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Abstract

The use of examination procedures to identify specific tissue
involvement in painful conditions is a critical element in
musculoskeletal physical therapy practice. Physical therapists can
benefit from this approach to patient examination because it allows
them to focus treatments on the specific causes of symptoms. The
purpose of this case study is to describe a systematic approach to
examination and treatment of shoulder pain through the identification
of specific pain generators. The patient presented in this case had
a five month onset of left anteriolateral shoulder pain. Based on the
examination findings the physical therapy treatment diagnosis was
subscapularis tendinopathy with subacromial bursitis. Initial treatment
consisted of manual therapy for symptom. The final phase consisted
of scapular stabilization activities and eccentric subscapularis exercise.
At discharge the patient returned to all activities and stated that she
only noticed her shoulder symptoms when she had a particularly busy
shift. This case suggests that using a tissue specific examination
and treatment approach may be beneficial in achieving a successful
outcome in the treatment of patients with shoulder pain.
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Introduction

Shoulder pain is the second most common musculoskeletal
reason for seeking medical attention preceded only by knee pain
[1]. Throwing and overhead athletes such as pitchers, swimmers,
and tennis players are commonly affected. Individuals involved
in professions that require frequent reaching, pushing, and pulling
are also at increased risk for developing shoulder pain. Leclerc et al
found a forty five percent prevalence of shoulder pain in a population
of individuals employed in professions requiring repetitive upper
extremity work [2]. The muscles and tendons of the rotator cuff
are frequently associated with shoulder pain. Browning and Desai
reported that rotator cuff pathology was present in thirty nine to
sixty percent of cadaveric specimens [3]. The most frequent tendon
involved with pathology of the shoulder is the supraspinatus tendon.
Tendinopathy often occurs in the area of hypovascularity one
centimeter proximal from the insertion of the supraspinatus tendon
on the humeral greater tuberosity [4].
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The subscapularis is the strongest of the rotator cuff muscles
and is critical for anterior stability of the glenohumeral joint [5].
The subscapularis tendon has an abundant vascular supply and
as a consequence is a less prevalent site for tendinopathy than
the supraspinatus and the infraspinatus tendons [6]. Despite this,
clinicians should be aware of the subscapularis as a potential pain
generator in the shoulder region. Ferrick described the presence of
subscapularis tendinosis as being a cause for anterior shoulder pain.
The author reported subcoracoid impingement as being a possible
causal factor in the development of this condition [7].

The use of examination procedures to identify specific
tissue involvement in painful conditions is a critical element in
musculoskeletal physical therapy practice. Cyriax and Cyriax
described an approach to clinical diagnosis based on “selective
tension testing”, where by clinicians identify a specific pain generating
structure through performance of active, passive and resistive testing
[8]. Physical therapists can benefit from this approach to patient
examination because it allows them to focus treatments on the
causes of symptoms. The purpose of this case report is to describe a
systematic approach to examination and treatment of shoulder pain
through the identification of specific pain generators.

Case Presentation

History

The patient was a thirty six year old female who related the onset
of her left shoulder pain to a flu vaccination received five months
previously. She was employed as an intensive care unit registered
nurse, and was unable to report any other incident of shoulder
pain or trauma prior to receiving the flu shot. Her initial physical
therapy evaluation took place five months following the initial
onset of pain. At the time of initial evaluation the patient reported
left shoulder pain in the anterolateral deltoid region (Figure 1) and
she described her pain as a dull ache. She rated her pain as being
a 4 on a scale of 1-10, with periods of more severe and sharp pain
during forward reaching movements. Sharp severe pain was also
noticed during shutting her car door and with patient transfers.
The patient reported increased pain with work and recreational
activities, which included her normal work-out routine. She
sought medical attention from her primary care physician because
of worsening of her pain symptoms and difficulty with work and
recreational activities. Her primary care physician subsequently
referred her for physical therapy evaluation and treatment with a
diagnosis of right deltoid strain.

The Shoulder Pain and Disability Index (SPADI) were
administered as a part of the intake at the time of the initial evaluation
and the patient scored 60 out of 130 points. The higher the total score
on the SPADI the greater the functional limitation the patient is
experiencing [9].

Examination

The examination that was performed was based on the tissue
specific approach described by Sizer et al. [10]. The findings of the
examination were as follows: Cervical spine active range of motion
(ROM) was normal and pain free. Active shoulder girdle ROM
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Caonstant dull “aching” pain —
4/10 (at time initial eval)

Occasional severe “sharp” pain
with forward reaching, shutting
car door, and heavy patient
transfers.

Figure 1: Initial evaluation the patient reported left shoulder pain in the
anterolateral deltoid region.

(elevation, depression, retraction and protraction) was normal and
pain free. Shoulder girdle ROM is a combination of movement from
scapulothoracic, acromioclavicular and sternoclavicular joints [10].
No abnormal scapular positions or movements were assessed. The
patient presented with limited left shoulder complex (glenohumeral
joint (GHJ) and shoulder girdle) active elevation 160 degrees left (175
degrees right). Mild left shoulder pain was provoked with this active
movement. Passive shoulder complex elevation provoked mild left
shoulder pain at end ROM with fixation of the shoulder girdle along
with posterior and medial over pressure [10] (Figure 2).

Passive GHJ ROM was as follows: left external rotation was 75°
(80° on the right) with mild pain at end ROM; internal rotation
and abduction were normal and pain free. Shoulder resistive tests
were as follows: left abduction mild pain provocation 4+/5 (4+/5
on the right); left internal rotation moderate pain provocation
4/5 (5/5 on the right); adduction and external rotation were pain
free with symmetrical strength (5/5 and 4+/5 respectively). The
results of selected special tests were as follows: Mild left shoulder
pain provocation with Hawkins-Kennedy test (Figure 3). Severe
left shoulder pain provocation with subcoracoid impingement test
(Figure 4) [10]. The pull test was performed on the patients left
shoulder where by resisted abduction was repeated with the addition
of caudal distraction (Figure 5). Previously reported mild pain with
resisted left should abduction was eliminated. Winkel et al. theorized
that if the resisted abduction is painful without the caudal distraction
of the humerus and the pain is subsequently eliminated with caudal
distraction (decrease compression in acromiohumeral interval) the
subacromial bursa is affected [6].

Evaluation

Based on the patient’s subjective history and examination findings
the tissue specific diagnosis was subscapularis tendinopathy with
subacromial bursitis. This assessment was based on moderate pain
with resisted internal rotation (subscapularis) and severe pain with
subcoracoid impingement test. The diagnosis of subacromial bursitis
is based on results of the pull test, mild pain during passive end ROM
elevation, along with mild pain with Hawkins-Kennedy impingement
test [10]. Tables 1 and 2 present a summary of the clinical reasoning
process that the therapist utilized to reach the tissue specific diagnostic
conclusion.

Treatment

Based on the subjective history and examination findings
initial treatment consisted of transverse friction massage to the
subscapularis insertion (10- 15 minutes), and manual stretching to

Figure 2: Passive Shoulder Complex Elevation (Neer Test) - The ipsilateral
scapula and acromion are fixated; after passively lifting the patient's UE to
150° a posterior medial overpressure at end range is applied. Positive testing
is provocation with the applied over pressure.

i

Figure 3: Hawkins-Kennedy Test - The examiner stands behind the patient.
In order to fixate the patient’s scapula, the examiner places his/her forearm
on top of the patient’s scapular spine and acromion. At the same time, the
hand grasps the patient’s distal upper arm just above the elbow, bringing the
patient’s shoulder into internal rotation. From this initial position the patient’s
shoulder is now flexed 90° (plane of scapular). Over-pressure is exerted into
internal rotation. The test is considered positive when the patient's C5 pain

is provoked
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was seen three times per week for three weeks. See Table 3 for
management summary, describing assessment measures, treatment,
and outcomes per session.

At visit six during week three a re-evaluation was performed.
The findings were as follows: full active elevation with no complaints
of pain, no pain at end passive elevation ROM, trace pain with
resisted abduction (pain abolished with caudal distraction - Pull
Test), moderate pain with resisted internal rotation, and severe pain
with subcoracoid impingement test. The patient continued to have
moderate increased pain with heavy lifting activities such as pulling
patients up in bed at work. The impression at this time was that her
symptoms related to subacromial bursitis were resolving as a result
of bursal massage technique and home exercise program. These
techniques were discontinued following visit five week two. Her
symptoms related to subscapularis tendinosis were persisting despite
a consistent decline in symptoms during the initial five visits (Table
3). At this time transverse friction massage and stretching techniques
were continued with the addition of iontophoresis, at the request of
her primary care physician. A magnetic resonance imaging (MRI)
scan was ordered by her physician as well. The results of the MRI
revealed tendinosis of the left subscapularis tendon. Patient continue
with treatment three times per week for two weeks making certain that
she received six iontophoresis treatments within a period of ten days
(Week three - four, visits six — eleven) as recommended by Nirschl
et al. [14]. At the conclusion of this two week (week 5 visit twelve)
period the patient reported a continued reduction in symptoms
reporting 50% overall improvement. Pain with resisted internal
rotation was mild but strong 5/5 and subcoracoid impingement test
provoked mild symptoms only. The patient’s primary complaint was
moderate pain with heavy lifting activities including patient transfers
and moving patients in bed. The final treatment intervention for
this patient consisted of instruction on eccentric strengthening
activities for the subscapularis (Figure 7a, 7b and 7c). The patient was

Figure 4A and Figure 4B: Coracoid Impingement Test - The examiner
stands behind the patient. The examiner stabilizes the shoulder girdle, flexes
the shoulder to 90°, horizontally adducts the arm and then internally rotates
the shoulder. The test is considered positive when the patient's C5 pain is
provoked.

the subscapularis as described by Winkel et al., [6]. This was followed
by pulsed ultrasound at 1.0 watts per centimeter squared 50% duty
cycle for eight minutes to the subscapularis distal insertion. Several
authors have suggested that non-thermal ultrasound may have a
beneficial effect on collagen synthesis as well as a positive clinical
impact [11-13]. Treatment sessions were concluded with bursal
massage technique as described by Sizer et al., for management of
symptoms related to subacromial bursitis [10] (Figure 6). The patient

was given home exercise program consisting of gravity eliminated Figure 5:Pull Test: Resisted abduction is performed first without and then
external and internal rotation for bursa related symptom control. second with the addition of caudal distraction of the humerus thereby
She was also instructed on gentle self-stretching exercises for the left separating the acromiohumeral interval. Positive testing (subacromial bursa)

. T is the decrease or absence of original provocation with resisted abduction in
subscapularis. The goals of the initial treatments were to decrease combination with caudal distraction.

pain as well as promote healing of the subscapularis tendon. Patient
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Table 1: Clinical decision chart of subjective and objective examination.

Possible Pain Generators Following Subjective History

Objective Examination Findings

Referred pain from cervical spine

Cervical screen normal pain free

Sternoclavicular joint

Shoulder girdle motions pain free

Acromioclavicular joint

Shoulder girdle motions pain free

Glenohumeral joint

Capsular pattern of limitation for the glenohumeral joint not present

Supraspinatus tendon

Mild pain with resisted shoulder abduction

Infraspinatus tendon

No pain with resisted shoulder external rotation

Subscapularis tendon

Moderate pain with resisted shoulder internal rotation

Long head of the biceps tendon

No pain with resisted elbow flexion

00N R W=

Subacromial bursa

Mild pain with resisted shoulder abduction

Table 2: Clinical decision chart of special tests.

Possible Pain Generators Following Objective Examination

Special Test Findings

1. Supraspinatus tendon

Positive Hawkins-Kennedy test
Pull test — Pain with resisted abduction; no pain with resisted abduction combined
with caudal distraction. Supraspinatus ruled out.

2. Subacromial bursa

Positive Hawkins-Kennedy test
Pull test — Pain with resisted abduction; no pain with resisted abduction and caudal
distraction. Subacromial bursa ruled in.

3. Subscapularis tendon

Severe pain with sub coracoid impingement test. Subscapularis ruled in.

W

Figure 6A and Figure 6B: Bursal Massage Technique: With the GHJ
in neutral, submaximal internal and external rotation is performed while
maintaining a gentle caudal pull on the humerus. Thus, moving the bursa
layers in relation to each other while at the same time avoiding increased
pressure in the subacromial space.

instructed to begin with one set of ten repetitions daily for one week
followed by gradual progression to three sets of ten repetitions as
tolerated. The patient was informed about the possibility for an initial
increase in pain associated with eccentric exercise, but was instructed
to continue with exercise regardless. At this time treatment was
decreased to follow-up every two weeks. At the time of the first follow
up appointment patient had progressed to three sets of ten repetitions
and reported 4.5

Pain at 1-2/10 with overall symptom improvement of 75%.
Outcome

At the time of her final follow-up appointment she continued
to have trace symptoms with coracoid impingement test, and her
resisted internal rotation was 5/5 with trace pain provocation. She
had resumed her normal workout activities and stated that she only
noticed her shoulder symptoms when she had a particularly busy
shift. Her final SPADI score was 10/130. Her overall improvement
was 83.3% on the SPADI. See Figure 8 for graphic representation of
outcomes. At this time she was discharged from physical therapy with
recommendation to continue her exercises on a daily basis.

Discussion

The patient in this case study demonstrated a positive
functional outcome and considerable reduction of symptoms with
implementation of an evidence based tissue specific treatment
approach. Her symptoms associated with subacromial bursitis were
resolved within a three week period. This rapid decrease in symptoms
is most likely related to treatments which stressed pain relief
through mechanoreceptor activation (bursal massage and gravity
eliminated external and internal rotation). Her symptoms related to
subscapularis tendinosis improved with a combination of transverse
friction massage, ultrasound, and iontophoresis. Transverse friction
techniques have been shown to have an analgesic affect as well
as an ability to enhance fibroblast activity [15,16]. While Nirschl
demonstrated the short term pain reliving effects of iontophoresis
in the treatment of painful tendons [14]. This patient’s ultimate
return to function and resolution of symptoms did not occur until
the introduction of eccentric training for the subscapularis. Several
studies have demonstrated positive outcomes with the introduction
of eccentric training for tendon related pain in the shoulder [17-
20]. These studies have all focused on the shoulder abductors, and
particularly the supraspinatus muscle. Eccentric training has been
theorized to decrease the pain associated with tendinosis as a result of
normalization of tendon structure and elimination neovascularization
following periods of therapeutic eccentric loading [21]. Eccentric
exercise produces high frequency oscillatory loading profiles which
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Table 3: Management summary, describing assessment measures, treatment, and outcomes per session.

Week/\Visit Tissue Assessment Marker Treatment Outcome Next Visit
_ Moderate pain with resisted - Transverse friction massage
. . N subscapularis distal insertion
Subscapularis tendon shoulder internal rotation ]
; X L . - Manual stretch subscapularis
insertion - Severe pain with sub coracoid M . . .

Week 1 N - - Ultrasound 1.0 w/cm?for 8 minutes to the  “A little better”: Pain 4/10:

i impingement test (Figure 4) - . . y )

Visits 1 and 2 subscapularis distal insertion SPADI = 60/130

- Mild pain with resisted shoulder
Subacromial bursa abduction - Bursal massage technique (Figure 6)
- Pull test findings
- Transverse friction massage
- Moderate pain with resisted subscapularis distal insertion
Subscapularis tendon shoulder internal rotation - Manual stretch subscapularis “Much better”; Pain 2/10; trace/
V\{e_ek 2 insertion - Severe pain with sub coracoid - Ultrasound 1.0 w/cm?50% duty cycle no pain with resisted abduction
Visits 3 -5 impingement test (Figure 4) for 8 minutes to the subscapularis distal  (bursa symptoms resolved)
insertion
Subacromial bursa - Pull test findings - Bursal massage technique (Figure 6)
- Transverse friction massage

Week 3 -4 ) - Moderatel pain with re_S|sted subscapularis distal |nsert|0_n and “Fifty percent better’; 1-2/10:
L Subscapularis tendon shoulder internal rotation manual stretch subscapularis L -

Visit 6 (re- ) - . . o Moderate pain with work/lifting

" insertion - Severe pain with sub coracoid - lonotophoresis with dexamethasone L
evaluation) - 11 . : e . activities.
impingement test (Figure 4) - Scapular stabilization home exercise
program
- Mild pain with resisted shoulder - Home exercise program for eccentric “

W . . } ] Y .| “Seventy-five percent overall
eek 5 Subscapularis tendon internal rotation strengthening activities for subscapularis . S
. . - ) L . ) X ) ) improvement”; 1/10 pain with

Visit 12 insertion - Mild pain with sub coracoid (Figure 7); 1 set of ten daily progressing -

- : activity
impingement test (Figure 4) to 3 sets of ten.
- Mild pain with resisted shoulder B Contmu_ed home exercise program for Discharge visit (week 9 visit14)
. . . eccentric strengthening activities for : g

Week 7 Subscapularis tendon internal rotation N ) — 0/10 pain at rest; “Minimal
. ; - : L . subscapularis (Figure 7) Progressing Lo s,

Visit 13 insertion - Mild pain with sub coracoid N . pain with busy work shift”;

S X elastic band resistance 3 sets of ten _
impingement test (Figure 4) daily SPADI = 10/130

Figure 7A, 7B, and 7C: Eccentric Internal Rotation: Resistance is applied by the band in an eccentric pattern only. This allows the subscapularis muscle to
lengthen under a load.

are rarely seen during concentric contractions [22,23]. This oscillatory
loading has been proposed as a possible biomechanical mechanism to
explain the positive clinical results reported with eccentric training in
patients with tendinopathy.

Clinical implications

Using a systematic examination process to identify tissue specific
pain generators can provide therapists with the framework needed to
implement evidence based treatment approach. This is particularly
important when considering the multiple possible pain generators
that therapist must consider when managing patients with shoulder
pain. Therapists who use a consistent systematic approach on all
patients have an enhanced ability to self-evaluate and utilize clinical
experience with decision making during future patient encounters.

This case is an example of a successful treatment program for a
patient with multiple pain generators in the shoulder that began with
a systematic tissue specific examination process. The examination
process allowed the therapist to direct his evidence based interventions
at specific tissues while ruling out other none involved structures.
Patient encounters that are not based on a systematic tissue specific
approach to examination may result in unnecessary interventions
and prolonged overall treatment time for patients.

Keypoints

= Multiple pain generators in the shoulder create a challenge
for clinicians.

= A tissue specific examination is beneficial for evaluating
patients.
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Figure 8: Shoulder Pain And Disability Index (SPADI) Percentage scores at
initial evaluation (60/130) and discharge (10/130). The higher the total score
on the SPADI the greater the functional limitation the patient is experiencing.

= Interventions directed at specific structures can enhance
patient outcomes.
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