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Introduction

Every clarinetist strives to achieve a fluid, effortless technique. One critical element in
working toward this goal is the establishment of a good hand position. Clarinet pedagogical
literature describes hand position in a variety of ways, but conspicuously absent in all of these
discussions is any attempt to relate playing position to the actual anatomical structure of the
hand.?? Students are often advised that the hands should be positioned as if “holding a
tennis ball” while playing the instrument.* As it turns out, this results in an ideal functional
position, gently curving the fingers and preserving the three natural arches of the hand. Thus,
the most efficient hand posture for playing the clarinet is based upon sound anatomical and
biomechanical principles that should also minimize the stresses placed upon the intrinsic
structures of the hand. A novel approach to assist the clarinetist in developing this optimal
hand position is described herein.

Discussion

A fluent technique is a key element of excellent clarinet playing. Impeccable timing and precise
coordination of the fingers are essential to developing such a technique—along with countless hours of
practice. The amount of time invested in practice and study by a twenty-two year old violinist
performing a concert debut has been estimated to exceed 15,000 hours.> It would seem reasonable to
assume that a clarinetist must have an equivalent time investment in achieving a similarly high level of
performance. Untold further hours of practice are required to maintain proficiency throughout one’s
career. During these long hours, the hands are called upon to perform numerous repetitions of scales,
exercises, and difficult passages. The wisdom of maintaining an efficient and relaxed hand position
seems obvious.

Pedagogues have described the ideal hand position for playing the clarinet in a variety of ways.®’ ®
All of these instructors are in agreement that the fingers should be curved or arched to position them
optimally over the keys and tone holes of the instrument. They acknowledge that the hands should be free
of tension, and further agree that the fingers should move from the knuckles. Sometimes this position is
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described, “as if holding a tennis ball” in the hand.® Anatomically, this is very sound advice.
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The hand is an incredibly complex mechanism consisting of twenty nine bones which are acted
upon by twenty-four muscle groups to allow a myriad of possible movements.'® Even though volumes
have been written on the subject, most musicians possess very little knowledge of the anatomy of the
hand and how it functions. This is unfortunate. It has been demonstrated that music students who
received a weekly two hour course on anatomy, physiology, and instrument-specific exercises exhibited a
significant reduction in musculoskeletal symptoms'’ Some music schools are now offering such courses,
and centers for the study of performance biology are starting to emerge. As more clarinetists become
aware of the anatomy of the hand, it is hoped that ambiguous terms, such as “bent wrist” will no longer
appear in pedagogical literature.™

So, how is one who is not fortunate enough to have access to a course in performance biology to
garner an understanding of a system as complex as the human hand? One method is to resort to a
childhood pastime and use a coloring book! A number of human anatomy coloring books are currently
available. The Appendix contains plates from Netter’s Anatomy Coloring Book by John T. Hanson.”* A
similar coloring book by Poritsky is dedicated entirely to the upper extremity.** These books are accurate
and contain ample detail. The anatomical terminology is still there, but it is much more difficult to be
intimidated by it while wielding a crayon in one’s hand. It may be helpful to refer to the plates in the
Appendix while reviewing the descriptions that follow.

The body’s most complex joint, the wrist, is formed by eight carpal bones which are arranged in
two rows. They are arranged in the form of an arch and are tightly bound together. The carpal arch, as
this is known, forms the skeletal portion of the carpal tunnel. Although numerous structures pass through
the carpal tunnel, the best known of these is the median nerve. Compression of the median nerve in this
location is the cause of carpal tunnel syndrome. The carpal arch, its contents, attachment to the
metacarpals, and the tough fibrous covering comprise the framework of the proximal transverse arch.”
The proximal transverse arch is one of the three arches of the hand that will be preserved by developing a
good hand position for playing the clarinet. In Figure 1, the location of the proximal transverse arch is
shown by the blue line. This is the only arch of the hand that is structurally fixed.
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Figure 1. The three arches of the hand provide a balance between stability and flexibility.

The digital movement involved in playing the clarinet is described as coming from the knuckles.
These joints are more properly referred to as the metacarpophalangeal (MP) joints. They are formed by
the articulations of the heads of the metacarpal bones with the proximal phalanges of the digits. The MP
joints are far from simple hinges. They allow the fingers to be spread apart (abduction), drawn together
(adduction), or to be moved in an arc (circumduction). The MP joints are flexed by the lumbrical and
dorsal interossei muscles, all of which are intrinsic muscles located entirely within the hand. The MP joints
are also acted upon by the extrinsic muscles of the hand which are located in the forearm. Due to the
distance from the forearm muscles to the phlanges, these extrinsic muscles have long tendons that must
glide smoothly through a series of tunnels and pulleys in order to move the fingers. These gliding motions
are greatly facilitated by a maintaining a natural relaxed hand posture.

The distal transverse arch of the hand is represented by the purple line in Figure 1. This is formed
by the arrangement of the MP joints. The longitudinal arch is shown in red in Figure 1. Unlike the
proximal transverse arch, these two arches are flexible allowing for a myriad of possible hand motions.
Both of these arches are maintained by the intrinsic muscles of the hand. For playing the clarinet, it is
important that the arches of the hand remain stable but not rigid, and mobile, but not lax. Arches are
structures that have been used in engineering and architecture for centuries due to their strength and
ability to minimize tensile stresses. The three arches of the hand are essential to providing a stable
platform from which the MP joints can move with fluidity and precision while raising and lowering the
fingers onto the keys of the clarinet. These are the arches which result naturally when a tennis ball is held
in the hand. In other words, the tennis ball places the hand in a natural, relaxed position with the
biomechanical stability necessary to play the clarinet.
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Unfortunately, a tennis ball cannot be held in the hand while the clarinet is being played. The size
of the ball is too large to be retained in most average-sized hands while a working musician-instrument
interface is maintained. Moreover, even if the size of the tennis ball did not interfere with the mechanics
of opening and closing the keys of the instrument, the attempt to hold a spherical object in the palm of
the hand while playing the clarinet would quickly degenerate into a juggling act. The slightly smaller size
of a racquetball, 5.7 cm (2.25 inches) in diameter, as opposed to that of a tennis ball, 6.7 cm (2.7 inches)
allows the racquetball to fit in the palm where it maintains the arches of the hand in their correct posture
(Figure 2). By attaching a strap to the racquetball, it can be kept in the hand of the musician while the
clarinet is actually being played (Figure 3).

Figure 2. Note the size difference between the tennis ball (6.7 cm
diameter) on the left and the racquetball (5.7 cm) on the right.

Figure 3. Note that the use of the racquetball tool
results in a stable but flexible hand position that favors
movement from the MP joint while playing the clarinet.
The size of the balls makes it possible to play the
instrument without significant interference with the
operation of the keywork. The straps keep the balls
from falling out of the hands, and, because they are
made of Velcro, it is very quick and easy to adjust,

remove, or replace the balls as necessary.
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Figure 4. Making the racquetball hand position device



Page |5

Making the racquetball hand positioning device is straightforward. All that is required is a
racquetball and self-adhesive hook and loop (Velcro) material (Figure 4). A patch of the hook material is
placed on the ball. The strap is cut from a suitable length of the loop material. The strap is placed
around the hand as shown in Figure 5 to keep the racquetball in the palm of the hand. Note how the
hand drapes into a natural, relaxed posture around the ball. The size of the racquetball causes little if
any interference with the key mechanism while the hook and loop strap facilitates its application and
removal. Most importantly, no physical modification of the clarinet is necessary. For players with even
smaller hands, a handball may be substituted for the racquetball. The end result is a simple, inexpensive
device to support the posture of the hand while strengthening and muscle memory occur. Further study
will be necessary to determine whether the use of this tool may play a role in the prevention of playing

related injuries of the hand.

Figure 5. The hand drapes around the
racquetball in a natural, relaxed posture.

Conclusion

The hand is an immensely complex structure. When applied to the clarinet, it is capable of fluid
movement to create music. But in this process, it is exposed to countless hours of repetitive practice. A
natural, relaxed hand posture based upon the three anatomical arches places the hand in an ideal
position to facilitate finger movement from the MP joint while allowing for proper alignment of the
gliding movement of the numerous tendons which must glide smoothly to move the fingers. This
posture can be achieved by using a simple device fashioned from a racquetball that may be strapped
into the hand of the clarinetist. A basic understanding of human anatomy as it applies to playing the
instrument should be a component of every clarinetist’s training. Hopefully the emerging study of
performance biology will flourish and allow widespread access to this heretofore comparatively
neglected aspect of music education and performance.
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study of the hand.
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This chapter outlines risk-factors predisposing musicians to musculoskeletal injuries, discusses
the necessity of evaluating the musician while playing the instrument, and touches upon some
instrument-specific problems. In addressing treatment, emphasis is placed upon reducing
unnecessary tension while playing the instrument and educating musicians on healthy practice
habits. Prevention is best accomplished through instrument and postural education, stress
release and improved general fitness. A questionnaire of use in obtaining a detailed history is
included.

Waln, George. "How to Improve Clarinet Hand Position." The Instrumentalist” (Jun. 1972): 42-45.
Waln feels that hand position is a neglected fundamental of clarinet playing and that guidance
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natural and relaxed as possible . The angles of the thumbs on the clarinet are addressed. No
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19, no. 2,(May, 2003): 287-301.
Although the focus of this article is rehabilitation of the injured musician, it contains a wealth of
information to help the healthy musician remain that way. Suggestions for strengthening
hypermobile joints are given. It is advised that joint protection and energy conservation be
parts of the musician’s activities of daily living as well playing his/her instrument. Muscle
imbalance, especially in the hands and forearms is discussed. Desirable hand posture is nicely
described. Hand therapy for a number of specific conditions is discussed.
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This book was designed to be used as a collegiate-level text for courses in human biology for
performers. The author teaches such a course at the Royal Welsh College of Music and Drama.
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Appendix

Plates from Netter’s Anatomy Coloring Book
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Plate 2-13

Hansen: Netter's Anatomy Coloring Book, 1st Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.



Wrist and Hand

The wrist and hand are composed of the following 29 bones:

* 8 carpal (wrist) bones, arranged in proximal and distal rows of
4 bones each

* 5 metacarpals, which span the palm of the hand

* 14 phalanges, 2 for the thumb (1st digit) and 3 each for the
remaining 4 digits

* 2 sesamoid bones, situated at the distal end of the thumb
metacarpal

These bones and their features are summarized in the table
below.

CHARACTERISTICS |
Proximal Row of Carpals

Scaphoid (boat shaped)

Lies beneath anatomical snuffbox

Lunate (moon or crescent shaped) Is most commonly fractured

carpal

Triquetrum (triangular) All three bones (scaphoid, lunate,

triquetrum) articulate with distal
radius

Pisiform (pea shaped)
Distal Row of Carpals

Trapezium (four sided) Distal row articulates with

proximal row of carpals and
with metacarpals

Trapezoid

Capitate (round bone)
Hamate (hooked bone)
Metacarpals
Numbered 1-5

(thumb to little finger)

Possess a base, shaft, and head
Are triangular in cross section

Fifth metacarpal most commonly
fractured

Are associated with head of first
metacarpal

Two sesamoid bones

Phalanges

Three for each digit except thumb Possess a base, shaft, and head

Termed proximal, middle, and
distal

Distal phalanx of middle finger
commonly fractured

The carpal bones are not aligned in a flat plane but form an arch,
the carpal arch, with its concave aspect facing anteriorly. Ten-
dons from forearm muscles, vessels, and nerves pass through
or across this arch to gain access to the hand. A tight band of
connective tissue, the flexor retinaculum, spans the carpal arch
forming a “carpal tunnel” for the structures passing through this
archway.

m the following bones of the wrist and hand, using
different colors for each carpal bone, a uniform color for the
metacarpals, another uniform color for all the phalanges of the
digits, and a new color for the sesamoid bones:

|:| 1. Scaphoid: some clinicians refer to this bone as the
navicular (“little ship”)

2. Trapezium
3. Trapezoid
4. Lunate

5. Triquetrum
6. Pisiform
7.Hamate

8. Capitate

OOOoO0odod

9. Metacarpals
[[] 10.Phalanges of each digit

[ 11.sesamoid bones (two at the distal end of the thumb
metacarpal)

Plate 2-13 .. netters attes of Human Anatomy, 4th Edition, Pistes 452 and 456.
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Plate 2-14

-"— Ulna Ulna

Interosseous < Dorsal
membrane 3 radioulnar
! ligament Scaphoid

Palmar
J radioulnar (1nar
ligament  collateral Radial

ligament

Radial Lunate i

collateral {gament

ligament Hook of

hamate Trapezium
. Palmar
Capitate ~/ {1 I | | -\mmmqnl
\ liga /
Dorsal carpometacarpal ligaments

Trapezoid

A. Flexor retinaculum removed: palmar view B. Posterior (dorsal) view C. Coronal section: dorsal view

Metacarpal bone
Deep transverse
metacarpal ligaments

Palm .
T— Proximal Middle  Distal

Phal;nges

F. In flexion: medial view

loint capsule
D. Anterior (palmar view)

Flexion

G. Thumb movements

Hansen: Netter's Anatomy Coloring Book, 1st Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved. Plate 2-
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The classification and ligaments of the wrist and finger joints are
summarized in the following table. The wrist joint is a radiocarpal
(iaxial synovial ellipsoid) joint between the distal radius of the
forearm and the scaphoid, lunate and triquetrum carpals, and
the articular disc at the distal ulna. On the facing page, note the
finger movements associated with these joints.

Wrist and Finger Joints and Movements

ﬂ‘! l'!:’ the following major ligaments, using a different

color for each ligament:
[] 1. Pamar radiocarpal ligaments
[] 2. Dorsal radiocarpal ligament
[] 3. Articular disc of the wrist joint
D 4. Capsule of a metacarpophalangeal joint
D 5. Capsule of a proximal interphalangeal joint
[] 6. Capsule of a distal interphalangeal joint
[:| 7.Collateral ligament of a metacarpophalangeal joint
[] 8. Palmar ligament (plate)

Capsule and disc

and triquetrum
Palmar (volar) radiocarpal ligaments  Radius to scaphoid, lunate, and triquetrum
Dorsal radiocarpal Radius to scaphoid, lunate, and triquetrum

Radial collateral Radius to scaphoid and triquetrum

Radiocarpal (Biaxial Synovial Ellipsoid) Joint

Surrounds joint; radius to scaphoid, lunate,

Provides little support; allows flexion, extension, abduction,
adduction, circumduction

Are strong and stabilizing
Is weaker ligament

Stabilizes proximal row of carpals

Distal Radiocarpal (Uniaxial Synovial Pivot) Joint

Capsule

Palmar and dorsal radioulnar

Surrounds joint; ulnar head to ulnar notch of radius

Extends transversely between the two bones

Is thin superiorly; allows pronation, supination ‘

Articular disc binds bones together

Intercarpal (Synovial Plane) Joints

Proximal row of carpals Adjacent carpals

Distal row of carpals Adjacent carpals

Permits gliding and sliding movements

Are united by anterior, posterior, and interosseous ligaments

Midcarpal (Synovial Plane) Joints

Palmar (volar) intercarpal Proximal and distal rows of carpals

Carpal collaterals
and hamate

Scaphoid, lunate, and triquetrum to capitate

Is location for one third of wrist extension and two thirds of
flexion; permits gliding and sliding movements

Stabilize distal row (ellipsoid synovial joint)

Carpometacarpal (CMC) (Plane Synovial) Joints (Except Thumb)

Capsule
Palmar and dorsal CMC

Carpals to metacarpals of digits 2-5
Carpals to metacarpals of digits 2-5

Interosseous CMC Carpals to metacarpals of digits 2-5

Surrounds joints; allows some gliding movement

Dorsal ligament strongest

Thumb (Biaxial Saddle) Joint

Same ligaments as CMC Trapezium to first metacarpal

Allows flexion, extension, abduction, adduction, circumduction

Is common site for arthritis

Metacarpophalangeal (Biaxial Condyloid Synovial) Joint

Capsule Metacarpal to proximal phalanx

Radial and ulnar collaterals Metacarpal to proximal phalanx

Surrounds joint; allows flexion, extension, abduction, adduction,
circumduction

Are tight in flexion and loose in extension

If broken digit, cast in flexion or ligament will shorten during
healing

Interphalangeal (Uniaxial Synovial Hinge) Joints

Palmar (volar) plate Metacarpal to proximal phalanx
Capsule Adjacent phalanges

Two collaterals Adjacent phalanges

Palmar (volar) plate

Adjacent phalanges

Surrounds joints; allows flexion and extension
Avre oriented obliquely

Prevents hyperextension

Plate 2" 1 4 See Netter's Atlas of Human Anatomy, 4th Edition, Plates 455 and 458;

Skeletal System

Netter’s Clinical Anatomy, page 167.
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B. Right forearm: anterior (palmar) views
Hansen: Netter's Anatomy Coloring Book, 1st Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved. Plate 3-21
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Anterior Forearm Muscles
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The forearm is divided into two muscle compartments by a con-
nective tissue intermuscular septum. The anterior compartment
contains muscles that primarily flex the wrist and fingers. In the
anterior compartment, a superficial layer of muscles arises from
the medial epicondyle of the humerus, whereas a deep layer of
muscles arises from the bones (radius and ulna) of the forearm
or the interosseous membrane connecting these bones. If you
squeeze your hand very tightly to make a fist and flex your wrist,
you will note the contraction of these muscles in your own ante-
rior forearm. These muscles are summarized in the table below.

H !l !-' each of the following muscles, using a different

color for each muscle:
[] 1. Pronator teres
[[] 2. Flexor carpi radialis (also abducts the wrist)

[[1 3. Paimaris longus: absent in about 10% of humans, thig
muscle is of little importance in us but is the muscle
in cats that allows them to retract their claws

D 4. Flexor carpi ulnaris (also adducts the wrist)
[ 5. Flexor digitorum superficialis

|
D 6. Flexor digitorum profundus: “profundus” means deep
as in a profound comment

D 7. Flexor pollicis longus: “pollicis” refers to the thumb

Pronator teres
Flexor carpi radialis
Palmaris longus

“Flexor carpi ulnaris

Flexor digitorum
superficialis

Flexor digitorum
profundus

Flexus pollicis
longus

Pronator
quadratus

- Medial epicondyle of humerus
and coronoid process of ulna

Medial epicondyle of humerus
Medial epicondyle of humerus

Humeral head: medial epicondyle
of humerus

Ulnar head: olecranon and
posterior border of ulna

Humeroulnar head: medial
epicondyle of humerus, ulnar
collateral ligament, and coronoid
process of ulna

Radial head: superior half of
anterior radius

Proximal three fourths of medial
and anterior surfaces of ulna and
interosseous membrane

Anterior surface of radius and
adjacent interosseous membrane

Distal fourth of anterior surface
of ulna

surface of radius

Middle of lateral surface
of radius

Base of 2nd metacarpal bone

Distal half of flexor retinaculum
and palmar aponeurosis

Pisiform bone, hook of
hamate bone, and 5th
metacarpal bone

Bodies of middle phalanges
of medial four digits on the
palmar aspect

Bases of distal phalanges of
medial four digits on the
palmar aspect

Base of distal phalanx of
thumb on the palmar aspect

Distal fourth of anterior

Median nerve (C6, C7)

Median nerve (C8, C7)
Median nerve (C7, C8)

Ulnar nerve (C7-C8 and T1)

Median nerve (C8-T1)

Medial part: ulnar nerve
(C8-T1)

Lateral part: median nerve
(C8-T1)

Median nerve (anterior
interosseous) (C7-C8)

Median nerve (anterior

interosseous) (C7-C8)

Pronates forearm and flexes
elbow

Flexes hand at wrist and
abducts it

Flexes hand at wrist and tight-
ens palmar aponeurosis

Flexes hand at wrist and
adducts it

Flexes middle phalanges of

medial four digits; also weaky
flexes proximal phalang;s".
forearm, and wrist /

Flexes distal phalanges of
medial four digits; assists with
flexion of wrist

Flexes phalanges of 1st digit ‘
(thumb) .

Pronates forearm

Plate 3-21

See Netter's Atlas of Human Anatomy, 4th Edition, Plates 443 and 446.
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edial
(h:)ictl)‘:xlyle n
Olecranon

Olecranon
of ulna

Extensor digitorum
and extensor digiti
minimi (cut away)

Anconeus C

muscle leommon extensor Inter s
ndon membrane
B n Radius

Flexor campi

ulnaris muscle Hook
n Ulna

1]

8]
9]
19]
]
Extensor digitorum

n and extensor digiti
minimi tendons (cut)

Extensor radialis
longus tendon

Extensor radialis
brevis tendon

Extensor
retinaculum o
Extensor pollicis

Extensor digiti brevis tendon
minimi muscle A\

TN \

\ N Extensor pollicis

Extensor digitorum pe

|
- s l //\f x \\ longus tendon
\ A \
Extensor indicis - \ \
tendon

. P i i
fsReseior yiwe B. Right forearm: posterior (dorsal) view
Hansen: Netter's Anatomy Coloring Book, 1st Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Posterior Forearm Muscles

Page |24

The forearm is divided into two muscle compartments by a con-
nective tissue intermuscular septum. The posterior compartment
contains muscles that primarily extend the wrist and fingers. In
the posterior compartment, a superficial layer of muscles arises
largely from the lateral epicondyle of the humerus, whereas a
deep layer of muscles arises from the bones of the forearm

(radius and ulna) or the interosseous membrane connecting
these bones. If you hyperextend your fingers and wrist ang pro-

MUSCLE
Brachioradialis
Extensor carpi radialis

longus

Extensor carpi radialis
brevis

Extensor digitorum
Extensor digiti minimi
Extensor carpi ulnaris
Supinator

Abductor pollicis
longus

Extensor poliicis brevis
Extensor pollicis

longus

Extensor indicis

PROXIMAL ATTACHMENT
(ORIGIN}

Proximal two thirds of lateral
Supracondylar ridge of humerus
Lateral Supracondylar ridge of
humerus

Lateral epicondyle of humerus

Lateral epicondyle of humerus
Lateral epicondyle of humerus

Lateral epicondyle of humerus
and posterior border of ulna

Laterat epicondyle of humerus;
radial collateral, and anular liga~
ments; supinator fossa; and crest
of ulna

Posterior surfaces of ulna, radius,
and interosseous membrane

Posterior surfaces of radius and
interosseous membrane

Pasterior surface of middle
third of ulna and interosseous
membrane

Posterior surface of ulng and
interosseous membrane

DISTAL ATTACHMENT
{INSERTION)

Lateral surface of distal end
of radius

Base of second metacarpal
bone

Base of 3rd metacarpal bone

Extensor expansions of
medial four digits

Extensor expansion of
Sth digit

Base of 5th metacarpal bone

Lateral, posterior, and anterior
surfaces of proximal third of
radius

Base of 1st metacarpal bone
on the lateral aspect

Base of proximal phalanx of
thumb on the dorsal aspect

Base of distal phalanx of
thumb on the dorsal aspect

Extensor expansion of
second digit

INNERVATION
Radial nerve (Cs-Ce)

Radial nerve (Cé-C7)

Radial nerve {deep branch)
(C7-C8)

Radial nerve (posterior
interosseous) (C7-Cs)

Radial nerve (posterior
interosseous) (C7-C8)

Radial nerve (posterior
intemsseous) (C7-C8)

Radial nerve (deep branch)
(C6-C7)

Radial nerve (posterior
interosseous) (C7-C8)

Radial nerve (posterior
interossecus) (C7-cg)

Radial nerve (posterior
interosseous) (C7-Cg)

Radial nerve (posterior
interosseous) (C7-Cc8)

MAIN ACTIONS

Flexes forearm at etﬁow,
especially in midprohation
Extends and abducts hand
at wrist

Extends and abducts hand
at wrist

Extends medial four digits at
Mmetacarpop halangeal joints;
extends hand at wrist joint

Extends 5th digit at metacar-
pophalangeal and interphalan- -
geal joints

Extends and adducts hand

at wrist

Supinates forearm

Abducts thumb and extends it
at carpometacarpal joint

Extends proximal phalanx of
thumb at carpometacarpal
joint

Extends distal phalanx of
thumb at metacarpophalan-
geal and interphalangeal Joints

Extends second digit and
helps extend hand at wrist

H‘!l ! ‘each of the followi

color for each muscie:

D 1. Extensor carpi ulnaris (also adducts
[J 2.Extensor digiti minimi (“minimi”

finger)

3. Brachioradialis: lumped
muscles because of its innervation, it actually flexes

the forearm at the elbow

4. Extensor carpi radialis lon
wrist; important in power grip)

5. Extensor carpi radialis brevis
important in power grip)

Ng muscles, using a different

the wrist)
refers to the little

with the posterior forearm Clinical Note:

“Tennis elbow” is a condition that clini
gus (also abducts the

(also abducts the wrist;

[ 8.Extensor pollicis brevis

[ 9.Extensor pollicis longus

[ 10.Extensor indicis (“indicis”

refers to the index finger)

cians call lateral epicondylitis, which

itself is a somewhat misleading diagnosis because the problem really involves

itself.

rior to the later:

a tendinosis of the extensor carpi radialis brevis {probably the most important
wrist extensor), which arises just proximal to this epicondyle. Moreover, mast
sufferers are not tennis players! The elbow
occurs just distal and poste
during wrist extensio
to the muscle, its inn,

pain experienced in tennis elbow
al epicondyle and is exacerbated
N, especially against resistance. The pain may be due

ervating nerve, and/or something within the elbow joint

6. Extensor digitorum

7. Abductor poliicis longus (“poilicis” refers to the |
thumb)
Plate 3-22 See Netter's Attas of Human Anatomy; 4th Edition, Piates 441 and 444, Muscular System :




Insertion of extensor tendon Central band
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Hansen: Netter's Anatomy Coloring Book, 1st Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Intrinsic Hand Muscles

The intrinsic hand muscles move the fingers, complementing the
long flexor and extensor forearm muscles that also move

the fingers. Two groups of muscle lie most superficial:

* Thenar eminence: a cone of three thenar

of the thumb

* Hypothenar eminence: a cone of three hypothenar muscles

at the base of the little finger

Deeper intrinsic muscles include the:

¢ Adductor pollicis: deep in the palm, it adducts the thumb
® Lumbricals: four small muscles attached to the flexor

digitorum profundus tendons

® Interossei: three palmar and four dorsal interosseous muscles
between the metacarpals; palmar interossei adduct the digits
(PAD) and dorsal interossei abduct the digits (DAB)

muscles at the base

ﬂ’!l ! 'each of the following muscles, using a different

color for each muscle:
[] 1.0pponens poliicis (thenar muscle)
D 2. Abductor pollicis brevis (thenar muscle)
D 3. Flexor pollicis brevis (thenar muscle)

[ 4. Adductor policis

[J 5. Abductor digiti minimi (hypothenar muscle)
E] 6. Flexor digiti minimi (hypothenar muscle)

[] 7. opponens digiti minimi (hypothenar muscle)
[] 8.Dorsal interossei
[ 9.Paimar interossei

These intrinsic muscles are summarized in the table below.

Abductor pollicis brevis

Flexor pollicis brevis

Opponens pollicis

Adductor pollicis

Abductor digiti minimi

Flexor digiti minimi

brevis

Opponens digiti minimi

Lumbricals 1 and 2

Lumbricals 3 and 4

Dorsal interossei

Palmar interossei

Flexor retinaculum and tubercles
of scaphoid and trapezium

_Flexor retinaculum and tubercle
of trapezium

Flexor retinaculum and tubercle
of trapezium

Oblique head: bases of 2nd and
3rd metacarpals and Capitate
Transverse head: anterior surface
of body of 3rd metacarpal bone

Pisiform and tendon of
fiexor carpi ulnaris

Hook of hamate and flexor
retinaculum

Hook of hamate and flexor
retinaculum

Lateral two tendons of flexor
digitorum profundus

Medial three tendons of flexor
digitorum profundus

Adjacent sides of two metacarpal
bones

Palmar surfaces of 2nd, 4th,
and 5th metacarpal bones

proximal phalanx of thumb

Lateral side of base of
proximal phalanx of thumb

Lateral side of first
metacarpal bone

Medial side of base
of proximal phalanx
of thumb

Medial side of base of
proximal phalanx of 5th
digit

Medial side of base of
proximal phalanx of 5th
digit

Palmar surface of 5th
metacarpal bone

Lateral sides of extensor
expansions of 2nd to 5th
digits

Lateral sides of extensor
expansions of 2nd to 5th
digits

Extensor expansions and
bases of proximal phalan-
ges of 2nd to 4th digits

Extensor expansions of
digits and bases of proxi-
mal phalanges of 2nd, 4th,
and 5th digits

Median nerve (recurrent
branch) (C8-T1)

Median nerve (recurrent
branch) (C8-T1)

Median nerve (recurreni
branch) (C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

Ulnar nerve (deep branch)

(C8-T1)

Median nerve (C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

Ulnar nerve (deep branch)
(C8-T1)

~ of palm and rotates it medially

 anteriorly and rotates it, bringing

- _MAIN ACTIONS

Abducts thumb at metacarpo-
phalangeal joint

Flexes proximal phalanx of
thumb

Opposes thumb toward center

Adducts thumb toward middle
digit

Abducts 5th digit ,

Flexes proximal phalanx
of 5th digit

Draws 5th metacarpal bone

it into opposition with thumb

Flex digits at metacarpophalan-
geal joints and extend interpha-
langeal joints

Flex digits at me'ta@rpophafan-"
geal joints and extend interpha-
langeal joints

Dorsal interossei abduct digits;
flex digits at metacarpophalan-
geal joint and extend interpha-
langeal joints

Palmar interossei adduct digits;
flex digits at metacarpophalan-
geal joint and extend interpha-
langeal joints .

Plate 3-23

See Netter's Atlas of Human Anatomy, 4th Edition, Plates 464 and 465,
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