by joe muscolino bOdy meChaniCS

think antagonists

I often pose the following miniature case study to the students of my kine- S
siology class: A client comes into your office experiencing a decreased left 5
rotation range of motion of the neck. I then ask each student, one at a time, é’
to name a muscle that he or she would work to help this person, and it’s fine §
for a student to name the same muscle that another student has already %’x
mentioned. S

My reason for asking this question is to see how the students are connect- %
ing the information they learn about muscles in the science classroom with :
practical hands-on clinical application. Whether these students are early &
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body mechanics

It often gets stuck in the mind

that the primary or only importance
of a muscle is its mover actions.

In reality, in the world of massage,
what is most important is the
muscle’s antagonist function.

in their education or near the end,
I receive mostly the same answers.
The muscles they most often name
are the right-sided sternocleido-
mastoid, trapezius, anterior scalene
and cervical transversospinalis mus-
culature (multifidus or rotatores),
and the left-sided splenius capitis
or cervicis, levator scapulae, or cer-
vical erector spinae musculature
(iliocostalis, longissimus, and spi-
nalis). Their reasoning is that the
right-sided muscles listed above are
contralateral rotators, therefore left
rotators. And the left-sided muscles
listed above are ipsilateral rotators,
therefore left rotators.

On one level, these responses
make me quite happy because they

show that the students have successfully learned the
science of the muscles. They have learned the names
of many muscles of the neck, they have learned which
ones are contralateral rotators and which ones are ip-
silateral rotators, and they have learned to reason that
right-sided contralateral rotator muscles do left rotation
and left-sided ipsilateral rotators do left rotation. How-
ever, these answers point to a flaw when it comes to the
critical reasoning necessary to apply this knowledge to
clinical scenarios. While each student was able to suc-
cessfully name a left rotator muscle of the neck, what
they did not realize is that the cause of the client’s prob-
lem is not the left rotator musculature!

Why? If a client cannot perform full left rotation range
of motion of the neck, it is extremely unlikely that the
reason is that left rotator muscles, which are the mov-
er muscles of left rotation, are too weak. After all, the
weight of the neck and head is not much to move; and
this movement is not against gravity. Unless the client
is very elderly or weakened by disease, these muscles
should be able to create this joint action.

And, even if the cause is weak left rotator mover mus-
cles, the clinical goal would be to strengthen them and
that is not within the scope of license of most massage
therapists. Strengthening weak musculature is the role
of athletic and fitness trainers, Pilates and yoga instruc-
tors, physical therapists and chiropractic physicians.

How about if the left rotator mover muscles are tight
instead of weak? That cannot be the solution either be-
cause tight muscles do not decrease their own joint mo-
tion. In fact, if the left rotator musculature were tight
enough, the client might be stuck in a posture of left
rotation, without the ability to rotate to the right.

Hopefully the answer is becoming clear. The cause of
the client’s inability to fully left rotate the neck is not
the left rotator muscles; it is the right rotator muscles,
which are the antagonists to the joint action of left rota-
tion.! When a muscle is tight, it limits motion to the op-
posite side of the body from where it is located because

11t is easy to become too focused on the musculature of the body and look past other tissues that can cause restriction of joint motion. In reality,
any taut soft tissue on the opposite side of the joint from the restricted motion (including joint capsules, ligaments, fascial planes, or even skin)
could cause a decreased range of motion. Further, degenerative joint disease (osteoarthritic bone spurs), if advanced, can also interfere with normal

joint motion.
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body mechanics

The first prerequisite of a good
therapist is to have good hands.
Good hands informed by a
knowledgeable mind allow for the
critical reasoning that can create
a great clinical therapist.
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it is not flexible enough to lengthen
and allow that motion to occur.

I believe that the reason that most
students do not immediately see this
is that muscles are usually taught by
presenting their mover actions. This
is only reinforced by how most ev-
ery textbook on muscles is written,
which is to list the mover actions of
each muscle of the body. The danger
of teaching muscles from this point
of view is that students often get it
stuck in their mind that the primary
or only importance of a muscle is its
mover actions.

In reality, in the world of massage,
what is most important is the mus-
cle’s antagonist function. For exam-

ple, if a client comes in and cannot fully flex the right
thigh at the hip joint, we need to immediately think of
the antagonist right hip joint extensor muscles; if these
antagonist muscles are tight, hip joint flexion will be
limited (Figure 1). Or, if a client cannot fully abduct the
right arm at the shoulder joint, we need to immediately
think of the antagonist right shoulder joint adductor
muscles; if these antagonist muscles are tight, shoulder
joint abduction will be limited (Figure 2). In short, we
need to “think antagonists.”

A further benefit of thinking antagonists is that it al-
lows us to critically reason out how to stretch a client’s
tight musculature. For example, if we know that a cli-
ent’s anterior deltoid is tight, then we can figure out
how to stretch it. Given that the anterior deltoid flexes,
abducts and medially rotates the arm at the shoulder
joint (Figure 3), then it would be stretched by extend-
ing, adducting and laterally rotating the arm (Figure 4).
A stretch for any target muscle is determined simply by
performing the joint actions that are antagonistic to its
mover actions.

So, whether it is assessing which muscles of a cli-
ent need to be worked, or it is reasoning through how
to stretch a client’s tight muscles, the best advice is to
think antagonists! Of course, to be able to do this, it is
necessary to know the mover actions of muscles. The
first prerequisite of a good therapist is to have good
hands. However, good hands informed by a knowledge-
able mind allow for critical reasoning skills that can cre-
ate a great clinical therapist.

Joseph E. Muscolino, DC, is an
instructor at the Connecticut Center
for Massage Therapy and the owner of
The Art and Science of Kinesiology in
Redding, Connecticut. He is also the
author of The Muscular System Manual
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For further reading: Kinesiology of the Musculoskeletal System, by Donald A. Neumann (Elsevier, 2002).
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