (the “grind” test) does not usually cause pain with tendinitis, but
will cause discomfort with arthritis. The Finklestein test consists of wrapping
the fingers around the thumb, which is first tucked into the palm, and then
causing ulnar deviation by bending the fist toward the pinkie (Figure 18). Pain
with this maneuver constitutes a positive response, indicating either de
Quervain' s disease or entrapment of the radial nerve; the response is usually
negative with arthritis.
Entrapment of the superficial branch of the radial nerve (SBR), previously
mentioned, does have a positive Finklestein test. This nerve provides feeling to
the back of the thumb and back of the hand below the index and middle fingers
and lies directly over the de Quervain tendons (Figure 17). When the nerve is
irritated, the stretch resulting from the ulnar deviation of the Finklestein test
will be painful. However, the pain is often felt as burning, electric, tingling, or
numbness (paresthesia) characteristic of nerve irritation. There can also be an
electrical sensation radiating into the described part of the hand when the nerve
is tapped over the site of entrapment (Tinel's sign – see Figure 14a). The usual
location of the entrapment is about two-and-a-half inches up the forearm from
the first extensor compartment. At this site, the sensory branch of the radial

nerve emerges from between two forearm tendons to reach the skin. When the
hand is pronated (turned palm downward), the two tendons “scissor” and can
cause nerve compression. The combination of pronation and ulnar deviation can
be particularly irritating. Affected musicians include string players playing upbow near the frog and pianists playing arpeggios, passing the thumb under the
hand. Tight watchbands or bracelets can aggravate the condition. In fact, this
specific nerve compression is sometimes described in medical textbooks as
“handcuff neuropathy,” and musicians are well-advised to avoid having to have
these devices applied!

Treatment
The treatment of de Quervain's disease consists primarily of adequate
immobilization of the thumb in a thumb spica splint that goes from the tip of the
thumb to about halfway up the forearm (Figure 19). This splint can be custommade by a hand therapist; the “Freedom” wrist/thumb spica splint can be
purchased from
AliMed®, Inc., 297 High St., Dedham, MA 02026
A doctor's prescription is not required. The splint should be removed every
thirty to sixty minutes for a few minutes of pain-free, range-of-motion exercises.
Prolonged, uninterrupted use of the splint can result in stiffness and increased
symptomatology. While some weakness can occur as a result of splinting,
protection, and allowing only gentle, controlled movements, there is little need
for excessive concern. In most healthy people, strength will return in a relatively
short time upon resumption of normal daily and musical activities. Of far greater
concern is aggravating the injury by prematurely commencing resistive
(strengthening) exercises prior to the diminution of pain. The use of therapy
putty is a common offender in this circumstance.
If a splint cannot be tolerated or complied with, a padded fiberglass cast can
be used for a week or two, but will cause more stiffness than a removable splint.
Both the splint and the cast should be “bubbled out” or “relieved” directly over
the painful compartment to avoid direct, mechanical irritation of the tendons. In
addition, the thumb must be aligned with the edge of the forearm (slight ulnar
deviation) so that the thumb extensor tendons are placed in a straight line, the
position of least tension. If pain persists, one or two cortisone injections can be
helpful. Oral anti-inflammatory medications can also be a useful adjunct to
treatment, but should not be used as the sole treatment without splinting. The
advice of a physician should be obtained before taking these medications. An
average dose of ibuprofen (a typical anti-inflammatory) would be 400 to 800
milligrams three times a day, taken with food. If pain persists despite six to eight
weeks of treatment, or if the condition becomes chronic, then a relatively simple
surgical procedure may be indicated to release the tight tunnel and free the
tendons. Accessory tendons or multiple compartments must be sought during
the procedure, because incomplete decompression will result in continued
symptoms. A potential serious complication is inadvertent cutting of the sensory

branch of the radial nerve, causing subsequent chronic pain or loss of sensation.
Careful identification and protection of this nerve will prevent damage during
surgery. The performer can anticipate returning to practice within two to three
weeks after surgery, and to a full playing schedule another three to four weeks
after that.

Summary
De Quervain's tendinitis is often preventable by minimizing stressful,
sustained, or repetitive wrist positions. As usual, early recognition and
appropriate treatment can head disability off at the pass.
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Chapter 10

Problems of Flutists
To borrow a phrase from the computer vocabulary, the flute is not one of the
most “user-friendly” instruments! There are numerous joint, muscle, and nerve
problems that occur in flutists. In my medical practice and as an amateur flutist,
I am well aware of the physical (and emotional) stresses and strains of playing
the instrument. While I generally advocate physical conditioning exercises, there
are also ways to adapt the instrument to make it more “friendly,” or ergonomic.
When a worker is out with an injury it costs the employer a great deal of money
in worker's compensation. Therefore, many workplace tools have been
redesigned to protect employees from injury. But when a musician is out with an
injury, it often costs only the musician, so there has not been the same kind of
effort put into redesigning instruments as has been put into redesigning tools.
The neck is a common area of dysfunction. The tilted and rotated head
position has been around as long as the traverso. Just look at the drawing of
Hotteterre (Figure 20).
The length of the flute necessitates rotating the head in order to relieve
strain in the left shoulder. If the flute is then held parallel to the ground (Figure
22), there is only rotation of the head, without tilt. However, the right arm must
then be held up away from the body so that the fingers can stay in line with the
wrist. This position strains the right shoulder, which is fatigued by the sustained
contraction, and strains the neck muscles on the right side, because they
contract to help stabilize the shoulder girdle. There is no way to hold the arm up
away from the body and still have a relaxed shoulder. Many players compensate
by dropping the right elbow down towards the body, thus relaxing the right
shoulder muscles and perhaps increasing right-hand dexterity (Figure 23). The
resulting angulation of the instrument usually results in having to tilt the head
30° or 40°. Many teachers advise their students to “split the difference” and allow
for a slight amount of head tilt and a slight dropping of the right elbow. This
compromise is about the best we can do under the circumstances!
Both rotating and tilting the head are problematic. Wind instrumentalists
ideally would like to play with the throat and neck muscles relaxed, whereas
rotating and tilting the head requires neck-muscle contraction. Maintaining this
position several hours a day for years can lead to imbalances in muscle strength
and flexibility of the neck. This position also causes a mechanical narrowing of
the openings (foramina) between the vertebrae where the spinal nerves exit
(Figure 21).
When compounded by arthritic bone spurs (osteophytes), rotation and
tilting can lead to nerve impingement (compression), causing symptoms ranging

from neck and arm pain to numbness and tingling in the hand, mimicking carpal
tunnel syndrome. This is termed radiculitis or radiculopathy, indicating
irritation of the nerve roots in the neck as they exit through the cervical (neck)
vertebrae. The neck is also very vulnerable to the muscle spasm of whiplash from
automotive injuries, which may cause such discomfort upon rotation and tilting
as to make playing the flute impossible.
Years ago, a new design for the head joint was developed by Emerson
Musical Instruments under my direction (Figure 24). By forming a 30° bend just
past the lip plate, the angled head joint allows the head to remain in a nearly
neutral position and still allows the right shoulder to be down in a relaxed
position. The tone of the flute does not seem to be affected, but no formal testing
has been done yet.
The angled head joint can increase comfort and decrease some of the
physical problems of flute playing. One drawback to the design is a slight loss in
stability of the instrument; enhanced stability can be achieved by use of a thumb
rest.

Ergonomic Design for a Thumb Rest
And Finger Rest for the Flute
Although left-hand problems outnumber right-hand problems in flutists,
there are quite a few flutists who have suffered from strain and physical tension
in the base of the right thumb and surrounding musculature. While one could
argue that this most likely represents an error of technique, with the person
using an excessive amount of tension in the right hand, I believe the development
of an ergonomically designed right thumb rest is indicated. I will describe what I
believe to be an improved design based on the principles of physical analysis and
structure of the hand. A rest for the left index finger will also be described.

The Right Thumb Rest
There is great variation in the position of the right thumb on the flute. Most
commonly, the thumb is held underneath the flute and serves several functions.
The first function of the right thumb is to support part of the weight of the flute.
The second is to provide opposition for the fingers as they press down on
the keys. Because the point of support (approximately the baseline of the nail) is
about one-and-a-half to two inches away from the muscles and ligaments at the
base of the thumb, the thumb acts as a lever arm for the weight of the flute, while
the base of the thumb acts as the fulcrum. In other words, the harder the flutist
presses, the more force he or she transmits to the base of the thumb. The load is
greater with the longer B-foot, gold, or platinum flutes. Leaky keys, which
require increased force to seal, can also lead to increased force on the right
thumb.
The third function of the right thumb is to stabilize the flute while playing
notes in open position (no fingers down), such as C#, by squeezing the flute

between the pinkie and the thumb of the right hand. The flute tends to be
unstable in open positions because the mechanical rods on which the keys pivot
are offset; that is, the rods fall outside the base of support of the right thumb, and
therefore, when the fingers are lifted off the keys, the flute tends to roll in
towards the player (Figure 25). This rolling is usually counteracted by slightly
increasing the pressure between the flute and the chin with the left hand, while
squeezing the flute between the thumb and little finger of the right hand,
creating a source of muscular tension in the right hand.
Another source of discomfort arises from the very small area of contact
between the edge of the thumb and the rounded flute when the hand is held in
the “natural” position (the side of the thumb facing the underside of the index
finger-the position the thumb falls into when the hand is relaxed). This “natural”
position concentrates the force from the flute over a small area of the thumb,
which by its bony nature is not very pressure-tolerant (Figure 26). The common
solution to this problem is to rotate the thumb upward (supinate) so that the
soft pad contacts the flute. This, however, is an unnatural position in that it
requires muscular force to achieve and maintain. Increased muscular tension in
the thumb and hand may cause not only pain and injury, but inhibition of
maximal dexterity as well.
The Bo-pep thumb guide corrects some, but not all, of these mechanical
problems. Regarding the contact area between the right thumb and the flute, the
Bo-pep transforms the base of the flute from a convex surface into a concave one,
more nearly conforming to the shape of the thumb and increasing the
distribution of force over a wider surface area of the thumb. However, even with
the Bo-pep, the weight of the mechanism rods still falls outside the base of
support of the thumb, and the flute still tends to roll inward during open
positions.
The device I have developed (StediRest—still in development) uses a
nonslip, cork-lined metal clip that grips the flute and has an adjustable, foampadded metal extension custom-fitted to the thumb (Figure 27 and Figure 28). This
device serves two main purposes: first, to distribute the pressure from the flute
over a wider area of the thumb, allowing the thumb to be held comfortably in the
“natural” position; second, to distribute the weight of the rods through the base
of support, stabilizing the flute by preventing it from rolling inwards.

The Left Index Rest
Typically, the left index finger is hyperextended at the knuckle joint, and
the flute is supported on the ledge that is formed. In this position, compression
of the nerve in the index finger is quite common, resulting in numbness, tingling,
and/or pain. Furthermore, for the majority of flutists who lower the end of the
flute to relax the right shoulder, the flute must be pressed by the base of the
index finger rather firmly against the lower lip to prevent slipping of the
instrument from the force of gravity. Interestingly, the two most common
oral/dental problems of flutists are loosening of the lower teeth and

temporomandibular joint (TMJ) pain. Both of these problems are apt to be
related to the amount of pressure against the lower lip and teeth. The Bo-pep
increases comfort by changing the rounded surface of the flute to fit the finger
better, but does little to stabilize the instrument.
The left-hand StediRest utilizes a foam-padded hook that curls around the
base of the left index finger, yielding both comfort and enhanced stability
without increased pressure or muscular effort (Figure 29). For the first time, the
flute can be completely supported and stabilized from below without using any
fingers on top or excessive pressure inward against the jaw (Figure 30). This
should not only aid in the prevention of injury, but also enhance finger dexterity
because the hands are more relaxed.
Portions of this chapter were adapted from articles by Dr. Norris that appeared in Medical
Problems of Performing Artists, (c) December 1990, Hanley & Belfus, Philadelphia, and
Flutist Ouarterly, Summer 1989. Reprinted by permission.

Chapter 11

The “Lazy Finger” Syndrome:
Tendon Variations of the Pinkie
Not long ago, a violin student came to me complaining of pain in the forearm
along the pinkie side from the wrist to the elbow. She had been practicing a new
piece with a lot of double-stops. She had had some difficulty with this, and her
teacher constantly chided her about her pinkie being a “lazy finger.” She
followed his advice to work harder, and the result was forearm pain.
Because tendinitis or muscle strain often develops when one begins
unfamiliar or unusually intense musical activity, it would have been easy to
assume that this was the cause of her injury. However, I had recently read an
article in the Journal of Hand Surgery stating that up to forty per cent of the
general population has an anatomic variation in which the flexor tendons (the
tendons that curl the fingers in towards the palm) of the ring finger and pinkie
are joined together in varying degrees in the region of the wrist and/or forearm
by tendinous interconnections (Figure 31).
This actually represents a failure to separate during embryological
development, as the tendons originate as a single block of tissue. Occasionally,
the middle finger is also interconnected to the ring finger. Recalling this article, I
performed the simple clinical test (Figures 32a, b, and c) to determine whether or
not my violinist patient had tendinous interconnections. She did.
Since that time, I have had numerous occasions to diagnose this condition.
While it can occur in either hand or both, it usually is symptomatic only when
occurring in the left hands of string players and guitarists. In the right hand, the
variation is of little or no consequence. All string and guitar teachers should
learn how to perform this simple test so as to avoid the error of regarding a
tendinous interconnection as a “lazy finger,” and thus spare their students pain
and suffering.
What is the significance of this anatomic variation for musicians? When
playing a string instrument, the ring finger and pinkie are often required to
separate; for example, during doublestops or little-finger slides. If tendinous
interconnections are present, these two fingers always tend to stay together-the
ring finger always tries to follow the pinkie. Attempting to force the fingers
apart, as when playing double-stops on a violin, or large chords on a guitar,
causes mechanical stress and, therefore, pain. This pain is characteristically
located along the ulnar border of the flexor side of the forearm (the part of the
forearm that rests on the table when holding a drinking glass). The resulting
soreness can be alleviated by massage, gentle stretching and strengthening

exercises, ice massage, other therapeutic modalities, and reducing manual
activities (musical and nonmusical). However, unless the underlying cause is
identified, the condition will recur, resulting in a cycle of pain and frustration.
How can this syndrome be treated? The tendinous interconnection is often
so dense or extensive that it cannot be stretched out. Surgical separation is
possible, but success is unpredictable. What can be done is to analyze the player'
s repertoire for passages that require wide separation of the ring finger and
pinkie. Whenever possible, refingering those passages so that the ring finger and
pinkie are not at odds with each other can alleviate strain. When the passage
cannot be refingered, the player should avoid repetitious practice of it in order to
minimize the risk of injury.
Discussion of the “lazy finger” syndrome raises another issue: should string
teachers screen new students for this condition, just as aspiring ballet students
are screened for their ability to “turn out” at the hips? While not a predictor of
certain failure, “lazy finger” syndrome does make playing more difficult;
awareness from the outset that the condition is present may be useful for
teachers and students.

Chapter 12

Focal Dystonia
(Occupational Cramp)
Focal dystonia, also referred to in the medical literature as occupational cramp
(the terms will be used here interchangeably), is one of the most puzzling and
distressing conditions for both performers and those who treat their disorders.
Fortunately, it is uncommon, comprising less than one per cent of the hundreds
of musician patients I have seen. This figure generally agrees with reports from
other centers (Lederman).
Focal dystonia usually presents as painless incoordination or loss of voluntary
motor control of highly skilled movement. This almost invariably affects
intensive professional activity, the most frequent example being writer's cramp.
Occupational cramps have been recognized for about 250 years and were first
reported in musicians about 150 years ago.
According to Wilson, there are multiple risk factors that may interact in
very complicated ways in an individual to result in focal dystonia. In the majority
of cases, electrodiagnostic testing (EMG/NCV) does not reveal abnormalities
indicative of nerve or muscle damage, although subtle nerve entrapments may be
involved on occasion. An EMG performed using surface electrodes to show
muscle activity may reveal abnormalities of contraction patterns. Normally, the
muscle or motor system is designed so that when one muscle group contracts,
the muscles on the other side of the joint automatically relax, so that the limb or
body part may move freely. This is referred to physiologically as reciprocal
inhibition. Simultaneous contraction of muscles on either side of a joint is called
co-contraction, and makes joint movement difficult or impossible. Sometimes, of
course, we co-contract on purpose, to stabilize a joint during certain types of
activities. In occupational cramp, however, co-contraction is an unwanted
occurrence that impedes performance by increasing resistance to intentional
movement. Special electrodiagnostic testing (long latency reflex) shows cocontractions and failure of reciprocal inhibition.
Music-making is probably the most complex of all human neuromuscular
activities. Musicians have to play with great rapidity and accuracy. Wilson notes
that musicians operate the nervous system at or close to the limits of its
functional capacity. When the extreme subtleties of motor control that we call
“expressiveness” are considered, the demands are even more remarkable. After
all, two players can play the same virtuoso passage at the same tempo and one
will move us to tears while the other seems mechanical. Ultimately, the
differences come down to subtleties of motor control! It seems to me that
spending years repeating highly complex motor skills for long hours (with

playing music representing the pinnacle) is a very recent activity from an
evolutionary standpoint. Perhaps people who develop occupational cramps are
“bumping up” against the limits of their nervous systems, just as athletes
confront limits of their musculoskeletal systems.
Focal dystonia is usually associated with intense and prolonged practice of
complex actions and is uncommon in amateurs or in people who have been
playing only a few years. It has been reported in typists working at high speeds
for long hours and years. (I certainly don't have to worry about developing it!) It
is often associated with a precipitating factor, such as a change in instrument or
technique, or obsessive practice in the attempt to increase the speed of a difficult
or awkward passage. Actual injury, either acute trauma or overuse, may precede
focal dystonia.
There have been reports of a secondary type of focal dystonia associated
with subtle entrapment or compression of various nerves in the hand or forearm
(Chamess). However, releasing these nerves surgically often fails to resolve the
dystonic symptoms. Wilson also cites the work of Christoph Wagner in
Germany regarding certain biomechanical factors that may predispose to
developing occupational cramp: for example, reduced passive abduction
(spreading apart) of the fingers and limited supination (rotation) of the
forearms.
As with writer's cramp, musician's cramp often starts out being taskspecific, occurring only while the person is playing the instrument. For string
players, this most often appears as a loss of control (either curling or
straightening) of the ring finger and pinkie of the left hand, although the bow
arm has also been reported to be affected (Lederman). I have also seen focal
dystonia develop in the left trapezius (the back muscle between the base of the
neck and the shoulder) of a cellist who had previously had a traumatic injury to
her left hand and, as a result, had to alter her technique. With time, the cramp
often progresses and generalizes to other, non-musical movements, eventually
interfering with daily activities.
Interestingly, in pianists, the cramp shows up most often in the ring finger
and pinkie of the right hand, which has a greater demand on its agility while it
“labors under the disadvantage of lighter and thinner strings” (Hochberg et al.).
This problem was experienced by both Gary Graffman and Leon Fleisher,
significantly affecting their performance careers except for the few pieces for left
hand alone. I believe that this predilection for the ring finger and pinkie to
experience dystonia may be explained on an anatomical and neurological basis.
The thumb, index, and middle fingers are designed for fine motor control and
manipulation. The ring finger and pinkie are the power-grip part of the hand.
Their metacarpals, being more mobile in flexion, are designed to close down
powerfully around an object (Tubiana). They are not designed for the prolonged,
rapid, highly complex and coordinated movements demanded in musical
performance. Apparently, they are sometimes just not up to the demanding task
of intense music-making, neurologically speaking, and go “on the fritz!” · Some
neurologists (Lederman and Hallet) do not report this specificity for ring finger

and pinkie flexion among their patients, citing a great variability of finger, wrist,
and forearm involvement.
Also interesting is that occupational cramp is seen in the embouchure
muscles of wind instrumentalists and the vocal cord muscles of singers (spastic
dysphonia), muscles that are called upon to make rapid, minute changes for long,
intense periods of time.
The development of focal dystonia can be psychologically devastating to the
performer who is accustomed to a high degree of control over his or her body. “If
the person, alarmed and confused, further intensifies his or her efforts, the
problem always gets worse” (Wilson). Often, there is reluctance to seek medical
care or advice, as Graffman has pointed out.
Rest, even for prolonged periods, has not proved particularly helpful.
However, the musician should play only as part of a retraining program, since
repetition of abnormal movement only tends to stabilize the abnormality
(Wilson). Biofeedback and strengthening exercises have not proved successful.
Attempts to weaken the involuntary muscle contraction by injecting
botulinum toxin (Botox) into the affected muscles have had only limited success,
primarily in preventing the hand from becoming incapacitated for daily use, not
in restoring lost musical facility. Most of this research has been done at the
National Institute of Health (NIH) in Bethesda, MD, by Hallett and associates.
The toxin is produced by Clostridium bacillus and is the same one that causes
food poisoning. The involved muscles are first identified by sophisticated
electrical testing and then the toxin is injected in tiny doses, given about two
weeks apart. The toxin acts by blocking nerve impulses to the muscle; its effects
last about three months or longer. The injection may need to be repeated. The
challenge is to use enough Botox to decrease the spasm, but not so much as to
cause muscle weakness, the most common side effect. Patients may develop
potentially serious allergic reactions to the toxin (Calne).
Perhaps the most encouraging approach to treatment so far has been
technical retraining by certain teachers. One of the chief difficulties is that a
medical diagnosis of dystonia was not made prior to the few reported cases of
success. Neuromuscular re-education via Alexander Technique or Feldenkrais
“Awareness Through Movement” may be especially valuable in this regard, but
the studies simply haven't been done yet and we are left, for the time being, with
anecdotes. Interestingly, Gowers (one of the great early neurologists, writing
about occupational writer's cramp in the 1880's) stressed the importance of
changing writing technique as treatment for the condition. According to Calne,
Gowers's patients who switched from right-handed to left-handed writing went
on to develop the cramp in the left hand. This has also been observed in a
violinist with left-hand dystonia who switched to fingering with the right hand
only to develop the dystonia in the right hand. Very interesting!
According to Wilson, the process of stabilization of skilled movement, both
normal and abnormal, remains poorly understood. And while it's frustrating that
we still lack a good definition of, let alone treatment for, focal dystonia, there are

people working hard to gain a better understanding of just how the nervous
system functions in music-making. It is my hope and anticipation that increased
understanding will lead to improved ability to treat and ultimately prevent this
singular disorder.
For more information on this important and complex subject, please refer to
the work of Nancy Byl, OT, PhD. Here is a hyperlink to some of her research
articles:
http://www.ncbi.nlm.nih.gov/pubmed
?term=nancy%20byl%20%20focal%20dystonia%20
Note: The author is indebted to Frank Wilson, M.D., neurologist, music medicine
specialist (UCSF/Kaiser), researcher, author, and avid amateur musician, for generously
sharing his time and views regarding focal dystonia.
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Chapter 13

Therapeutic Exercise for Musicians
Physical exercise plays a vital role in keeping performers fit and healthy. Making
music, while not athletics in the strict sense of the word, definitely has physical
aspects. The body is an integral part of one's instrument (and for vocalists, the
instrument itself). Muscles that are tight, weak, or poorly conditioned are hardly
ideal vehicles for inspired musical expression, and are often a source of physical
discomfort that can be distracting at least and disabling at worst.
Many musicians are interested in exercise; however, there is often confusion
as to what is the best or proper type to do. This chapter will attempt to guide the
performer towards a comprehensive, balanced program of exercise. Like a
balanced diet, an exercise program should have several components: strength,
flexibility, and endurance. Ideally, a musician should have a routine that does not
entail expensive equipment or memberships and that can be done in an
apartment or hotel room without disturbing the neighbors! Let's look at the
components in more detail.

Flexibility
Stretching muscles and tendons increases the blood flow and prepares them
for physical activity. The chief component of muscle and connective tissue is
collagen. Collagen is contractile, like elastic. If allowed to remain in a shortened
position for long periods, it becomes tight, restricting free movement. Like
elastic, it stretches most easily when warm, and therefore, stretching is best
done after a hot shower or some mild exercise to gently raise body temperature.
Stretches should be slow and sustained: at least thirty to sixty seconds, and
longer for tighter or larger muscles. Stretching should be done only to the point
of moderate discomfort, not to the point of pain, or there is a risk of tearing
instead of stretching. All the muscles of the body, not just the hands or fingers,
should be stretched. It's a good idea to do at least one good stretching session
early in the day and then to repeat it, perhaps more briefly, before and after
practice. Stretching may also be combined with slow deep-breathing exercises.
Yoga classes are readily available and affordable at many “Y's” or community
centers. Many excellent books on stretching can be found in the health section of
bookstores. The paperback You Are Your Instrument by Julie Lyonn Lieberman is a
good one and is also available for the Kindle Reader. Please also check out Janet
Horvath’s book, Playing Less Hurt, which is also available on Amazon.com. Janet’s
website is PlayingLessHurt.com.
We should also consider the concept of instrument-specific stretches. For
example, the flutist usually rotates the head to the left and tilts it to the right.

This can cause imbalances over the course of months or years. The flutist needs
to emphasize the opposite movements in a stretching program. Likewise, the
violist's left shoulder is always externally rotated and the bow arm somewhat
internally rotated, so working on opposite stretches will help avoid imbalances.
The harpist's spine is usually rotated to the left because the left hand must
reach forward to play the bass strings. Thus the harpist needs to work on spine
rotation to the right, and so on.

Strength
One needn't be a Stallone or Schwarzenegger to play the fiddle, but a
certain modicum of strength and muscle tone is desirable to help prevent fatigue
and injury. This is particularly true of the larger instruments and for persons of
small stature. Backs and muscles can be strained by carrying the instrument as
readily as by playing it! When possible, heavier instruments should be
transported in cases with wheels or on folding airlineluggage dollies. Swimming
is excellent for both strength and endurance, but is often expensive or difficult to
fit into a busy schedule. A good toning program can be accomplished easily and
inexpensively by the use of Thera-band, a broad elastic strip available in different
colors, each a different grade of resistance. It comes in six-yard rolls for about $8
from Amazon.com. You can quite easily make up your own exercises. You can cut
the roll into one- or two-yard pieces and either hold each end or roll the ends
around a short piece of broomstick or dowel.

Endurance
Physical stamina is probably more critical for some instruments than others,
but is certainly an important component of health for everyone. One may
alternate the various components of the exercise program, but most experts
recommend at least twenty minutes of strenuous exercise three or four times per
week. Persons who have health problems, are over forty or have not regularly
engaged in strenuous exercise should check with their physicians before starting
an exercise program. My favorite exercise program is non-impact aerobics,
which is largely based on dance and martial arts movements and can be done in a
small area without making much noise. T'ai chi is also excellent exercise, and
when done briskly over twenty or thirty minutes can afford a good workout that
is both stimulating and relaxing. Classes are usually easily found and
inexpensive.
I have produced a video, “Therapeutic Exercise for Musicians.” See my
website, http://www.musiciansurvivalmanual.com. I taught a course on this subject at
the New England Conservatory in 1990 and 1991.

This chapter originally appeared in Senza Sordino, 1990 June, and is reprinted by
permission.
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Chapter 14

Returning to Play After Injury
The treatment of injury really has two distinct, although overlapping, phases.
Reducing pain or symptoms by the various means discussed in previous chapters
represents only the first stage.
If the player has had to stop or significantly reduce playing during the
healing phase, a graduated, methodical plan for returning to full musical and
daily activities is essential to avoid emotionally and physically distressing
relapses.
In the field of occupational medicine, this concept is called work hardening
or work conditioning. The worker performs his or her specific tasks, but starts
out at a greatly reduced level of time and intensity. The process of gradually
building up to normal activity is usually guided or supervised by a physical or
occupational therapist. For both functional and psychological reasons, the
workplace is ideal for work hardening.
For the orchestral musician, however, there are often obstacles to this. A
player often needs a doctor's note to miss work because of an injury, but does not
usually need authorization to return to work. This frequently leads to premature
return and relapse, especially if the player has not undergone a work hardening
(shall we call this play hardening?) program.
When a player returns to work on a part-time basis, there is often
resistance from fellow orchestra members, who feel resentful or envious that the
injured player is afforded an easier schedule. This should be counteracted by
educating the other musicians about the necessity for a gradual return to work
after an injury.
Injured musicians usually miss playing so much, and often have so much
anxiety about being away from their instruments, that as soon as they start to
feel somewhat recovered, they attempt to leap prematurely back to their usual
routine, often with disastrous consequences. Fry quotes Poore (1887) on this:

“Treatment: The most important point in
treatment is rest. The excessive use of the
hand must be discontinued, and it is often
necessary to insist on this rather forcibly.
Piano playing, if not prohibited altogether,
must only be practiced to a degree short of
that which causes pain or annoyance. It is
often difficult to restrain the ardor of these
patients in the matter of playing. Directly

they feel in a small degree better, they fly to
the piano; and I have known the progress of
more than one case very seriously retarded
by the undoing, as it Were, of the good effect
of rest by an hour's injudicious and
prohibited ‘practising.’”
These words, written over one hundred years ago, show that things have
not changed much! Ideally, the treating physician or therapist will devote ample
time to counseling the patient in avoiding this common error and in exercising
patience, restraint, and good judgment while recovering. As the Chinese saying
goes, “The wise horse runs at the shadow of the whip,': and it is indeed a wise
patient who is able to learn by the mistakes of others and needn't feel the pain of
the “whip” in his very bones in order to learn his lesson! Patients should be
reassured that they are not going to lose their “chops” in a few weeks, and that
instead of feeling like they're serving time in the “penalty box,” they can put their
time to good use by working on music theory, harmony, sight-reading or solfege,
critically listening to recordings, or learning something about the business
aspects of music and career promotion.
Now to some specifics. In the first place, it is not always necessary to stop
playing entirely. Often, reducing the intensity and/or time of playing, choosing
an easier repertoire, or taking more frequent breaks may suffice. If the left hand
is injured, one can sometimes continue to do bow work or right-hand keyboard
work. If the right hand is injured, one can work on fingering. Nor is it necessary
to be completely asymptomatic before beginning the work-conditioning
program. A person who is not yet ready or able to deal with the physical
instrument can go through the motions of playing without the instrument—
what Menuhin refers to as “shadow playing.” In fact, I often recommend that the
recovering player be able to shadow-play comfortably for several minutes prior
to beginning on the instrument.
When the person is ready to return to the instrument, I will review a
detailed “return to playing” schedule with him or her. I feel it is inadequate and
inappropriate for a physician merely to advise the player who is ready to return
to playing to “go back little by little.” This is too vague and open to
misinterpretation. The value of a written' schedule is that it minimizes the risk
of overdoing. Players must be advised to adhere to the schedule even if they feel
that they can do more. The use of a clock or timer is helpful. The problem is that
one often does not feel when one is overdoing it at the time of activity. The pain
evolves several hours later. Anyone who has gone skiing or horseback riding for
the first time in a long time knows that after the joy of a whole day's activity, the
“charley horse” follows the next day!
I will usually recommend starting with five minutes once or twice a day, but
if the injury was severe or the person has had to take off for a long time, he or she
might begin cautiously with a single two- or three-minute period and see how
the injury feels later on or the next day. A brief physical warmup (see Chapter 13)

should precede and follow playing, and if there is still some pain or discomfort,
the sore part may be iced down for ten minutes or so after the playing session.
The accompanying illustration (Figure 33, on the following page) is a sample
schedule I have devised. It is not scientifically based and represents only one of
several possible ways to accomplish return to playing. The schedule can and
should be modified to suit the individual player. In addition to the warmup and
cooldown, one should begin with slow, easy pieces or etudes. I often recommend
using a metronome at a medium setting and gradually working up to faster
tempos by clicking up a notch or two every few days. One should also gradually
work down towards slower tempos, as the control required to play very slowly
can be demanding as well. As the work hardening progresses, the player
gradually resumes more technically difficult material.
The sample schedule is divided into play and rest periods. Each level
represents a unit of time, usually from three to seven days, although this can be
adjusted to meet individual needs. One should be comfortable at a given level
before progressing to the next level, like a mountain climber acclimatizing at a
given altitude before ascending to the next height. The play periods gradually
increase with each level, while the rest periods gradually decrease. However, the
play periods do not increase beyond about fifty minutes, and the rest periods do
not fall below five or ten minutes. Again, if the injury has been severe, one would
probably want to progress even more slowly than indicated in the given
schedule. If pain reappears after progressing to the next level, one should drop
back one or two levels until the symptoms subside. It may even be necessary to
stop for a day or two before resuming playing. If one encounters difficulty in
progressing, it may be necessary to do a mini-progression, changing only one
vertical column every three or four days. For example, rather than increasing all
the play and rest periods at a single time from level four to level five, the
musician would increase only the first play period to level five, leaving the
remainder of the play and rest periods at level four. After a few days, he or she
would decrease the first rest period to level five, again leaving the remainder at
level four. After a few more days, the second play period is increased, then the
second rest period decreased, etc. In this fashion, one may be able to make
steady, albeit slow, progress and avoid discouragement and depression. In the
sample program, level ten represents about four hours of playing time. A
performer who requires more than this would simply keep adding more play and
rest periods, as shown, until achieving the desired goal.

Figure 33
Levels*

Play

Rest

1
2
3
4
5
6
7
8
9
10
(Etc.)

5
10
15
20
30
35
40
50
50
50

60
50
40
30
20
15
10
10
10
10

Play

Rest

Play

Rest

Play

5
10
15
60
5
20
50
10
25
40
15
45
5
35
30
20
35
10
40
20
25
25
15
45
15
30
15
25
50
10
40
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35
50
10
50
10
45
*Three to seven days for each level

Rest

50
40
30
20

Markison astutely recommends recording one's practice periods and using
the rest periods to critique what was just practiced. This permits a physical rest
while remaining musically engaged with the practice session.
The concept can be modified for specific injuries and/or specific
instruments. For example, a harpist with left shoulder strain would resume
playing, avoiding passages with low notes. This is because the left arm has to
extend and reach forward to access the bass strings, thus placing strain on the
left (anterior) deltoid. The same injury in a cellist or bassist would elicit a
recommendation to commence primarily with thumb position, where the left
deltoid (shoulder muscle) is more relaxed than in the first position. The thumb
position would also be advisable for a cellist recovering from cubital tunnel
syndrome (ulnar nerve compression at the elbow) as there is less compression of
the nerve in this position. Piccolo players recovering from right cubital tunnel
syndrome should commence practicing on the flute as the right elbow is much
less flexed than with the piccolo, reducing stress on the ulnar nerve. String
players with De Quervain's tendonitis of the right wrist should avoid the last 4-6
inches of the bow as the wrist often assumes the provocative position of
flexion/ulnar deviation as the hand approaches the strings on the upbow.A
pianist recovering from the same problem might avoid using the thumb on the
black keys to avoid ulnar deviation. A cellist with right rotator cuff disease
should initially avoid bowing out to the tip of the box, especially on the D and
the A strings in order to avoid the abduction/internal rotation which aggravates
impingement of the cuff. A violinist or violist with the same problem, on the
other hand, would begin on the two treble strings, as reaching for the lower
strings with the bow necessitates elevation of the elbow, often above the
shoulder height, which can aggravate rotator cuff impingement. The list could go
on, but this is the general idea..
To avoid discouragement, the musician should be advised from the start
that setbacks are to be expected. Taking three steps forward and one back is not
unusual, given that one is trying to balance not increasing too quickly with not
going too slowly. Following a graduated program minimizes the risk of

overdoing: if the load is too much, it will be only a little too much and the
setback will be small and recovery swift. To sum it up with another aphorism:
Hasten slowly and you shall soon arrive!

Portions of this chapter are from an article by Richard Norris. M.D. that appeared in
Strings: The Magazine for Players and Makers of Bowed String Instruments. San
Anselmo, CA: String Letler Press, (c) 1991. Reprinted with permission.

Chapter 15

Stage Fright and the Use of Inderal
“Every infection of the mind that is
attended by hope or fear is
the cause of an agitation to
the heart.”
-Dr. William Harvey, 1628

Nearly every performer has experienced the discomfort of anxiety during
performance-the “psychic demons stalking them on the stage” (Wilson). The
causes of performance anxiety are varied and complex and beyond the scope of
this discussion. We will focus on the use and abuse of beta blockers, of which
the best known is 1nderal (propranolol).

What Are Beta Blockers?
Beta blockers are a class of drugs that block the effects of adrenalin on the
body. These effects include rapid heartbeat; sweaty palms; “butterflies” in the
stomach; trembling hands; dry mouth; and rapid, shallow breathing. Adrenalin is
released by the adrenal glands (so called because they are located on top of the
kidneys) in response to real or perceived danger to survival of the organism-the
“fight or flight” response. Unfortunately, in its extreme forms, this response
interferes with music-making. Inderal and the other beta blockers prevent or
minimize the body's response to adrenalin by being absorbed by the same
receptor sites throughout the body as adrenalin, effectively blocking adrenalin's
effect. The principal medical uses of beta blockers are in treating high blood
pressure, chest pains (angina), and certain types of irregular heartbeat
(arrhythmias).

Beta Blockers and Performance Anxiety
The idea of using beta blockers to control performance anxiety was first
reported in the British medical journal Lancet by James et al.in 1977 and in the
U.S.A. by Brantigan and Brantigan in 1979. Since then, the use of Inderal has
become widespread among both professionals and students, often without
medical prescription. In the 1986 ICSOM survey (Fishbein et al.), nearly twentyfive per cent of players surveyed used Inderal on an occasional basis for
performance anxiety, most without medical prescription.
While generally a safe, non-addictive medication, Inderal can have severe
side effects, such as precipitating asthma attacks and heart failure in susceptible

individuals. Lightheadedness, sleep disturbances, nausea, and diarrhea have also
been reported. Thus, the medication should never be taken without medical
supervision.
Although not formally approved by the FDA (Food and Drug
Administration) for use in performance anxiety, Inderal is commonly prescribed
for this purpose. It has marked advantages over alcohol or tranquilizers such as
Valium, which act on the brain and have been known to cause both clumsy
fingers and “lousy reviews”.
When taken on an occasional basis and in the small doses required to
prevent anxiety, the above-mentioned side effects are minimized. The usual dose
for performance anxiety is twenty to forty milligrams by mouth, one to two
hours before a performance. Since there is great variation in the way different
people metabolize the medication, the dose may vary and should be
individualized. A person should have one or more trials before using Inderal for a
performance so as to avoid uncertainty regarding the effect of the drug.

Use and Abuse
When is it appropriate to consider the use of a beta blocker?
The performing musician has chosen a career in which one's very personal
artistic expressions are subjected to public scrutiny and criticism. While the
risks inherent in playing before a live audience can be rewarding (even thrilling),
the demands by today's musical public for flawless, virtuoso performances and
the realities of ever-increasing numbers of talented young competitors can strain
the limits of even the coolest psyche.
On the one hand, it may be very helpful to use a beta blocker before a major
audition, recital, or exposed solo in order that the player have a positive
experience and gain control over performance phobia. On the other hand, there
are those who would say that learning to conquer performance anxiety is a
prerequisite to artistic and personal maturity, which is part of the artist's
necessary evolution, not to be “leapfrogged” with a pill (Gabbard).
Certainly, if a section player or soloist requires Inderal on a daily basis in
order to do a gig, there is cause for concern, and an indication that the individual
should be receiving psychological counseling. The combined Inderal/counseling
strategy can help the musician gain control, possibly leading to a deeper insight
into the sources of personal artistic and creative impulses (Wilson).
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Other Resources
For a list of Arts Medicine practitioners in your vicinity, please refer to the
website of the Performing Arts Medicine Association:
http://www.artsmed.org/

Richard Norris, M.D.
Dr. Richard N. Norris has played a leading
role in the new field of performing arts
medicine, a medical discipline that addresses
the diagnosis and rehabilitation of the
occupational injuries of artists. His extensive
background studying both music and dance
provided an in depth understanding of the
unique needs and requirements of artists who
are confronted with temporary disabilities.
After graduating from medical school in
Guadalajara, Mexico, Dr. Norris completed
his residency in Physical Medicine and
Rehabilitation at St. Vincent's Hospital in
New York City. He served a fellowship in
pediatric orthopedics at Children's Hospital
(Boston), and also a fellowship in
Interventional Spine Care.
He was a founding board member of the Performing Arts Medicine
Association (1986) where he served as Chair of the Education Committee for
many years. He is also the founding chair of the American Academy of Physical
Medicine and Rehabilitation’s Arts Medicine Special Interest Group.
In 1991 Dr. Norris joined the medical staff of the National Rehabilitation
Hospital in Washington, D.C., where he was founder and director of the
National Arts Medicine Center. Prior to that he operated the highly acclaimed
Boston Arts Medicine Center, the first facility of its kind to treat both musicians
and dancers (as well as visual artists) in the greater New England area, and was a
faculty member of the New England Conservatory of Music teaching Health
Education and Injury Prevention classes (1990-91).
Dr. Norris currently resides and practices in Northampton, Massachusetts,
at Northampton Spine Medicine (http://www.richardnorrismd.com/).

Figure 1
(Click on Figure Title to return to text)

The three main sites of neurovascular compression: (A) between the
scalene neck muscles; (B) between the clavicle (collarbone) and the
first rib; and (C) underneath the origin of the pectoralis minor muscle. As
illustrated, the compression is increased with elevation of the arm, a
frequent occurrence in the left arms of some string players playing in
certain positions.
Reprinted by permission of CIBA Clinical Symposia 1973: 23(2)

Figures 2, 3 and 4.
Click to return to TOS “Treatment”

The top photo shows head tilt for stretching scalenes.
The middle photo illustrates a “leaning” exercise for stretching the
pectorals.
The bottom photo shows a “pushing” position for strengthening the
interscapular muscles (rhomboids).

Figure 5

In sitting with the hips flexed at 90 degrees, the femur can rotate only 60
degrees in the hip socket, so the pelvis must tilt backwards the other 30
degrees, causing reversal of the normal lumbar curve.

Figure 6

Since the center of gravity is now behind the sitting bones, considerable
muscular force is needed to sit upright left photo). Relaxing (giving in to
the force) results in a slumped “C” curve of the spine (right photo).

Figure 7

The forward-sloping places the center of gravity directly over the sitting
bones (upper grouping above, a. and b.). This is similar to the standing
position (c). The kneeling chair (d) loads weight on the knees in an
acutely flexed position.

Figure 8

Sitting with the hips and knees at 90 degrees (right) tends to cause
reversal of the lumbar curve, thus flattening the diaphragm and
collapsing the chest, limiting full breathing.

Figure 9

Right shoulder seen from the front.

Figure 10

Right shoulder seen from the front. When the arm is abducted past 90
degrees, the greater tuberosity of the humerus compresses the rotator
cuff against the acromion, causing pain and decreased motion in the
shoulder.

Figure 11a and Figure 11b– The Ulnar Nerve

Figure 12

Hinged elbow splint allows full extension but blocks full flexion.

Figure 13

Carpal tunnel syndrome (medium nerve compression)
Reprinted from The Hand: Examination and Diagnosis
2nd. ed., 1983. By permission of the American Society for Surgery of the Hand.

Figure 14 and 14a

Tinel’s sign
Reprinted from The Hand: Examination and Diagnosis
2nd ed., 1983. By permission of the American Society for Surgery of the Hand

Figure 15

Carpal tunnel splint; note the stiff bar that immobilizes the wrist.
Photo courtesy of AiMed; reprinted by permission.

Figure 16 and 16a

Anatomy of the first dorsal extensor compartment

Figure 17

Note the superficial branch of the radial nerve overlying the first dorsal
extensor compartment.
Reprinted with permission from Resident & Staff Physician©, June 1982 by Romaine Pierson Publishers,
Inc.

Figure 18

The Finklestein test
Reprinted from The Hand: Examination and Diagnosis
2nd ed., 1983. By permission of the American Society for Surgery of the Hand

Figure 19

Thumb spica splint

Photo courtesy of AliMed; reprinted by permission.

Figure 20

Hottettere

Figure 21

Narrowing of the opening (foramina) between the vertebrae
Reprinted from Neck Pain, 2nd. ed., Philadelphia: F.A. DavisCcompany, 1961
by permission of Dr. Rene Cailliet and F.A. Davis Company

Figures 22, 23 and 24

Top: With the flute held horizontally, there is increased tension in both
the shoulders and left forearm extensors and increased pressure in the
left carpal tunnel.
Middle: Shoulders and wrist are now relaxed, but neck muscles are
tense and nerve foramina in the cervical spine are narrowed on the
right side.
Bottom: Wrist and shoulders still relaxed. Head tilted only 10 degrees,
with minimal tension in neck.

Figures 25, 26 and 27

Top (25): The weight of the mechanism rods (arrow) falls outside the
base of support (line B), which causes the flute to tend to roll inward
with open positions. Inward rolling can be resisted by gripping with the
right thumb and pinkie and/or pressing harder against the jaw with the
left hand.
Middle(26): The area of thumb contact with the flute (line B) is quite
bony and, consequently, not very pressure-tolerant.
Bottom (27): With the right hand StediRest, pressure from the flute is
distributed over a wider area, and the mechanism’s weight falls within
the base of support (line B).
Figures 25, 26 and 27 by Kenn Ishii, Copyright 1993

Figure 28

Figure 29

The right-hand StediRest

The left-hand StediRest
Figure 30

With the use of these rests, the flute
can be easily supported,
even without pressing down on the keys
or pressing the flute against the jaw.

Figure 31

A schematic representation of the tendinous interconnections between
the ring finger and pinkie.
After Kalus, Medical Problems of Performing Artists, 1987 June 2(2):58

Figure 32
A simple clinical test for tendinous interconnections

(Top) When the index, middle and ring fingers are restrained in full
extension, the ability to flex the pinkie at the first finger knuckle (PIP
joint) demonstrates an independent flexor tendon.

(Middle) The inability to flex the pinkie at the PIP joint with the others
restrained indicates tendinous interconnections between the ring finger
and pinkie. The examiner feels the ring finger trying to flex along with
the pinkie.

(Bottom) Releasing the ring finger now allows both to flex freely at the
PIP joint. If there is still resistance, and if easy PIP flexion of the ring
finger and pinkie can be attained only with release of the middle finger,
this indicates tendinous interconnections among all three.
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