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| ___ABSTRACT |

Purpose: The purpose of this study was to compare between the effect of mobilization techniques and
therapeutic exercises on range of motion of the glenohnmeral joint and pain intensity in patients with post-
traumatic frozen shoulder. Subjects: Thirty patients diagnosed as post traumatic frozen shoulder secondary
to fractures around the shoulder region participated in this study. Methods: Patients were divided randomly
into two groups: group (A) consisted of 15 patients with mean age of 51.00 (+ 6.82) years treated by
mobilization techniques; and group (B) consisted of 15 patients with mean age of 48.40 (x 6.77) years
treated by the therapeutic exercises. Each patient in both groups received 15 treatment sessions, 3 sessions
per week for 5 weeks. Patients were evaluated just before the study, before the 8" session, and after the end
of the study by pain intensity scale and the universal standard goniometer. Results: Regarding within groups
differences in mobilization techniques group and in therapeutic exercise groups, there was significant
increase of shoulder flexion, abduction and external rotation with significant reduction of pain intensity.
Comparison between groups in midtreatment assessment and post treatment assessment revealed no
significant difference between the mean shoulder flexion, abduction and external rotation of both groups.
Concerning shoulder pain intensity, there was no significant difference between groups in the midtreatment
assessment and post-treatment assessment. Conclusion: Both the mobilization techniques and the selected
exercise program used in this study proved efficiency in the treatment of patients with post-traumatic frozen
shoulder and each may be used in the treatment of these patients.

Key words: Frozen shoulder, adhesive capsulitis, range of motion, pain, mobilization techniques, therapeutic
exercises.

| INTRODUCTION | "adhesive capsulitis" should be used to refer to
the primary idiopathic condition which is not

he shoulder is a very complex joint associated with a specific underlying

that allows movement in many condition, and the term “secondary adhesive

planes. It is crucial to many activities capsulitis” should be applied to the condition

of daily living”. Adhesive capsulitis that is associated or results from other

pathologic states. Secondary causes include

is a syndrome defined as idiopathic gradual ) !
alteration of the supporting structures of and

progressive restriction of active and passive

51 .. .
glenohumeral joint movements, that is usually around the shoulder as tendonitis, bursitis, or
painful at onset "% cervical  dysfunction®***,  autoimmune

Adhesive capsulitis subdivided into ~ disorders, endocrine  diseases  as

hyperthyroidism or other systemic diseases

primary and secondary syndromes, which have ) :
such as diabetes, stroke, post-myocardial

.. - . 52
similar clinical presentations . The term
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infarction and rheumatoid arthritis!’-?2244451,

Immobility following to trauma, avascular
necrosis and osteoarthritis may predispose a
patient to secondary adhesive
capsulitis?***%"*!  Trauma may be fractures
of the shoulder region, fractures any where in
the upper limb, missed diagnosis of posterior
shoulder dislocation, and hemoarthrosis of the
shoulder secondary to trauma®®.

The term “Frozen shoulder” has been
loosely applied to conditions when the
shoulder is working at less than its optimal
range®’. According to Sandor*’ the terms of
adhesive capsulitis and frozen shoulder could
be used interchangeably. Adhesive capsulitis
results from thickening and contraction of the
capsule around the glenohumeral joint which
causes progressive loss of motion and
paint®*.  Post  traumatic transient
inflammatory state with granualation tissue
and eventual fibrous adhesions and thickening
of the capsule may cause adhesive
capsulitis'®*. Adhesive capsulitis tends to
occur in females older than 40 years, and it has
been reported in children. Fifteen percent of
patients develop bilateral disease®.

Functional inferior axillary fold is
necessary for full abduction to occur at the
glenohumeral  joint®. The change in
scapulohumeral rhythm may be attributed to
decreased inferior glide at the glenohumeral
joint*. Capsular adhesions of the axillary
recess hinder normal expansion during
abduction resulting in diminished active and
passive mobility of the shoulder®.

The clinical stages of the disease have
been described as freezing, frozen, and
thawing. The freezing stage lasts from onset to
between 2.5 and 9 months and is characterized
by the most severe pain and a gradual
diminution of movement and daily living
activity®>3"*’. The frozen stage lasts between 4
and 12 months. Pain decreases gradually but

without appreciable improvement in motion*,
which limit the patient in personal care,
activities of daily living and occupational
activities**”. The thawing phase is marked by
gradual return of motion and may be as short
as 12 months but may last for years. Full or
almost full recovery can be achieved during
this phase®>*24’.

Patients with chronic shoulder pain and
loss of range of motion should be evaluated for
frozen shoulder®®. Clinical evaluation of
patients with adhesive capsulitis reveals the
following: 1) decreased active and passive
range of motion at the glenohumeral joint
mainly in abduction and external rotation with
subsequent decrease in functional use of the
upper extremity, 2) pain diffusely located
around the shoulder, 3) decreased joint play,
and 4) altered scapulohumeral rhythm with
compensatory increase in movement of the
scapulothoracic joint®®°,

A carefully designed treatment plan for
patients with frozen shoulder may include rest,
physical therapy, pain medications such as
NSAIDs, oral corticosteroid, intra-articular
corticosteroid injection and capsular distension
arthrography. Closed manipulation under
anesthesia and surgical intervention such as
open or arthroscopic capsular release may be
indicated after conservative treatment has
failed®***">°. Non-operative treatment, the gold
standard for initial management, affords
satisfactory results in most patients™. The
main goals of physical therapy are reduction of
discomfort and pain, preservation of shoulder
mobility, resolution of the significant
abnormal scapulohumeral rhythm, promotion
of muscle relaxation, improvement of tissue
extensibility and improvement of
function®*9°+°3>"  physical therapy usually
include heat, cryotherapy and other modalities
as ultrasound that decrease pain, and
inflammation and relax the muscles™ 2645t
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Strengthening exercises as well as stretching
exercises with or without mobilization
techniques are of great importance in the
treatment  of  patients  with  frozen
shoulder?®04,

To restore joint mobility and normal
muscles performance, soft tissues extensibility
of the joint capsule should be regained™. To
regain the normal extensibility of the shoulder
capsule, passive stretching of the shoulder
capsule in all planes of motion by means of
mobilization techniques has been
recommended®*®’. Manual therapy techniques
are skilled hand movements intended to
improve tissue extensibility; increase range of
motion; induce relaxation; mobilize or
manipulate soft tissue and joints; modulate
pain; and reduce soft tissues swelling,
inflammation, or restriction.

Ryans et al.,*® reported improvement of
the range of motion of external rotation after 6
weeks of standardized physical therapy.
Statistically significant improvement has been
reported in glenohumeral active range of
motion and reappearance of axillary recess in
patients managed by moist heat, ultrasound,
passive joint mobilization, flexibility and
strengthening exercises®. In another study,
pain and passive range of motion showed
statistically ~ significant improvement in
patients with frozen shoulder who were treated
by passive joint mobilization and traditional
active exercises than those treated by
traditional active exercises alone®.

In another study shoulder function in
patients with frozen shoulder was evaluated
after 4 weeks of combining mobilization
exercises with electrical therapy and massage,
there was improvement of shoulder flexion,
extension, abduction and adduction active
range of motion. A significant increase in
shoulder muscles isometric strength and
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endurance and decrease in shoulder pain were
also observed"’.

Comparative study of deep friction
massage combined with mobilization and
stretching  exercises versus hot packs
combined with shortwave diathermy and
stretching exercises was conducted for patients
with adhesive capsulitis®®. 95% of patients in
the first group and 13% of patients in the
second group reached sufficient range of
motion at the end of the second week of the
study. The improvement in shoulder flexion,
internal and external rotation and decrease in
pain were significantly better in the first group
of patients®.

Mobilization techniques such as dorsal,
ventral or inferior glides of the glenohumeral
joint are frequently used as an intervention for
joints with limited range of motion®’. Hsu et
al.,?® studied the effect of dorsal and ventral
translational mobilization of the glenohumeral
joint on cadaver models with specimens from
elderly subjects. Their findings suggest that
both dorsal and wventral translational
mobilization of the glenohumeral joint are
effective in improving range of motion of
abduction if they are applied at the end range
of glenohumeral abduction rather than at the
resting position.

Ventral and dorsal accessory glides are
used to increase lateral and medial rotation,
and lateral distraction to increase movement in
general. By assessing the patient’s pain
response and movement after each technique,
the therapist can determine results and plan
subsequent treatment®’.

Schneider and Prentice®® reported the
efficiency of using different types of exercises
for the shoulder in the rehabilitation program
of adhesive capsulitis as Codman’s exercises,
hold relax techniques, rhythmic stabilization
techniques, wall climbing exercises, wall
corner stretches, and isometric exercises. Cane
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exercises are used for improving internal and
external rotation, and elevation®.

Pendulum (Codman’s) exercises are
techniques that use the effects of gravity to
distract the humerus from the glenoid fossa.
They help relieve of pain through gentle
traction and oscillating movements (grade II)
and provide early motion of joint structures
and synovial fluid?.

To the investigators knowledge based on
the literature reviewed, there is no study that
compared directly between mobilization
techniques and the commonly used therapeutic
exercises in treatment of frozen shoulder.
Therefore, this current study was conducted in
order to detect any difference between the
effects of both treatments.

\ MATERIALS AND METHODS \

Subjects

Thirty patients between the ages of 40-
60 years old diagnosed as post traumatic
frozen shoulder secondary to fractures around
the shoulder region participated in this study.
Patients were divided randomly into 2 groups:
group (A) which consisted of 15 patients (6
males and 9 females) with mean age of 51.00
(x 6.82) years. This group was treated by
mobilization techniques and group (B) which
consisted of 15 patients (7 males and 8
females) with mean age of 48.40 (+ 6.77)
years. This group was treated by the traditional
exercises. All patients had painful stiff
shoulder which ranged in duration between 3
to 6 months from the onset of illness in order
to be included in the study.

Patients were excluded from the study if
they were receiving physical therapy to the
affected shoulder prior to participation in the
study to eliminate the possible effect of
previous treatment. Patients with systemic
diseases such as diabetes, hyperthyroidism or

rheumatoid arthritis, referred shoulder pain
from the heart, neck, diaphragm, liver or
spleen, cardiovascular accident and chronic
pulmonary diseases were also excluded*®,

This study was conducted in the
orthopaedic outpatient clinic of the faculty of
physical therapy, Cairo University.

Patient assessment

Patients were evaluated just before the
study (pretreatment assessment), before the 8"
session (mid-treatment assessment) and 2 days
after the end of the study (post-treatment
assessment).

Assessment included the following
1) Assessment of shoulder pain intensity
Shoulder pain intensity was assessed by
using the pain intensity scale. This scale is 10
cm horizontal line which is graded from 0 to
10, where 0 = no pain and 10 = Killing pain.
The patient was instructed to choose a number
on that line that best describes his pain
intensity?-*+>*,
2) Assessment of shoulder motions
Assessment of physiological movements
of the shoulder was conducted’ for active
flexion, abduction and external rotation bg/
using the universal standard goniometer'®°,
while the patient was in supine lying position.
Measurements were repeated 3 times for each
movement and the mean of the three trials of
each motion was calculated to be used later for
the purpose of data analysis.

Treatment Procedures

Each patient in both groups received 15
treatment sessions, 3 sessions per week "each
other day" for 5 weeks. All patients were
received infrared radiation in sitting position
as a local heat for warming up, to decrease
pain and to increase tissue extensibility just
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before exercises?®. Infrared was applied for 20
minutes for the affected shoulder.

(1) Mobilization techniques for group (A)

The passive mobilization technique of
the glenohumeral joint was applied to restore
normal joint glide and separation®® in a
comfortable position®’, with the affected
shoulder supported in a pain-free position®®. In
this study, the therapist’s hands were placed on
the humeral head close to the glenohumeral
joint just below the acromion. The patient's
arm was placed rested to the end of maximal
available range of flexion, abduction, and then
external rotation. Advanced progressions in
the shoulder range of motions beyond 90
degrees include progression of the humerus at
the end of the gained range, externally rotating
the humerus then a grade Il distraction or
grade Il glide was applied to stretch the
restrictive capsular tissue or adhesions?.

Distraction of the glenohumeral joint
was performed to improve general mobility.
The patient was in supine, the proximal hand
was in the patient’s axilla, while the other
hand supported the humerus from the lateral
surface. With the hand in the axilla the
humerus was moved laterally.

Gliding of the humeral head posteriorly
was performed to improve range of flexion.
The patient was in supine and his arm in
resting position supported with the lateral
hand. The other hand was placed just distal to
the anterior joint margin giving the mobilizing
force and gliding the humeral head posteriorly.

Gliding of the humeral head anteriorly
was performed to improve external rotation.
The patient was in prone with his arm rested
over the edge of the table. The arm was
supported by the outer hand, and the ulnar
border of the other hand was placed just distal
to the posterior angle of the acromion to give
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the mobilizing force gliding the humeral head
in an anterior and slightly medial direction.

Gliding of the humeral head caudally
was performed to improve abduction of the
glenohumeral joint. With the patient in supine,
one hand was placed in the patient's axilla to
provide grade | distraction. The web space of
the other hand was placed just distal to the
acromion process, to perform glide of the
humerus in an inferior direction. With the hand
placement as in distraction, the patient’s arm
was pulled caudally in long axis traction.
Gliding and distraction were performed in
each position for 15 repetitions.

(2) Therapeutic exercises for group (B)

Therapeutic exercise program for group
(B) was applied for 30 minutes, 3 times / week
for 15 sessions. The following exercises was
applied up to the point of pain:
1- Codman’s pendulum exercises

They were used as warming up
exercises, using the effects of gravity on the
arm to distract the humerus from the glenoid
fossa®®, for 3-5 minutes in the start of
treatment. The patient’s trunk was flexed with
the hips approximately 90° in a horizontal
position, and the knees were slightly bent to
allow greater hip flexion and minimize stress
to the low back. The patient placed the hand of
the normal side on a firm surface to permit
relaxed movement and concentration on the
indicated movement of the involved shoulder.
The affected arm was hung loosely downward
like a pendulum. The patient was asked to
swing his arm freely back and forth like a
pendulum, stimulating the motion of flexion
and extension. This was followed by asking
the patient to swing his arm freely upward and
laterally and downward and medially to
increase horizontal abduction and adduction.
The patient was also instructed to move his
arm in circles. Each of these exercises was
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repeated 15 times with rest periods in between.
In addition to that, light weight was held in the
hand as a graduation of these exercises
according to the patient’s tolerance. During
these exercises, the scapula was manually
stabilized by the therapist'*?.
2- Pulley system exercises

They were started after Codman’s
pendulum exercises as they give effective
assistance and are easy to be applied. Patient
was in sitting position, grasping one end of the
pulley system by the sound hand, while the
other hand was grasping the other end. As the
patient pulled down with the sound hand, the
affected shoulder went up into flexion. From
the same position, while the affected arm
beside the patient, he was asked to pull down
with the sound hand, by this the affected
shoulder was drawn up gradually into
abduction'®. Each of these exercises was
repeated 15 times, with 5 minutes rest in
between to avoid fatigue.

1- Shoulder wheel exercises

Shoulder wheel exercises were used to
assist in increasing shoulder flexion and
extension. The patient was in standing position
with his affected shoulder parallel to the
shoulder wheel, and rotate the wheel up and
down as much as he could. The exercise was
repeated 15 times.

2- Autopassive exercises (self assisted
exercises)

Autopassive exercises were applied by
using the wall bars. Each exercise was
repeated 15 times. For shoulder flexion, the
patient was in standing position facing the wall
bars and grasping the bar at the level of the
shoulder. He was instructed to sit down as
much as he could flexing his shoulder. For
shoulder abduction, the patient was in standing
position with his affected shoulder beside the
wall bars grasping the bar at the level of the

shoulder. He was instructed to sit down as
much as he could moving his affected shoulder
into abduction. For shoulder external rotation,
the patient was in standing position beside the
wall bars making full flexion at his elbow and
grasping the wall bar. He was instructed to
rotate his body outside as much as he could
moving his shoulder in external rotation.

| RESULTS |

1- General characteristic of subjects

There was no significant difference
between the two treatment groups regarding
age, duration of illness, and range of motion.
In group (A) treated with mobilization
techniques the mean age was 51 (+ 6.82)
years, and the mean duration of illness was
530 (*2.64) months (Table 1). The
pretreatment means of the studied shoulder
motions were 64.40 (+18.08) degrees for
flexion, 41.60 (£23,09) degrees for abduction,
22.20 (x12.05) degrees for external rotation,
and the mean of pain intensity was 6.20
(x1.64) as shown in (Table2).

In group (B) treated with the therapeutic
exercises, the mean age was 48.40 (+6.77)
years, and the mean duration of illness was
520 (x3.21) months (Table 1). The
pretreatment means of the studied shoulder
motions were 68 (+£23.89) degrees for flexion,
50.40 (x18.91) degrees for abduction, 28.40
(x14.08) degrees for external rotation, and the
mean of pain intensity was 6.20 (£1.92) (Table
2).

Using unpaired t-test, it was found that
there were no significant difference between
groups before treatment regarding age and
duration of illness (Table 1). In addition to that
unpaired t-test showed that there was no
significant differences between pretreatment
shoulder motions, and pain intensity of both
groups as showed in table (2).
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Table (1): General characteristics of the patients
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Variable Mobilization techniques group | Therapeutic exercises group | t- value P- value
Age (year) 51 (* 6.82) 48.40 (£ 6.77) 0.60 P >0.05
Duration of illness (month) 5.30 (= 2.64) 5.20 (x 3.21) 0.50 P >0.05

Table (2): Comparison between groups before treatment
Variable Mobilization techniques group Therapeutic exercises t- value P- value

group

Shoulder flexion 62.40 (+18.08) 68.00 (+23.89) 0.42 P >0.05
Shoulder abduction 35.60 (x11.06) 50.40 (18.91) 0.66 P >0.05
Shoulder ext. rot. 22.20 (£12.05) 28.40 (£19.08) 0.75 P >0.05
Pain intensity 6.20 (+£1.64) 6.20 (x1.92) 0.01 P >0.05

2- Within groups differences

Paired t-test was used to find out within
groups differences in both the mobilization
techniques group, and the exercise group.

a) Comparison between pretreatment and
midtreatment  assessment in  the
mobilization techniques group

In the mobilization techniques group,
there was significant increase of shoulder

flexion, the pretreatment mean was 62.40

(x18.08) degrees and the midtreatment mean

was 98.00 (+£28.31) degrees. There was also

significant increase of shoulder abduction, the
pretreatment mean was 35.60 (£11.06)
degrees, and the midtreatment mean was 63.40
(£25.60) degrees. In addition to that there was
significant increase of shoulder external
rotation, the pretreatment mean was 22.20
(£12.05) degrees, while the midtreatment
mean was 41.20 (x£12.15) degrees (Table 3).

Regarding shoulder pain intensity, there
was significant reduction, between the
pretreatment mean of 6.20 (+1.64) and the
midtreatment mean of 4.80 (x£2.17) as shown
in table (3).

Table (3): Pretreatment and midtreatment assessment within the mobilization technigues group.

Variable Pretreatment Mid-treatment t- value P- value
Shoulder flexion 62.40 (+18.08) 98.00 (+28.31) 6.12 P<0.01
Shoulder abduction 35.60 (£11.06) 63.40 (£25.60) 4.11 P<0.01
Shoulder ext. rot. 22.20 (£12.05) 41.20 (£12.15) 9.62 P<0.01
Pain intensity 6.20 (£1.64) 4.80 (x2.17) 5.72 P<0.01

b) Comparison between pretreatment and
post-treatment assessment in  the
mobilization techniques group

In the mobilization techniques group,
there was significant increase of shoulder

flexion, the pretreatment mean was 62.40

(x18.08) degrees and the post-treatment mean

was 129.00 (+24.89) degrees. There was also

significant increase of shoulder abduction, the
pretreatment mean was 35.60 (£11.06)
degrees, and the post-treatment mean was

97.40 (x22.75) degrees. In addition to that
there was significant increase of the shoulder
external rotation, the pretreatment mean was
22.20 (x12.05) degrees, and the post-
treatment mean was 64.20 (+ 21.72) degrees
(Table 4).

Regarding shoulder pain intensity, there
was significant reduction between the
pretreatment mean of 6.20 (x1.64) degrees,
and the post-treatment mean of 2.60 (x2.07),
as shown in table (4).

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol. 10, No. (2) Jul. 2005




170

Table (4): Pretreatment and post-treatment assessment within the mobilization techniques group.

Variable Pretreatment Post-treatment t- value P- value
Shoulder flexion 62.40 (+18.08) 129.00 (+24.89) 14.44 P<0.01
Shoulder abduction 35.60 (+11.06) 97.40 (+22.75) 10.85 P<0.01
Shoulder ext. rot. 22.20 (+12.05) 64.20 (+21.72) 4.16 P<0.01
Pain intensity 6.20 (£1.64) 2.60 (£2.07) 9.00 P<0.01

c) Comparison between pretreatment and
midtreatment  assessment in  the
therapeutic exercises group

In the therapeutic exercises group, there
was significant increase of shoulder flexion,
the pretreatment mean was 68.00 (+23.89)

degrees and midtreatment mean was 92.20

(x26.30) degrees. There was also significant

increase  of  shoulder abduction, the

pretreatment mean was 50.40 (x18.92)

degrees, and the midtreatment mean was 69

(x21.12) degrees. In addition to that there was
significant increase of shoulder external
rotation, the pretreatment mean was 28.40
(x14.08) degrees, and the midtreatment mean
was 44.20 (£15.19) degrees (Table 5).

Regarding shoulder pain intensity, there
was significant reduction between the
pretreatment mean of 6.20 (£1.92) degrees,
and midtreatment mean of 4.80 (+2.28)
degrees, as shown in table (5).

Table (5): Pretreatment and midtreatment assessment within the therapeutic exercises group.

Variable Pretreatment assessment Midtreatment assessment t- value P- value
Shoulder flexion 68 (+23.89) 92.20 (+26.30) 11.36 P< 0.001
Shoulder abduction 50.40 (+£18.92) 69 (£21.12) 6.43 P<0.001
Shoulder ext. rot 28.40 (£14.08) 44.20 (+15.19) 16.30 P< 0.001
Pain intensity 6.20 (£1.92) 4.80 (£2.28) 5.72 P< 0.001

d) Comparison between pretreatment and
posttreatment  assessment in  the
therapeutic exercises group

In the therapeutic exercises group, there
was significant increase of the shoulder

flexion, the pretreatment mean was 68

(x23.90) degrees and post-treatment mean was

113.60 (£18.55) degrees. There was also

significant increase of shoulder abduction, the

pretreatment mean was 50.40 (x18.92)
degrees, and the post- treatment mean was

89.80 (£17.37) degree. In addition to that there
was significant increase of shoulder external
rotation, the pretreatment mean was 28.40
(£14.08) degrees, and the post- treatment mean
was 57 (£17.39) degrees (Table 6).

Regarding shoulder pain intensity, there
was significant reduction between the
pretreatment mean of 6.20 (£1.92) degrees,
and the post-treatment mean of 2.40 (x1.67)
degrees, as shown in table (6).

Table (6): Pretreatment and post-treatment assessment within the therapeutic exercises group.

Variable Pretreatment assessment Post-treatment assessment t- value P- value
Shoulder flexion 68 (+23.89) 113.60 (+18.55) 14.44 P <0.001
Shoulder abduction 50.40 (+18.92) 89.80 (+17.37) 36.58 P <0.01
Shoulder ext. rot. 28.40 (+14.08) 57.00 (£17.39) 11.62 P <0.01
Pain intensity 6.20 (£1.92) 2.40 (£1.67) 6.52 P<0.01
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3- Comparison between groups in the
midtreatment assessment

Unpaired t-test showed that there was no
significant difference between the mean
shoulder flexion of the mobilization
techniques group and that of the therapeutic
exercises group. It also showed that there was
no significant difference between the means of
the shoulder abduction in both groups.
Regarding shoulder external rotation, no
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significant difference was found between the
midtreatment mean of the mobilization group
and the midtreatment mean of the exercise
therapy group. These findings are clarified in
table (7).

Concerning shoulder pain intensity in the
midtreatment assessment, there was no
significant difference between groups as
shown in table (7).

Table (7): Comparison between groups in the midtreatment assessment.

Variable Mobilization techniques group | Therapeutic exercises group t- value P- value
Shoulder flexion 98 (x28.31) 92.20 (+26.30) 0.34 P > 0.05
Shoulder abduction 63.40 (£25.60) 69 (£21.12) 0.38 P >0.05
Shoulder ext. rot. 41.20 (¥12.15) 44.20 (¥15.19) 0.35 P >0.05
Pain intensity 4.80 (£2.17) 4.80 (+2.28) 0.21 P >0.05

4- Comparison between groups in the
posttreatment assessment

Unpaired t-test showed that there was no
significant difference between the mean
shoulder flexion of the mobilization
techniques group and that of the therapeutic
exercises group. It also showed that there was
no significant difference between the means of
the shoulder abduction in both groups.
Regarding shoulder external rotation, no

significant difference was found between the
post-treatment mean of the mobilization group
and the post-treatment mean of the exercise
therapy group. These findings are clarified in
table (8).

Concerning shoulder pain intensity in the
post-treatment assessment, there was no
significant difference between groups as
shown in table (8).

Table (8): comparison between groups in the posttreatment assessment

Variable Mobilization techniques Therapeutic exercises group t-value P- value
group

Shoulder flexion 129 (£24.89) 113.60(+18.55) 1.11 P >0.05

Shoulder abduction 97.40 (+22.75) 89.80 (+17.37) 0.59 P > 0.05

Shoulder ext. rot. 64.20 (+21.72) 57 (£17.39) 0.34 P > 0.05

Pain intensity 2.60 (£2.07) 2.40 (£1.67) 0.21 P >0.05
\ DISCUSSION | essential for daily living (e.g. dressing,
personal hygiene, eating and work). In

Substantial disability may result from

shoulder disorders. Moving the shoulder
allows placement of the hand, hence
compromised shoulder mobility impacts

substantially on the performance of tasks

addition impaired ability to sleep, so affecting
mood and concentration. People with shoulder
pain have been shown to score substantially
less than normal values for physical, social,
emotional function and pain®*%. Some studies
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demonstrated persisting pain and disability in
shoulder disorders which vary from 12 months
to 18 months in up to 50% of cases®***®.

Hypomobility can occur as a result of
immobilization. This immobilization may be
due to pain, fear, or a deconditioned state.
Immobilization should never be prolonged
because of the tendency to develop myofascial
shortening, loss of capsular extensibility,
muscular atrophy, and disturbed motor
control®®. In addition to that, inflammation and
pain can cause reflex inhibition of shoulder
muscles. Disuse of the arm results in loss of
shoulder mobility. It is difficult to perform
activities of daily living that require overhead
movement of the involved arm, reaching
outside or rotation of the humerus causing
functional limitation and profound disability®.
These changes in range of motion are
clinically meaningful for the patient suffering
from a restricted glenohumeral joint™.

Therapeutic exercise regimens are
associated with both increased motion and
decreased pain in the treatment of frozen
shoulder syndrome®®. A supervised exercise
regime has been demonstrated to be of a
significant benefit in the treatment of adhesive
capsulitis in both the short and long term. A
previous study reported significant pain
reduction and significant improvement of
shoulder motions, and function after one
month of treatment®3. In another study, which
lasted two and a half year, follow up
confirmed the same findings®.

Furthermore, three trials compared
mobilization plus exercises versus exercises
alone in treatment of adhesive capsulitis®®%.
They found that there was no significant
difference between the use of mobilization
techniques plus exercises and exercises alone
on reduction of shoulder pain and increasing
shoulder motions in spite of decreasing pain
and increasing mobility within groups. These

findings support, to some extent, the results of
our current study in which we found that there
was no significant difference between
therapeutic exercises versus mobilization
techniques in treatment of adhesive capsulitis.
On the contrary to that two previous studies
demonstrated the benefit of adding
mobilization techniques to exercises when
compared to exercises alone on increasing
motions, strength, and functional activity, in
addition to significant reduction of pain after 4
weeks of treatment®*°.

The goal of passive joint mobilizations is
to stretch the capsule sufficiently to allow
restoration of normal glenohumeral
biomechanics®. Joint glides are important for
increasing capsular mobility and prevention of
joint compression and periarticular soft tissue
injury that may occur with long lever angular
mobilizations®.

In the early phases of healing, a
traditional gravity-lessened exercises in which
glenohumeral motion is achieved are the
Codman's exercises. These exercises add
traction to the glenohumeral joint, stretch the
capsule, avoid active abduction, and minimize
the common faulty pattern of scapular
elevation during exercise against gravity. The
rhythmic pendulum movements can modulate
pain®®. The weight adds traction to the
glenohumeral joint and widens the pendulum
arc. This explains the improvement of the
patients in the therapeutic exercise group in
our study.

Pendulum exercises are done passively,
no muscular action of the glenohumeral joint
is required. Instead, muscular effort of the
trunk and hips allows the body to sway and the
arm to swing in sagittal, frontal and transverse
planes of motion. These exercises can be
progressed to active exercise by actively
swinging the arm in the same planes and arcs
of motion®. This may had similar effect as
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passive mobilization techniques so both
treatments used in the current study increased
range of motion of the glenohumeral joint.

On the other hand, Moritz® stated that,
from a biomechanical viewpoint, passive
mobilization techniques of the shoulder are
preferred over conventional passive range of
motion exercises, especially in conditions of
reduced load tolerance of the joint structures.
Because of the leverage effect of the
conventional passive exercises, a compression
force is produced on the articular surfaces and
a stretching of the periarticular structures
occurs which is much greater than the external
force applied.  Significant  degree  of
osteoporosis was found associated with frozen
shoulder which indicates that leverage or
compression should be minimized during
treatment.

The perception of pain produced by a
joint lesion is influenced not only by the
intensity of the nociceptive stimulation from
the lesion but also by the activity of the type I
and type Il articular mechanoreceptors®®. Any
movement of the joint would activate the
mechanical receptors, so considering the
biomechanical advantage suggested by
Moritz®.

Passive mobilization may result in less
concurrent stimulation of the nociceptors than
active or passive exercises in the anatomical
planes that cause more joint stress. The
sequence of events in the cycle of pain and
inflammation indicates that form of motion
should be initiated as soon as it is tolerable to
influence the fibrous reaction from the
inflammatory process™®.

Lee et al.,?® found no significant
difference in patients treated with steroid
injections and exercises compared to those
received superficial heat and exercises. The
exercises used in the study done by Lee et
al.,”® consisted of a graduated program
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including  proprioceptive  neuromuscular
facilitation techniques. They believed that it is
valuable adjunct to passive mobilization
techniques and would suggest their combined
use.

Miller et al.,* reported on 50 patients
during a 10 years period, and found that the
majority of the patients regained motion with
minimal pain after home therapy, moist heat,
anti-inflammatory medications, and physician-
directed rehabilitation. In contrast, Shaffer et
al.,”® reported that 50% of patients had pain or
residual stiffness at 7 years follow up. These
findings cleared the importance of the use of
joint mobilization and therapeutic exercises.
The results of our current study proved the
clinical efficacy of joint mobilization
techniques and therapeutic exercises in the
treatment of painfully stiff shoulder.

There is a clear need for trials of
physical therapy interventions, including trials
of combinations of modalities, in the treatment
of shoulder disorders**. There is a need for
validation studies of the inclusion and
exclusion criteria used to define specific
conditions which result in painful shoulder and
trials should aim to use properly defined
interventions™.

As a conclusion, we believe that the
stage of adhesive capsulitis is critical in
determining the appropriate treatment and can
dramatically affect the outcome of treatment.
In our current study we investigated the
efficacy of therapeutic exercises versus
mobilization techniques in the frozen stage,
both treatments were equally effective. We
recommend replication of this study on a
larger sample in both the frozen and thawing
stages in the future research. It is
recommended to prevent immobilization of the
shoulder, during painful periods or during the
"rest” phase of healing. Carefully prescribed
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range of motion exercises can be initiated
during this period.
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