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ABSTRACT

Study design: Case series

Background and Purpose: Scapular dyskinesis has been associated with several shoulder injuries. Recent 
literature has suggested that a greater activation of the scapular muscles can play an important role in 
reducing subacromial impingement in patients with shoulder pain. Thus, the purpose of this case series 
was to describe a rehabilitation program that emphasizes scapular dyskinesis correction for those with 
clinical evidence of subacromial pain syndrome. 

Case Descriptions: The four amateur athletes in this series showed clinical evidence of subacromial pain 
syndrome and scapular dyskinesis and each underwent a treatment protocol consisting of three phases. 
Phase 1 emphasized pain relief, scapular control, and recovery of normal range of motion (ROM), Phase 2 
focused on muscular strengthening, and Phase 3 emphasized sensory motor training. 

Outcomes: All subjects demonstrated decreased pain, improved sports performance and function, 
increased muscular strength for shoulder elevation and external rotation, and increased ROM for internal 
rotation. Improvement in serratus anterior (SA) activation was also noted. 

Discussion: The results of this case series suggest that subjects with clinical tests positive for subacromial 
pain syndrome can show significant improvement with an intervention focused on scapular dyskinesis 
correction. SA activation can play an important role in this process given that all subjects presented with 
better recruitment after rehabilitation, as measured by electromyography. 

Levels of Evidence: Level 4

Key Words: Impingement, serratus anterior, trapezius
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BACKGROUND AND PURPOSE
Subacromial pain syndrome is defined as any non-
traumatic shoulder problem, usually unilateral, with 
localized pain around the acromion, which usually 
worsens during or after lifting of the arm.1 The 
following terms are commonly linked to subacro-
mial pain syndrome: bursitis, tendinosis calcarea, 
supraspinatus tendinopathy, partial tear of the rota-
tor cuff, biceps tendinitis and rotator cuff tendon 
degeneration. Interest in the etiology, diagnosis, and 
treatment of subjects with shoulder pain continues 
to increase.1 While there is available information 
for subacromial pain syndrome,2-6 there is limited 
research regarding appropriate rehabilitation pro-
grams for those subjects that present clinical evi-
dence of scapular dyskinesis. As clinicians become 
more aware of scapular influence on shoulder inju-
ries, information is needed to help guide rehabilita-
tion focusing on scapular control.

The scapula is highly dependent on muscle acti-
vation for mobility and stability due to minimal 
stability offered by the bony structures.7-9 The com-
bination of the actions of the upper and lower tra-
pezius fibers with the serratus anterior (SA) and 
the rhomboid muscles provides dynamic scapular 
stability. The main function of the upper trapezius 
(UT) is to generate the clavicular retraction needed 
to avoid excessive internal rotation of the scapula.10 
The main function of the lower trapezius (LT) is to 
rotate the scapula upward during arm elevation.8,9 
The rhomboids assist the LT in stabilizing the scap-
ula by controlling medial and lateral sliding. The 
SA is the muscle that contributes to all normal com-
ponents of the three-dimensional movement of the 
scapula (upward rotation, posterior tilt, and external 
rotation) during arm elevation, while stabilizing its 
medial border and lower angle, and it is also respon-
sible for scapula protraction.8,9

Scapular dyskinesis refers to dysfunctional move-
ment of the scapula and describes the loss of control 
of optimal scapular mechanics.8 Scapular dyskinesis 
is not considered an injury and is not always directly 
related to a specific injury.9 However, this change 
reduces the shoulder function, stressing the acro-
mioclavicular joint, subacromial space, muscle acti-
vation, arm positioning and movement, which can 
lead to the onset of symptoms.9 The final result of 

most of these etiological factors is a protracted scap-
ula, which can lead to a decrease in the subacromial 
space, decreased rotator cuff strength due to poor 
stabilization of the scapula, and increased stress in 
the anterior glenohumeral ligaments.8,9

Dyskinesis can be evaluated and classified as “yes” 
or “no” with an agreement of 79%, moderate inter-
rater reliability (ICC of 0.41), and good sensitivity 
(76%).9,11 Scapular dyskinesis can also be classified 
as: Type 1 or inferior angle prominence, which is 
associated with excessive anterior tilt; Type 2 or 
medial border prominence, which is associated 
with excessive scapular internal rotation; and Type 
3 or superior border prominence, which is associ-
ated with elevated scapula.11 This method also has 
a moderate interrater reliability (ICC of 0.44), but 
with an interrater agreement of 61% and low sen-
sitivity (between 10%-54%).11 Therefore, the yes/no 
classification has been the most commonly recom-
mended method for use in research.8,9,11-13

Some authors describe scapular dyskinesis as the 
cause-effect of several disorders of the shoulder 
complex,9, 14 thus scapular rehabilitation should be 
included in the treatment of subjects with these dis-
orders. Currently, the treatment described in the 
literature is based on exercises that increase soft tis-
sue flexibility and range of motion (ROM). Others 
have also suggested strengthening exercises for the 
periscapular muscles without overload of the hyper-
active muscles.9,10,15,16

However, there is a need for further investigation 
and descriptions of rehabilitation programs focused 
on scapular dyskinesis correction during treatment 
of patients with subacromial pain syndrome. The 
program outlined in this case series emphasized 
scapular control and muscular performance. Thus, 
the purpose of this case series was to describe a reha-
bilitation program that emphasizes scapular dyski-
nesis correction for those with clinical evidence of 
subacromial pain syndrome. 

CASE DESCRIPTION
This research received approval from The Institu-
tional Review Board of Santa Casa of São Paulo – SP, 
Brazil, and all participants gave informed, written 
consent prior to participation. Four amateur ath-
letes with report of unilateral subacromial pain syn-
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drome and clinical evidence of scapular dyskinesis 
were evaluated at baseline and after six weeks of 
treatment. The demographic data, relevant history, 
and primary symptoms of each subject are shown 
in Table 1. Evaluation consisted of an assessment 
of glenohumeral internal rotation deficit – GIRD,6,12 

pain and level of function as assessed with the visual 
analogue scale (VAS), the Constant score,17,18 and the 
Athletic Shoulder Outcome Rating Scale (ASORS).19 
A visual assessment of the scapular dyskinesis was 
performed according to methods used in previous 
studies.11-13 The Yes/No categorical classification for 
scapular dyskinesis was used due to better reliabil-
ity. The following special tests for scapular dyskinesis 
were performed: the scapular assistance test” (SAT) 
and the scapular retraction test (SRT).9, 20-22 Beside the 
visual test, at least one of these two tests had to be 
positive for the confirmation that subacromial pain 
syndrome was related to scapular dyskinesis.

In addition, the Yocum, Neer, Hawkins, and Jobe 
tests for subacromial pain syndrome;23,24 the appre-
hension test and Fukuda tests for glenohumeral 
instability were administered.25 Based on the study 
conducted by Michener et al,24 these tests were clus-
tered aiming to increase diagnostic accuracy. An 
evaluator who was not part of the treatment ses-
sions conducted all tests and questionnaires. It is 

important to highlight that no patients presented 
radiological signs of decreased glenohumeral or acro-
mioclavicular joint space or morphological changes 
in the acromion shape.

Isometric strength was measured using a handheld 
dynamometer (Lafayette Instruments, Lafayette, 
IL, USA) for shoulder elevator, internal and external 
rotator muscles. The strength tests were performed 
according to Donatelli et al26 and Marcondes et al27 
methods. A reliability pilot study that was conducted 
with 10 healthy subjects (20 shoulders) demonstrated 
ICC values of 0.8 for elevation and 0.7 for internal 
and external rotation (over three repetitions), which 
are considered good reliability. To evaluate the inter-
nal and external rotator strength, patients were posi-
tioned in supine with the shoulder in the scapular 
plane (around 40 degrees of abduction and flexion), 
elbow flexed at 90 degrees and neutral rotation. The 
dynamometer was positioned 2 cm below the styloid 
process in the ventral face of the wrist (for internal 
rotation) and dorsal face (for external rotation).26, 28 To 
assess the strength of shoulder elevation, the patient 
was in a sitting position, shoulder in scapular plane 
and neutral rotation with the elbow extended. The 
dynamometer was positioned on the dorsal surface 
of the wrist.27 The tests were performed twice, with 
an interval of one minute between each test. The 

Table 1. Subject Demographics

Pa�ent
Age,
y

Gender Relevant history Complaints

1 22 Female
Student, amateur tennis player, unilateral
anterior shoulder pain, and scapular
dyskinesis on the right side (dominant arm)

Anterior and lateral shoulder pain with
irradia�on (occasional) to the hand,
dura�on of symptoms: 4 years

2 21 Male

Amateur soccer player, bodybuilder,
unilateral anterior shoulder pain, and
scapular dyskinesis on the le� side (non-
dominant arm)

Anterior shoulder pain during sports-
specific ac�vity and daily-life ac�vi�es,
dura�on of symptoms: 2 months

3 20 Female

Student, bodybuilder, trauma�c shoulder
disloca�on (6 years ago), general joint
laxity, unilateral anterior shoulder pain and
anterior instability, and scapular dyskinesis
on the right side (dominant arm)

Anterior shoulder pain, apprehension for
disloca�on during overhead ac�vi�es,
dura�on of symptoms: 6 years

4 36 Male
Amateur archer, unilateral anterior
shoulder pain, and scapular dyskinesis on
the le� side (non-dominant arm)

Anterior shoulder pain during eleva�on
and arm support on le� side during sports-
specific ac�vity, dura�on of symptoms: 4
months
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average between these tests was used for statistical 
analysis. Strength data, measured in kilograms, were 
normalized to body mass, also measured in kilo-
grams using the following formula: (kg strength/kg 
body weight) x 100.27, 28

To assess the muscular activation during shoulder 
elevation in scapular plane, the electromyography 
(EMG) activity was recorded using an 8-channel 
EMG system (EMG System do Brasil® Ltda) and sur-
face electrodes with 10-mm diameter Ag/AgCl discs 
set at an inter-electrode distance of 2 cm, following 
skin preparation (shaving and cleansing with 70% 
alcohol) to reduce electrode impedance (typically 
10 kΩ or less).29 The EMG signals were converted 
into a digital format using a 16-bit analog-to-digital 
converter (EMG System do Brasil®) and an input 
range of -12 to +12 volts. For signal processing, a 
high-pass filter with frequency of 500 Hz. Analysis 
was performed during arm elevation at 120 degrees, 
with a resistance of around 50% of 1-maximal rep-
etition (1-MR). The root mean square (RMS) of the 
EMG signal was captured in the UT, LT, and SA of the 
involved limb for six seconds with the arm elevated 
and six seconds in the initial position (12 seconds 
total). A metronome was used to control duration of 
movement. The patients performed three trials, with 
a rest time of 30 seconds between each repetition. All 
data were normalized in relation to maximal isomet-
ric voluntary contraction (MVIC).10,28 The electrodes 
were positioned according to SENIAM criteria.16,29,30

To assess the maximal voluntary isometric contrac-
tion (MVIC) of the UT, the subject was seated with 
the arm in 90 degrees abduction, neutral shoulder 
rotation and with the head rotated 45 degrees toward 
the non-test side. The patient was then asked to per-
form shoulder abduction against a fixed resistance 
imposed by straps on the distal humerus, while man-
ual resistance was applied to the back of the head in 
the anterolateral direction.31 The LT was tested in 
the prone position, with the arm placed diagonally 
overhead in line with the fibers of the LT. Resistance 
was applied against further elevation.32 For the SA, 
the patient was seated with the arm flexed to 135 
degrees and resistance was applied against the fur-
ther flexion.29,33 The subjects performed three 10-sec-
ond MVICs. There was a one minute pause between 
each MVIC.

Rehabilitation protocol
The treatment protocol (Table 2) was developed for 
those with report of subacromial pain syndrome and 
clinical evidence of scapular dyskinesis. It was asked 
that subjects not perform sports activities until dis-
charged, returning gradually at Phase 3 of the pro-
tocol. Phase 1 consisted of pain control, ROM, and 
education in scapular control (Figure 1). Pain con-
trol was performed as needed according to thera-
pist experience, using manual techniques as trigger 
point treatment or joint mobilization, or modalities, 
combined with therapy.1,34,35 In this phase, the sub-
jects were instructed to keep shoulders down during 
the exercises to reduce UT activation. Once a patient 
noted diminished pain and decreased UT activation 
with improved control of the scapular movement, 
the patient could progress to Phase 2.

Phase 2 focused on periscapular muscular strength-
ening and initiation of sensory motor training (Figure 
2). All exercises were dosed at 3 sets of 15 repeti-
tions throughout the protocol, and this intermediate 
dosage was chosen in order to focus on muscular 
strength and endurance. Once muscle strength and 
scapular control were considered acceptable, i.e. 
performing the exercises without excessive anterior 
tilt of the scapula, the subject could progress to next 
phase. 

Phase 3 emphasized advanced sensory motor train-
ing. Proper scapular alignment and stabilization 
were encouraged at all times during activity (Figure 
3).5-7,16,32,36,37 All subjects attended two treatment ses-
sions per week for six weeks and progressed through 
all protocol phases.

OUTCOMES
Special test results, pain level, and functional scores 
are included in Table 3. The results of the strength 
assessment, ROM, and muscular activation (EMG) 
are provided in Table 4. All subjects attended two 
treatment sessions per week and progressed through 
the three phases of the proposed protocol in accor-
dance with the outlined criteria.

Each subject generally progressed well through the 
treatment program. The analysis of the EMG data 
showed a pattern of consistently increased SA activ-
ity among all subjects, however this pattern did not 
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Table 2. Rehabilitation protocol for treatment of scapular dyskinesis

3esahP2esahP1esahPretemaraP

Progression criterion • Anterior shoulder pain                             
• Scapular dyskinesis 

• Significant decrease or absence of 
pain complaint                                            
• Scapular conscious 

• Good control and muscular strength       

Pain 
• Myofascial release                                  
• Physical agents (combined therapy or 
laser therapy) 

If necessary:                                              
• Myofascial release                                  
• Physical agents (combined therapy or 
laser therapy) 

Scapular awareness (Scapular conscious- 
ness) 

• Sitting, arms in neutral position, pull 
their shoulder blades back and down 

ROM • Sleeper stretch for posterior shoulder 
capsule 

If necessary:                                              
• Sleeper stretch for posterior shoulder 
capsule 

Muscle strength 

• Punch exercise (supine, with the arm 
flexed to 90° and the elbow extended, 
punch the ceiling -protracts and retracts 
the scapula) 

• Punch with dumbbellsa
• Low row exercise (arm extension in 
shoulder neutral rotation and the elbows 
extended with elastic resistance)b

• Wall push-up plus exercise (standing 
with hands on wall, protraction and 
retraction of the scapula) and progress 
to knee push up plus exercise (support 
on hands and knees, elbow extended, 
protraction and retraction of the 
scapula) 

• One-handed knee push up plus 
exercise (support in one hand and 
knees, protraction and retraction of the 
scapula) and progress to standard 
push-up plus (support on hands and 
feet, elbow extended, protraction and 
retraction of the scapula) 

• Rotator Cuff exercise (arms internal / 
external rotation at 90° elevation in 
scapular plane with elastic resistance)b

• Modified prone Cobra (arms in neutral 
position, arm extension with external 
rotation) 

• Modified prone Cobra exercise (arms 
in neutral position, arm extension with 
external rotation with dumbbells) 

• In all exercises (except Punch and 
Push-up plus) perform scapular 
retraction and depression 

• In all exercises (except Punch and 
Push-up plus) perform scapular 
retraction and depression 

• Prone horizontal abduction exercise 
(arms abducted at 90°,  horizontal 
abduction with external rotation in prone 
with dumbbells)a

• 3 X 15 reps 

•3 X 15 reps 

• Prone V-raise exercise (arms 
abducted at 120°,  horizontal abduction 
with external rotation in prone with 
dumbbells)a

• Prone row (arms in neutral position, 
arm extension with the elbows flexed to 
90° in prone)a

• Rotator cuff exercise (arm internal / 
external rotation at 45° of abduction with 
roll under arm with elastic resistance) 

• In all exercises (except Punch and 
Push-up plus) perform scapular 
retraction and depression 

• 3 X 15 reps 

• Progression of the load as tolerated 

Sensory motor training 

• Punch with oscillation flexibar 

• Standard push-up plus the Swiss ball 
or balancer (Hands on the unstable 
surface) 

•Modified prone Cobra exercise on the 
swiss ball with dumbbellsa

• Prone horizontal abduction exercise on 
the swiss ball with dumbbells a

• Prone V-raise exercise on the swiss 
ball with dumbbellsa

• In all exercises (except Punch and 
Push-up plus) perform scapular 
retraction and depression 

• 3 X 15 reps 

Abbreviations: ROM - Range of motion 

a Load: 70% of the 1-repetition maximum 

b Maximum resistance that enabled 10 repetitions 
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exist with regard to the UT and LT because two sub-
jects (1 and 2) decreased activation of the UT and 
LT, while the other two subjects (3 and 4) showed an 
increase in activation.

It should be noted that subject 1 reported a decrease 
in shoulder pain and improvement in scapular con-

trol in the first two weeks. However, in the third 
week, the subject presented with UT pain during 
daily activities followed by excessive muscle tension, 
which influenced progress in the protocol. After this 
period, the protocol was completed with 16 sessions 
(8 weeks), without pain complaints, and with return 
to normal functional and sporting activities.

Figure 1. Phase 1. A) Punch exercise. B) Knee push-up plus exercise. C) Wall push-up plus exercise. D) Modifi ed prone Cobra.

Figure 2. Phase 2. A) Punch with dumbbells. B) One-handed knee push up plus exercise. C) Standard push-up plus. D) Prone hori-
zontal abduction exercise. E) Prone V-raise exercise. F) Prone row. G) Rotator cuff exercise (internal rotation). H) Rotator cuff exercise 
(external rotation).
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Subject 2 progressed to Phase 2 in just one week 
and complied with all steps of the protocol. Table 1 
shows that this subject had a short duration of symp-
toms, which may have favored a faster progression 
through the protocol. After 12 treatment sessions (6 
weeks), the patient resumed normal functional and 
sports activities without complaints.

Subject 3 had bilateral anterior instability of the 
shoulder associated with a history of recurrent dis-
location of the right shoulder and positive provoca-
tive tests for glenohumeral instability. The protocol 
was completed after 12 sessions (6 weeks), but the 
patient still presented with apprehension sign. How-
ever, functional and sporting activities were resumed 
without complaints.

Subject 4 was an amateur archer with subacromial 
impingement in the left shoulder (arm providing 
support to the bow), precluding him from participat-
ing in sport. After 12 sessions (6 weeks), the subject 
showed significant clinical improvement, returning 
to sports training.

DISCUSSION
This case series describes a rehabilitation program 
focusing on treatment of scapular dyskinesis used 
with amateur athletes who presented with clinical 
evidence of subacromial pain syndrome. Over a 

six-week period, the four subjects who participated 
in this program noted decreased pain, increased 
strength and ROM, as well as improvement in func-
tion and sports performance. Moreover, all subjects 
showed increased SA muscle activation, as observed 
by surface EMG.

As noted in Table 3, after treatment, all subjects 
reached good and excellent scores in terms of func-
tion and sports performance, which allowed the 
return to sport-specific training. Sports performance 
was assessed by the ASORS questionnaire, which 
was chosen because it is valid for assessing active 
adults or athletes with shoulder injuries.19 Level of 
function was assessed by the Constant score, which 
was validated for several shoulder injuries.38 It has 
an interrater error ranging from 0% to 8%.18 The 
minimal clinically important difference (MCID) 
is unknown for both questionnaires. However, the 
MCID for the VAS (0-10 cm) was estimated at 1.4cm, 
specifically for shoulder injuries.39 All patients dem-
onstrated total pain relief (down to zero in VAS), as 
well as improved muscle strength of the arm eleva-
tors (19%-43%)(Table 4). It is important to highlight 
that, in the first evaluation, the patients’ shoulder 
internal rotators (IR) were stronger than the exter-
nal rotators (ER) at a ratio of 1.2:1, which changed to 
1:1 over the course of the treatment. These findings 

Figure 3. Phase 3 A) Standard push-up plus the Swiss ball. B) Prone horizontal abduction exercise on the Swiss ball with dumbbells. 
C) Modifi ed prone Cobra exercise on the Swiss ball with dumbbells. D)  Prone V-raise exercise on the Swiss ball with dumbbells. E) Low 
row exercise. F) Rotator cuff exercise (internal rotation at 90° elevation in Scapular plane).



The International Journal of Sports Physical Therapy | Volume 11, Number 4 | August 2016 | Page 559

Table 3. Results of clinical tests and functional and pain scales for the initial 
evaluation and re-evaluations (discharge from therapy)

retfAerofeB

Patient/Special Tests Involved Uninvolved Involved Uninvolved 

Patient 1 
---+mucoY

  Hawkins - Kennedy + + + - 
---+reeN
--++eboJ
----tsetnoisneherppA
----tsetadukuF
---+TAS
---+TRS

  VAS (0-10)a 05
  CONSTANT (0-100)b )doog(28)raluger(37
  ASORS (0-100)c )doog(08)roop(82

Patient 2 
----mucoY

  Hawkins - Kennedy + + - - 
----reeN
---+eboJ
----tsetnoisneherppA
----tsetadukuF
----TAS
---+TRS

  VAS (0-10)a 06
  CONSTANT (0-100)b 90 (excellent) 100 (excellent) 
  ASORS (0-100)c 96 (excellent) 100 (excellent) 

Patient 3 
----mucoY

  Hawkins - Kennedy + + - - 
---+reeN
---+eboJ
-+++tsetnoisneherppA
----tsetadukuF
--++TAS
----TRS

  VAS (0-10)a 06
  CONSTANT (0-100)b )doog(38)raluger(77
  ASORS (0-100)c 92 (excellent) 96 (excellent) 

Patient 4 
-+-+mucoY

  Hawkins - Kennedy + - + - 
---+reeN
----eboJ
----tsetnoisneherppA

----tsetadukuF
----TAS
----TRS

  VAS (0-10)a 08
  CONSTANT (0-100)b 76 (regular) 91 (excellent) 
  ASORS (0-100)c )doog(68)doog(07

Abbreviations: SAT - Scapular Assistance Test; SRT - Scapular Retraction Test; VAS - Visual Analog 
Scale; ASORS - Athletic Shoulder Outcome Rating Scale 
a 0- to 10-cm scale, where 0 means "no pain" and 10 means "worst imaginable pain" 
b 0 to 100 points, where below 70 points is "poor", 70-79 is" regular", 80-89 is "good" and 90-100 is 
"excellent" 
c 0 to 100 points, where below 50 points is "poor", 50-69 is" regular", 70-89 is "good" and 90-100 is 
"excellent" 
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Table 4. Muscle strength using handheld dynamometer, range of motion using goniometer, and EMG data
2tneitaP1tneitaP

%,egnahCretfAerofeB%,egnahCretfAerofeB

Muscle strengtha, % 

  Arm elevation 16.9 19.1 13.1 42.2 43.5 3.05 
  Internal rotation 32.7 37.8 15.6 68.5 70.9 3.5 
  External rotation 26.0 31.8 22.5 61.9 68.1 10.1 

Range of motion, degrees  

  Internal rotation 57.0 94.0 64.9 62.0 67.0 8.1 
  External rotation 93.0 104.0 11.8 99.0 92.0 (-) 7.1 

Surface EMGb, % 

  Upper trapezius 17.9 12.6 (-) 29.8 50.5 35.6 (-) 29.5 
  Lower trapezius 25.2 9.8 (-) 61.2 71.5 51.5 (-) 28.0 
  Serratus anterior 35.3 68.6 94.6 49.6 70.0 41.0 

4tneitaP3tneitaP

Before After  Change, % Before After  Change, % 

24.3 33.1 35.9 15.0 39.2 161.8 
43.8 39.7 (-) 9.4 41.8 56.9 35.6 
26.5 39.9 50.5 42.5 65.4 54.0 

62.0 87.0 40.3 73.0 94.0 28.8 
95.0 94.0 (-) 1.0 94.0 91.0 (-) 3.2 

15.1 81.7 441.0 17.5 55.9 219.7 
24.0 59.9 149.3 8.1 26.4 226.7 
33.9 43.4 28.1 24.4 44.4 81.6 

Abbreviation: EMG (electromyography) 
aNormalized in relation to body mass index 
bNormalized in relation to maximal isometric voluntary contraction 

appear to contradict previous theoretical ideas6 that 
the dynamic stabilization of the shoulder depends 
on a proper balance between ER and IR, where the 
ER should have at least 65% of the IR strength. 

An increase in ROM for internal rotation was 
observed, which probably occurred due to stretching 
(sleeper stretch) of the posterior shoulder structures. 
This finding corroborates with those of other authors 
who reported that this deficit in internal rotation is 
closely related to posterior capsule tightness and to 
scapular dyskinesis, leading to labral lesions and 
subacromial impingement, among others.5,21

There was increased SA activation in all subjects 
after treatment, which may also have contributed to 
improvement of symptoms and the diminished scap-
ular dyskinesis. This finding corroborates the opinion 
of several authors who believe that the SA is a very 
important muscle because it is involved in the three 
scapular movements required for arm elevation and 
because it commonly demonstrates lower activation 
in subjects with shoulder injuries.5,8-10,37 The fact that 
most of the patients showed increased SA activity 
may have influenced the patient’s progress with 
regard to symptoms, even though this increase was 
not accompanied by a reduction in UT activity or an 
increase in LT activity shows that all patients pre-
sented with dyskinesis in the affected limb. The fact 
that most of the patients showed increased SA activ-
ity may have influenced the patient’s progress with 
regard to symptoms, even though this increase was 
not accompanied by a reduction in UT activity or 
an increase in LT activity.11,13 A possible explanation 

for the lack of change in the UT / LT relationship is 
that subjects may have had more scapula anterior 
tilt than upward deficit. However, the clinical tests 
currently available are inconclusive in terms speci-
ficity of different types of scapular dyskinesis.

Various authors have suggested that neuromuscular 
control and strengthening of the periscapular mus-
cles is important in the treatment of scapular dys-
kinesis in patients with shoulder injuries. A study 
by Baskurt et al15 on patients with subacromial 
impingement syndrome showed the efficacy of pro-
prioceptive neuromuscular facilitation exercises for 
scapular muscles. These results agree with the find-
ings of De Mey et al,36 who associated this clinical 
improvement with the reduction in relative UT acti-
vation and the increase in SA activity, even if these 
exercises leave the UT/LT relationship unchanged.40 
Finally, the results of a systematic review suggest 
that a rehabilitation program for subjects with shoul-
der dysfunction should focus on strengthening the 
periscapular and rotator cuff muscles, joint mobili-
zation techniques, and posterior capsule stretching.4

The treatment protocol described and utilized in the 
present study emphasized improvement in scapular 
movement and scapular dyskinesis with the use of 
exercises divided into three phases according to the 
level of difficulty based on previous studies.6,7,15,16,32,37 
A number of authors agree that patterns of scapu-
lar dyskinesis can be caused by excess UT activation 
combined with reduced LT and SA activation and 
that the appropriate treatment would then be selec-
tive activation of the hypoactive muscles and reduc-
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of this approach in the management of shoulder 
injuries. 
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