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ANTERIOR ASPECT

Subscapularis m.

Clavicle

POSTERIOR ASPECT

Supraspinatus m.

Teres minor m.

Figure 39-2. Anteriorly, the subscapularis is the only internal rotator of the rotator cuff, concerting onto the lesser tuberosity.
The other 3 portions of the rotator cuff are external rotators (from superior to inferior): supraspinatus, infraspinatus, and teres
minor, with insertions onto the greater tuberosity. (From Baker CL: The Hughston Clinic Sports: Medicine Book. Baltimore,

1995, Williams & Wilkins, p 230, with permission.)

the subscapularis, originates from the subscapular
fossa on the anterior aspect of the scapula and
inserts on the lesser tuberosity. The other 3 rota-
tor cuff muscles are the external rotators, depres-
sors, and stabilizers of the humeral head. They can
be thought of as a “soft-tissuc sandwich” passing
underneath the compressive roof of the acromial
arch and functioning to move and rotate the
humeral head below (Fig. 39-3).22

The supraspinatus originates superior to the
scapular spine in the supraspinatus fossa and
passes under the acromion on its way to inser-
tion on the greater tuberosity. The supraspina-
tus counteracts the superior pull of the deltoid.
The supraspinatus cannot initiate abduction.
The posterior 2 rotator cuff muscles—infraspina-
tus and teres minor—are external rotators of the
humeral head (Fig. 39-4).#? The infraspinatus
originates inferior to the scapular spine in the
infraspinatus fossa of the scapula and inserts on
the greater tuberosity. The teres minor origi-
nates from the lateral border of the scapula and
inserts on the lower facet of the greater tuberos-
ity. The labrum surrounds the glenoid and
provides static stability by deepening the socket,
acting as a buttress, and serving as an attachment
for the glenohumeral ligaments (Fig. 39-5).1
The most important structure in anterior dislo-

cation is the anterior inferior glenohumeral liga-
ment. The rotator interval involves the capsule
between the superior glenohumeral ligament
and the subscapularis. The normal interval pre-
vents inferior subluxation of the humeral head.
The middie glenohumeral ligament crosses the
subscapularis tendon anteriorly.

The face of the glenoid can be thought of as a
clock face. The side view of the right shoulder in
Figure 39-6 shows the orientation during
arthroscopy. The lesions of the labrum are named
according to their relationship to the clock face
(Fig. 39-6). A SLAP (superior labrum, anterior
posterior tear) lesion is located in the 10:00 to
3:00 position. Instability can be associated with
SLAP lesions. An anterior inferior glenohumeral
dislocation results in an anterior inferior labrum
detachment referred to as a Bankart lesion.
Weight lifters are more susceptible to lesions in the
posterior superior labrum. Posterior inferior labral
lesions are rare.

Shoulder function results from a sequence of
linking movements throughout the kinetic
chain. Scapulothoracic musculature provides the
stability of the scapula to the chest, with the
thoracolumbar spine allowing the shoulder to
be supported in space. The movements of the
scapula are protraction, retraction, rotation
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Posterior Aspect
Coracohumeral lig.
Upper
Superior trapezius
glenohumeral
ligament Levator scapulae
Rotator interval Rhomboideus minor
Middle . ;
glenohumeral Rhomboideus major
ligament
g Figure 3¢
. forces. (Fi
Inferior Figure 39-7. Scapular elevators and the direction of their New Yor}
glenohumeral forces. (From Hollinshead WH: Anatomy for Surgeons, Vo 3,
ligament . New York, Harper & Row, 1969, p 327 with permission.)
Anterior vs Posterior Aspect
: Subclavius ~
Pectoralis minor . B
\\
Orientation of glenohumeral ligament Lower fibers g7 :
of pectoralis
Figure 39-5. With the humeral head removed, the glenoid major /
concavity is deepened by the labrum and ligaments attach % Lower =
anteriorly onto the fabrum in a superior, medial, and inferi- N rapezivs
or fashion. (From Andrews JR, Zarins B, Wilk KE: Injuries in SN ower fibers of ¢ Lower fibers of
Baseball. Philadelphia, Lippincott-Raven, 1998, p 44, with serrratus anterior 7 latissimus dorsi
permission.) Figure 3
Figure 39.8. Scapular depressors and the direction of their WH: Anz
; . . ) . forces. (From Hollinshead WH: Anatomy for Surgeons, Vol 3. Row, 196
} dorsi, and trapezius (Fig. 39-8).41 The UPPEr - New York, Harper & Row, 1969, p 328, with permission.)
5 part of the trapezius, lower part of the trapezius,
and serratus anterior act as upward rotators . . . . v
(Fig. 39-9).41 The serratus antgrior originates  1rom the ribs anteriorly and inserts on the infe- trapezic
& ’ & rior scapular angle. The serratus acts to protract simus d
and upwardly rotate the scapula.®” Injury to the The f
12 long thoracic nerve (C5-C7) causes winging of mainly i
the scapula and significant disability. The down- helps
ward rotators include the rhomboideus minor shouliie.
and major, levator scapulae, pectoralis minor, scapular
and lower pectoralis major (Fig. 39-10).4! The seen in
protractors of the shoulder are the pectoralis Efﬁcul:m
minor and ma{'or and serratus anterior muscles Scapular
(Fig. 39-11).#! The opposing retractors of the : patterns
scapula are the rhomboideus minor, middle i
9 -
Posterior Aspect
trapezius,
/ wpperpart
trapezius,
lower part
6
Figure 39-6. The orientation in this right.glenoid viyaliged Serratus anterior
arthroscopically shows a clock schematic for classification i .
of labral tears. Lesions in throwers typically are in the 12 to Figure 39-
3 o’clock position, and SLAP lesions in the 3 to 6 o’clock Figure 39-9, Upward rotators and the direction of their Anatomy
position anterior inferior. (Copyright 1998, ML Ireland, forces. (From Hollinshead WH: Anatomy for Surgeons, Vol 3. 1969, p 3.
MD.) New York, Harper & Row, 1969, p 329 with permission.)
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Table 39-1. Shoulder Muscle Testing Chart

MUSCLE INNERVATION MYOTOMES TECHNIQUE FOR TESTING

Trapezius Spinal accessory C2-C4 Patient shrugs shoulders against resistance.

Sternomastoid Spinal accessory C2-C4 Patient turns hecad to one side with resistance oyey
opposite temporal area.

Serratus anterior  Long thoracic C5-C7 Patient pushes against wall with outstretched arm.

Scapular winging is observed.
Latissimus dorsi ~ Thoracodorsal C7-C8 Downward backward pressure of arm against resistance,
Muscle palpable at Inf. angle of scapula during cough,

Rhomboids Dorsal (C4) C5* Hands on hips pushing elbows backward against

Levator scapulae  Scapular resistance.

Subclavius Nerve to subclavius C5-C6 None

Teres major Subscapular (lower) C5-C6 Similar to lat. dorsi; muscle palpable at lower border
of scapula.

Delroid Axillary C5-C6 (C7)  With arm abducted 90°, downward pressure is applied.

. Anterior and posterior fibers may be tested in slight
‘ flexion and extension.

Subscapularis Subscapular (upper) C5 Arm at side with elbow flexed to 90°. Examiner
resists internal rotation.

Supraspinatus Suprascapular C5 (C6) Arm abducted against resistance (not isolated). With
arm pronated and elevated 90° in plane of scapula,
downward pressure is applied.

Infraspinatus Suprascapular C5 (C6) Arm at side with elbow flexed 90°. Examiner resists
external rotation.

Teres minor Axillary C5-C6 (C7) Same as for infraspinatus

Pectoralis major ~ Medial and lateral pectoral ~ C5-T1

With arm flexed 30° in front of body, patient, adducts
against resistance.

Pectoralis minor ~ Medial pectoral C8,T1 None
Coracobrachialis ~ Musculocutaneous (C4) C5-C6 None
(C7)
Biceps brachii Musculocutaneous (C4) C5-C6 Flexion of the supinated forearm against resistance.
(C7)
Triceps Radial (C5) C6—C8 Resistance to extension of elbow from varying position
of flexion.

#Numbers in parentheses indicate a variable but not rare contribution.

From Rockwood CA, Matsen FA III (eds): The Shoulder, Vol I. Philadelphia, WB Saunders, 1990, with permission.

shoulders. Generalized joint laxity was not a fea-
ture of subjects whose shoulder had positive
instability signs.24

Females test weaker in upper body strength
than males. Lower extremity gender differences
are much less than those of the upper extremity
and equalize more quickly with a strengthening
program.

PHYSICAL EXAMINATION

In general, the physical examination is used
to confirm the diagnosis suggested by the
history.4:12:22,29.32.37 "With a combination of
careful history and physical examination, a diag-
nosis can be obtained. There are many excellent
review articles about the physical examination of
the shoulder. These articles all emphasize the
importance of making the diagnosis. Oftentimes
there are many abnormal physical examination
tests, and from these results the examiner must
decide the initial abnormality that started the

shoulder complex. Unfortunately, many of the
physical examination tests do not isolate the pri-
mary or initial diagnosis. A detailed history and
repeat examinations are required.

Access to the entire upper body, including both
shoulders, is essential. Examination requires a
table that will support both supine and prone
testing. Systematic examination of the entire
shoulder complex should be performed rou-
tinely. Examination comprises inspection, palpa-
tion, assessment of range of motion, strength
testing, and finally, special provocative testing.
Measurements should be taken the same way at
each examination, recorded, and compared to the
uninvolved side.

Inspection

Inspection requires complete access to the upper
body. Female athletes are best evaluated in a
gown or halter top that exposes both shoulders
and scapulae. Systematic inspection may reveal
asymmetry, atrophy, hypertrophy, prominences,
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