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Chronic inflammation and
degenerative tendonitis of the
supraspinatus muscle is an important cause
of intrinsic shoulder pain. Injury to this
muscle is usually caused, not by a single
event, but by slight to moderate trauma
repeatedly to the same anatomic area. The
term repetition strain injury is used to
describe this form of microtrauma.
Repetition strain injury of the
supraspinatus muscle is not an isolated
event, but rather a form of microtrauma
that affects the entire shoulder girdle. This
functional unit must be evaluated and
considered in the treatment plan. The
authors discuss the diagnosis of this pain
syndrome, which is based on the patient’s
work history, motion and strength testing,
and palpation for trigger points. They also
provide instruction in treatment involving
manipulation with functional and
counterstrain techniques combined with
home exercise and modification of work
posture.

Chronic inflammation and degenerative tendoni-
tis of the supraspinatus muscle is an important
cause of intrinsic shoulder pain.! Injury to this
muscle usually is not caused by a single event, but
rather by slight to moderate trauma repeatedly to
the same anatomic region. The term repetition
strain injury is used to describe this form of micro-
trauma.*
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Because the supraspinatus muscle and its ten-
don are frequently subjected to exertion or sus-
tained contraction without adequate rest, these tis-
sues undergo mechanical strain. In reaction to this
strain, edema and inflammation develop.®

When there is injury to a muscle, antagonistic
muscles contract to immobilize the joint. This pre-
vents use of the injured muscle.® In time, antago-
nistic muscles (pectoralis, latissimus dorsi, leva-
tor scapuli, and rhomboids) to scapula elevation
as well as agonistic muscles (trapezius seratus and
anterior) to shoulder abduction will also suffer in-
jury as a result of sustained contraction. Repeti-
tion strain injury of the supraspinatus muscle is
not an isolated event, but rather a form of micro-
trauma that affects the entire shoulder girdle. This
functional unit must be evaluated and considered
in the treatment plan.”8

Vulnerability of the supraspinatus muscle

Figure 1 reviews the location and anatomic attach-
ments of the supraspinatus muscle. It is helpful
to understand why the supraspinatus muscle is so
vulnerable to repetition strain injury. Although the
supraspinatus muscle is classically thought of as
an abduction starter only, current ergonomic stud-
ies indicate that the supraspinatus muscle is ac-
tive throughout abduction.® The supraspinatus and
deltoid muscles are equally responsible for produc-
ing abduction. Because these muscles are working
at a poor mechanical advantage,!? they produce a
force that must exceed half the body weight. The
deltoid muscle is a powerful abductor despite its
poor mechanical advantage. The central portion

JAOA + Vol 89 » No8 + August 1989 « 1037



Figure 1. The supraspinatus muscle is a rounded muscle that occupies the supraspi-
natus fossa of the scapula. It arises from the medial two thirds of the walls of this fossa
and inserts on the greater tubercle of the humerus.

has a multipennate architecture. Muscle fibers ap-
proach the tendon obliquely and insert serially
along its length. This increases the cross-sectional
area of the muscle and thereby increases its
power.1! Therefore, the structure of this muscle is
able to compensate for the short lever arm through
which it must act.

Unlike the superficial deltoid muscle, which over-
lies the coracoacromial arch, the supraspinatus ten-

don must pass under the coracoacromial arch
through a rigid and inextensible canal (Fig 2).10
If the supraspinatus muscle’s size increases as a
result of scar formation or injury, the muscle can-
not glide smoothly through this ring. Repetitive
movement associated with certain work tasks may
fray and pulverize the muscle and its tendon be-
cause of friction created in this ring.!? During ele-
vated arm positions, the supraspinatus is the first
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Figure 2. The supraspinatus canal connects the su-
praspinatus fossa with the subdeltoid region. The
acromion, the coracoacromial ligament, and cora-
coid process together form a fibro-osseous arch called
the coracoacromial arch.
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of the opposite scapula.!5 Individuals with-
out injury to the supraspinatus muscle usu-
ally reach the spine of the scapula with
their fingertips. Patients with repetition
strain injury of the supraspinatus muscle
will show slight restriction of movement.

Strength testing. Muscle testing against
resistance will demonstrate weakness of
the isolated supraspinatus muscle. After
first testing strength with the arm ab-
ducted to 90 degrees, the examiner then iso-
lates the supraspinatus muscle from the del-
toid muscle by internally rotating the pa-
tient’'s arm and angling it forward 30 de-
grees; thumbs should be pointing toward

Figure 3. Strength testing to demonstrate weakness of isolated supraspi-
natus muscle.

muscle to show signs of fatigue, while the deltoid
muscle shows signs of fatigue in few subjects.!?

Its unusual blood supply also contributes to the
supraspinatus muscle’s vulnerability to injury.4
Unlike round tendons, whose blood supply enters
at intervals along the tendon’s length, the vessels
of the supraspinatus muscle course through its
whole length, running longitudinally rather than
entering perpendicularly. Static tension on the ves-
sels through direct pressure by the head of the
humerus or by a static muscular load may cause
impaired circulation, thereby leading to muscle de-
generation.

Diagnosis

Work history

All individuals with occupations in which the work
posture involves elevated arms (eg, welders, assem-
bly line workers, cash register operators, and pi-
anists) are susceptible to repetition strain injury
to the supraspinatus muscle. Static muscular load
and its resultant impairment of circulation and tis-
sue ischemia is an essential causative factor. Work-
ing with hands at or above acromion heights con-
stitutes a significant occupational factor, as does
job inexperience and working at a rapid rate.

Physical examination

Motion testing. A patient with injury to the supra-
spinatus muscle will be unable to perform the hand-
to-shoulder blade test (adduction, internal rotation)
in which the patient puts his or her arm behind
the back and attempts to touch the inferior angle
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the floor. Strength is then tested by hav-
ing the patient resist the downward force
of the physician’s hand (Fig 3).

Jobe and colleagues!® have shown the sub-
scapularis, infraspinatus, and teres minor
muscles to be electrically silent during this ma-
neuver.

Palpation. The third step in diagnosis is to palpate
for trigger points (a focus of hyperirritability in
the myofascial tissue that, when compressed, is lo-
cally tender and has a characteristic reference pat-
tern of pain). The trigger point of the supraspinatus
muscle is palpated beneath the trapezius muscle,
just above the spine of the scapula and approxi-
mately 1 inch lateral to the vertebral border at the
midpoint of the muscle belly (Fig 4).1 Patients with
trigger points in the supraspinatus muscle com-
plain of a deep, achy pain in the mid-deltoid re-
gion, radiating down the arm, focusing over the
lateral epicondyle of the elbow.!5 Pain is increased
with active abduction.

Figure 4. Palpating trigger point of the supraspinatus muscle.
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While the exact mechanism of referred pain from
trigger points is unknown, it is known that the in-
nervation of the supraspinatus muscle is C-5 and
the C-5 dermatome is the same skin area as the
pain referral zone of the supraspinatus trigger
point. Perhaps this is a somato-somatic reflex
where the primary injury to the supraspinatus mus-
cle could be causing a secondary reflex phenome-
non at the spinal cord level of C-5 which, in turn,
could be responsible for activating the pain refer-
ence zone associated with repetition strain injury
to the supraspinatus muscle. If this hypothesis is
true, it is important to treat somatic dysfunction
at C-5 as well as treating the supraspinatus mus-
cle directly.

Treatment

Treatment of somatic dysfunction

Somatic dysfunction is impaired or altered func-
tion of related components of the body framework
system: skeletal, arthrodial, and myofascial struc-
tures, and related vascular, lymphatic, and neural
elements. Successful treatment of supraspinatus re-
petition strain injury requires correcting somatic
dysfunction of the axial skeleton before treating
the supraspinatus muscle. Specific joint mobiliza-
tion techniques (muscle energy, high velocity/low
amplitude) for removal of restrictive articular bar-
riers can be found in standard manipulation text-
books.!718 A brief review of contributing factors
demonstrates the reasons for treating somatic dys-
function.

Muscles that insert on the shoulder girdle have
their origin as far cranially as the occiput and as
far caudally as the sacrum, and their innervation
spans the spinal accessory to the first thoracic
nerve.5 The sympathetic nerves to the upper ex-
tremity are the second thoracic nerve through the
eighth thoracic nerve. Increased neuronal activity
from any of these spinal segments may contribute
to the patient’s pain.

After somatic dysfunction of the axial skeleton
has been treated, there are four essential steps for
optimal treatment of supraspinatus repetition
strain injury: improvement of motion of the scap-
ula, reduction of strain in the supraspinatus mus-
cle, home exercise, and work posture modification.

Improvement of scapula motion

During arm abduction, the scapula acts as a mov-

able platform to supplement motion at the gle-
nohumeral joint.!® Scapula elevation is performed
by the combined action of the trapezius and serra-
tus anterior muscles.?? Often work posture involv-
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ing elevated arms also adversely affects these mus-
cles. In addition, the muscles that depress the scap-
ula may also harbor trigger points.?! These include
the pectoralis, latissimus dorsi, levator scapula, and
rhomboid muscles. Improving motion of the scap-
ula on the posterior aspect of the thorax is there-
fore necessary to treat this pain syndrome.”

The following is a functional technique for im-
proving motion of the scapula.?2?3 With the patient
supine and the operator seated at the side to be
treated, the operator places one hand under the
patient’s scapula with the other hand on the ante-
rior aspect of the chest cage directly above the in-
feriorly placed hand. The operator applies a slight
compression force simultaneously to the chest cage
and scapula with the opposing hands. While using
the superiorly placed hand as a firm and immov-
able foundation, the operator uses the inferiorly
placed hand to begin gentle motion testing of the
scapula in six directions: superior-inferior glide; me-
dial-lateral glide; and clockwise-counterclockwise
rotation.

The operator tests motion and treats simultane-
ously. As an example, after checking superior-
inferior glide, the operator determines a slight pref-
erence for superior glide. The operator maintains
this position by applying gentle cephalad pressure
and simultaneously tests medial-lateral glide. If
medial glide shows less resistance, the operator
holds the scapula in this position of superior and
medial glide while motion testing rotation prefer-
ence. Once reaching the point of least resistance
in all three planes, the operator gently holds this
point of balanced ligamentous tension until there
is relaxation and palable softening of the tissues.

Treatment of the supraspinatus muscle

Next, the physician can treat the supraspinatus mus-
cle with counterstrain technique. Though the ex-
act mechanism of counterstrain is unknown, most
literature attributes it to a gamma loop neuromus-
cular effect. When a muscle is under strain, the
affected muscle’s proprioceptors (the muscle spin-
dles) are discharging at an increased frequency.
When the muscle is in a shortened, comfortable
position, the proprioceptors will cease their abnor-
mal activity. Another mechanism to explain coun-
terstrain is a circulatory model. In their experi-
ments, Rathbun and Macnab 4 found that an in-
fusion of a micro-opaque suspension injected into
the arm of a cadaver with its arm at the side al-
lowed no filling of the zone of avascularity of the
supraspinatus muscle. However, when the suspen-
sion was injected into the opposite side with the
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shoulder in passive abduction, there was almost
complete filling of all vessels due to relaxation of
tension on the supraspinatus muscle. Unopposed
arterial filling may be the same mechanism that
occurs in the living tissue during the 90-second coun-
terstrain treatment.

The procedure for treatment of a right-sided su-
praspinatus tender point is as follows.2* The pa-
tient is supine with the physician sitting on the
side to be treated. The physician places the index
finger of his or her left hand on the painful tender
point as a marker. The patient is instructed to re-
lax his or her arm and let the operator have full
control of it (Fig 5, top). The operator then pas-
sively flexes the arm at the shoulder toward the
ceiling 45 degrees, abducts it 45 degrees, and mark-
edly rotates it externally. The operator probes the
tender point intermittently and asks the patient
if there is less pain at the tender point (Fig 5, cen-
ter). The physician fine tunes with flexion and ex-
tension until there is an 80% reduction in pain.
The operator holds the patient’s arm in this posi-
tion for 90 seconds, after which the operator slowly
and passively returns the arm to the patient’s side
(Fig 5, bottom). The operator then rechecks the ten-
der point. Soreness can be expected, but the sharp,
hot sensation should be relieved.

Home exercise

After the acute pain has been relieved, the patient
should perform home stretching exercises (Fig 6),
doing the following two exercises daily for 15 to
30 seconds each. First, the patient puts the su-
praspinatus muscle in a stretch position by put-
ting the arm being treated behind the back at waist
level while seated in a chair with a firm back. The
patient then gently pushes the elbow against the
back of the chair. After each successive contrac-
tion, the patient should rotate the trunk a bit far-
ther in the direction of the arm being treated. The
patient repeats three to five times, gently bring-
ing the elbow of the injured arm farther anteriorly
after each contraction.?526 This muscle energy treat-
ment uses isometric contractions to stretch hyper-
tonic tissues through the Golgi tendon reflex mecha-
nism.2” Because some patients may find this exer-
cise difficult, modification may be necessary. Pa-
tients unable to place the injured arm behind them
can perform the same exercise, standing, with the
palm on the abdomen and the elbow of the affected
arm pushing backward against a wall or doorway
while gradually rotating the trunk toward the af-
fected limb.
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Figure 5. Procedure for treatment of a right-sided supraspinatus
tender point. Top: Patient relaxes arm and lets operator have
full control of it. Center: Arm passively flexed at shoulder to-
ward ceiling 45 degrees, abducted 45 degrees, and externally
rotated. Examiner probes tender points. Bottom: Fine tuning with
flexion and extension until 80% reduction in pain; operator holds
patient’s arm in this position for 90 seconds, then slowly and
passively returns arm to patient’s side.
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Figure 6. Home stretching exercise using isometric contractions.

Hanging bar exercises are also useful.?® Inex-
pensive chinning bars are available. Door frame-
mounted bars are easiest to install. The patient
is instructed to grip the bar and passively hang
from extended arms for 15 to 30 seconds daily. This
exercise will stretch myofascial tissues of the en-
tire shoulder girdle.

Work posture modification

Modification of the work posture is also necessary
for successful treatment. Even when a person holds
nominal loads, the supraspinatus muscle cannot
support an elevated arm for sustained periods. If
the worker cannot keep the arm at the side, a pad-
ded forearm support will relieve load at the shoul-
der girdle. Power hand tools that are used fre-
quently or for sustained periods should be sus-
pended from a tool balancer.b If these corrections
cannot be made, the worker should be instructed
to flex rather than abduct the arm since the arm
can be flexed to 60 degrees before the scapula ro-
tates.?! This will transfer load to the anterior del-

toid muscle and the clavicular portion of the pec- .

toralis major muscle instead of the vulnerable su-
praspinatus muscle.
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Conclusion
Chronic inflammation and degenerative tendoni-
tis of the supraspinatus muscle is an important
cause of intrinsic shoulder pain.!-3 Repetition strain
injury of the supraspinatus muscle is not an iso-
lated event, but rather it is a form of microtrauma
that affects the entire shoulder girdle. Therefore,
this functional unit must be evaluated and consid-
ered in the treatment plan.”8

Diagnosis of this pain syndrome is made on the
basis of work history, motion and strength testing,
and palpation for trigger points.

Treatment involves manipulation with fune-
tional and counterstrain techniques combined with
home exercise and modification of work posture.

1. Bjelle A, Hagberg M, Michaelson G: Occupational and individual fac-
tors in acute shoulder-neck disorders among industrial workers. Br J
Ind Med 1981;38:356-363.

2. Herberts P, Kadefors R, Andersson G, et al: Shoulder pain in indus-
try: An epidemiological study on welders. Acta Orthop Scand 1981;53:269-
278.

3. Hagberg M: Occupational musculoskeletal stress and disorders of the
neck and shoulder: A review of possible pathophysiology. Int Arch Oc-
cup Environ Health 1984;53:269-278.

4. McDermott FT: Repetition strain injury: A review of current under-
standing. Med J Aust 1986;144:196-200.

Clinical Practice * Jacobson et al



5. Cathie AG:Shoulder problems, in Barnes MW (ed): Academy of Ap-
plied Osteopathy 1959 Yearbook. Carmel, Calif, Academy of Applied Os-
teopathy, 1959, pp 47-52.

6. Chaffin DB, Andersson GBJ: Occupational Biomechanics. New York,
John Willey & Sons, 1984, pp 324-353.

7. Rumney IC: Shoulder disabilities, in American Academy of Osteopa-
thy Yearbook, 1960, Colorado Springs, Colo, American Academy of Os-
teopathy, p 21.

8. Strachan WF: Appendicular technic, in Principles of Osteopathic Tech-
nic. Carmel, Calif, Academy of Applied Osteopathy, 1954, pp 155-156.
9. Howell SM, Imobersteg AM, Seger DH, et al: Clarification of the role
of the supraspinatus muscle in shoulder function. J Bone Joint Surg
1986:68:398-404.

10. Walker PS, Poppen NK: Biomechanics of the shoulder joint during
abduction in the plane of the scapula. Bull Hosp Joint Dis 1977:38:107-
111.

11. Woodburne RT: Essentials of Human Anatomy. New York, Oxford
University Press, 1953.

12. Meyer AW: Chronic functional lesions of the shoulder. Arch Surg
1937;35:646-674.

13. Hagberg M: Electromyographic signs of shoulder muscular fatigue
in two elevated arm positions. Am J Phys Med 1981:60:111-121.

14. Rathbun JB, Macnab I: The microvascular pattern of the rotator cuff.
J Bone Joint Surg 1970;52:540-553.

15. Travell JG, Simons DG: Myofascial Pain and Dysfunction: The Trig-
ger Point Manual. Baltimore, Williams & Wilkins, 1983, p 368.

16. Jobe FW, Jobe CM: Painful athletic injuries of the shoulder. Clin
Orthop 1982, pp 117-124,

17. Kimberly PE: Somatic Dysfunction Principles of Manipulative Treat-
ment and Illustrative Procedures for Specific Joint Mobilization.
Kirksville, Kirksyille College of Osteopathic Medicine, 1980.

18. Bourdillon JF: Spinal Manipulation, ed 3. New York, Appleton-
Century-Crofts, 1982_

19. Cathie AG: Application of anatomy to the regions of the neck, shoul-
der, and upper arm. JAOA 1944;43:381-384.

20. Perry J: Normal upper extremity kinesiology. Phys Ther 1978;58:265-
278.

21. DeLacerda FG: Shoulder girdle myofascial syndrome: A biomecha-
nical analysis. Occup Health Saf 1982;51:45-46.

22. Dowling DJ: An Illustrated Guide to OMT of the Neck and Trunk.
1985, p 13.

23. Upledger JE, Vredevoogd JD: Craniosacral Therapy. Chicago,
Eastland Press, 1983, pp 48-49.

24, Jones LH: Strain and Counterstrain. Colorado Springs, Colo. Ameri-
can Academy of Osteopathy, 1981 p 84.

25. Spencer CH: Treatment of bursitis and tendosynovitis. JAOA
1926;528-529.

26. Nicholas NS: Atlas of Osteopathic Techniques. Philadelphia, Phila-
delphia College of Osteopathic Medicine, 1974, pp 51-53.

27. Korr IM, Proprioreceptors and somatic dysfunction. JAOA
1975;74:638-650.

From the residency program in osteopathic manipulative medi-
cine, Kirksville College of Osteopathic Medicine, Kirksville, Mo.

Reprint requests to Dr Jacobson, Metropolitan General Hospi-
tal, 7950 66th St N, Pinellas Park, FL 33565.

Clinical Practice * Jacobson et al

JAOA -+ Vol 89 » No8 » August 1989 - 1045



