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on Range of motion in Bilateral Frozen Shoulder
Mariya Shahjahan *1, Smita Patil 2.
*1 Intern, Department of physiotherapy, Krishna Institute of Medical Sciences “Deemed to be”
University, Karad, Maharashtra, India.
2 Head of Sports department, Department of physiotherapy, Krishna Institute of Medical Sci-
ences “Deemed to be” University,Karad, Maharashtra, India.

Background: Painful restriction of shoulder movement, without an underlying cause, which results in
complete loss of motion of the glenohumeral joint is called Frozen Shoulder. The process is started with an
inflammation of the lining of the joint within the shoulder. Gradually this area thickens and results in the
shoulder becoming stiffer and more painful. It  is seen commonly at the age of 40-65 years and more often in
women. Overall, this condition affects work, leisure, and quality of life. Frozen shoulder often progresses in
three stages: the freezing, frozen and thawing phases. Risk factors for frozen shoulder are diabetes, thyroid,
history of shoulder trauma, cervical radiculopathy, post-operative immobilization, and shoulder surgery. Cyriax
described the typical capsular patterns of the gle-no humeral joint in the frozen shoulder with abduction more
limited than external rotation, and external rota-tion more limited than internalrotation. This study aims to
establish the effect of gleno humeral capsulo ligamentous stretch maneuvers on bilateral frozen shoulder.

Methods: A total of 40 subjects diagnosed with bilateral frozen shoulder were selected for the study. Subjects
received low load prolonged stretching, mobilization and shoulder range of motion exercises. Each session was
conducted for 30 minutes duration, 5 days per week for 4 weeks. Outcome measures used were Numerical
pain rating scale (NPRS), Goniometer and Shoulder Pain and Disability Index (SPADI).

Results: The results of the study demonstrate that there was a significant effect of gleno humeral capsulo
ligamentous stretch on numerical pain rating scale (p<0.0001), range of motion (Shoulder flexion, abduction,
internal rotation and external rotation (p<0.0001), Shoulder pain and disability index (p<0.0001) during the
pre and post intervention assessment.

Conclusion: It is concluded that that the use of low load prolonged stretch and mobilization was very effective
in reducing pain and improving range of  motion. Shoulder range of motion exercises was effective in
improving strength and flexibility of shoulder musculature.

KEYWORDS: Low load prolonged stretch, mobilization, numerical pain rating scale, Shoulder pain and
disability index, Bilateral frozen shoulder.
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complete loss of motion of the glenohumeral
joint is called Frozen Shoulder [1]. Frozen
Shoulder is also known as pericapsulitis,

Painful restriction of shoulder movement,
without an underlying cause, which results in
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diabetesmellitus (DM) appears to be more
severe and takes more time to heal [2].
Increased flexibility is one of the fundamental
concerns addressed in the day-to-day practice
of physical  therapy.  It is essential for any
patient recovering from a period of immobili-
zation or injury involving the connective
tissues [3]. The ability of a connective tissue
to elongate depends on the amount of inter-
weaving between the meshwork of its collagen
fibers. The fewer the inter weavings in the
meshwork of fibers, the greater the mobility
of the connective tissue. Conversely, the
greater the amount of fiber interweaving, as
in dense connective tissue, the more restricted
the range of motion (ROM).3The validity of a
low-load prolonged stretch (LLPS) to encour-
age  long-lasting elongation of connective
tissue has been proven [3]. It has also been
found that the temperature during the stretch
has influence on the enduring contortion
produced in the connective tissue [3].
However, moderately increasingly  the tem-
perature during the stretch to 45°C produced
considerable changes in tendon lengths and
create less tissue damage compared with a
similar stretch at lower temperatures.3

Clinically, LLPS has been found both useful and
effective in the treatment of soft tissue
contractures and  beneficial in the manage-
ment of shoulder stiffness [3].
Physical therapists frequently use mobilization
techniques closer to articular surface in
anterior, posterior and inferior direction of
gleno humeral joint to improve reduced range
of motion. To increase the length of a
shortened soft tissue, passive stretching can
be applied manually or involuntarily for 30
seconds for increased range of motion [4].
Another important modality which can
control pain by directly and rapidly altering
the sensation of pain and by controlling the
pain transmission with the activity of cutane-
ous thermal reception is Cryotherapy [5].
Decreased scapular mobility in frozen
shoulder patients is an important factor
causing adecreased range of motion of the
shoulder joint.6Frozen shoulder often
progresses in three stages: the freezing
(painful), frozen (adhesive) and thawing

scapulo-humeral periarthritis, Humero-
scapular  fibrositis, and periarthritis, stiff and
painful shoul-der [1]. The process is started
with an inflammation of the lining of the joint
within the shoulder. Gradually this area thick-
ens and results in the shoulder becoming stiffer
and more painful [1]. It  is seen commonly at
the age of 40-65 years and often in women.
Overall, this condition affects work, leisure,
and   quality of life [1]. The patients history of
progressive onset of severe shoulder pain with
the developing  limitation of active and
passive movements in capsular pattern can be
used to diagnose Frozen shoulder [1]. Cyriax
described the typical capsular patterns of the
gle-nohumeral joint in the frozen shoulder
with the abduction  more limited than the
external rotation, and external rota-tion more
limited than the internal rotation [1].
Ultrasound (US)  is a deep tissue heating
modal-ity which can increase tissue tempera-
ture. The physiologic re-sponse due to
ultrasound therapy includes increased
col-lagen tissue extensibility, pain threshold,
and enzymatic activity, along with changes in
nerve conduction velocity and contractile
activity of skeletal muscle [1].
Maitland tech-nique includes the application
of accessory oscillatory movements to treat
stiffness which is mechanical in na-ture. The
techniques aim to restore motion of spin,
glide, and roll between joint surfaces and are
graded according to the amplitude. Grade l and
ll of Maitland techniques are primarily used
for treating joints limited by pain whereas
grade lll and lV are primarily used as stretch-
ing manoeuvres.1Risk factors for adhesive
capsulitis are diabetes, thyroid disorder,
history of shoulder trauma, cervical radiculo-
pathy,  post-operative immobilization, and
shoulder surgery [1]. Possible causes are im-
munologic, inflammatory, biochemical, and
endocrine alterations [2].
Joint mobilization  techniques  bring about
various  beneficial  effects including neuro-
physiological, biomechanical  and mechanical
effects.  Manual  therapy techniques  and
mobilization  have a  positive  effect  on
treatment  of  frozen  shoulder according to
researches [2].  Frozen shoulder in patients with
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phases.  Freezing stage (2–9 months) in which
there is a gradual  onset of diffuse, severe
shoulder pain that typically worsens at night.
The pain will begin to subside during the
frozen stage with a characteristic progressive
loss of glenohumeral flexion, abduction, inter-
nal rotation and external rotation. This stage
can last for 4–12 months. During the thawing
stage, the patient experiences a gradual
return of range of motion that takes about
5–26 months to complete [7].

All patients diagnosed with Bilateral Frozen
Shoulder were identified as the target
population. An experimental study was
carried out in which effect of gleno humeral
capsule ligamentous stretch maneuvers was
checked on range of motion in bilateral
frozen shoulder patients with the help of
numerical pain rating scale (NPRS), goniometry
for range of motion (ROM) and shoulder pain
and disability index as the outcome measure.
Study duration was 3 months. Total 40 partici-
pants were selected using the convenient

METHODS

sampling method. Inclusion criteria was
subjects with frozen shoulder having limited
range of motion of shoulder abduction, inter-
nal rotation, external rotation and flexion,
both male and female with Bilateral adhesive
capsulitis, patient must be in frozen stage and
having a painful and stiff shoulder for more
than 3 months. Exclusion criteria was rotator
cuff injury/ligament tear, history of osteoar-
thritis of shoulder, local or systemic disease
aside from DM and radiating pain due to
cervical radiculopathy. The participants were
given with the consent form before the study
was began. Pre and post assessment was taken
on the basis of the following outcome
measures – numerical pain rating scale (NPRS),
goniometry for range of motion (ROM) and
shoulder pain and disability index(SPADI). The
exercise protocol  and the duration of the
treatment was explained to the participants.
Following 4 weeks of protocol, post assess-
ment was done, thus determining  the effect
of the exercise protocol.

Protocol
Techniques Application

Low load prolonged stretch (5% of patients body 
weight)with hot moist pack (66C)

For 10 minutes, anteriorly and posteriorly on both 
shoulders [3].

Wand exercises 10 repetitions each for 3 times per day [4] 
Pendulum exercises 10 repetitions each for 3 times per day [4]
Shoulder wheel 10 repetitions each for 3 times per day [4]
Shoulder ladder 10 repetitions each for 3 times per day [4]

Maitland Mobilization
Posteroanterior glide 4 to 5 glides for 3 to 5 minutes per 
session [4]

RESULTS
On the basis of data analysis, it can be seen
that there is a significant effect of gleno-
humeral capsulo ligamentous stretch maneu-
vers on range of motion in bilateral frozen
shoulder.
Table 1: Intensity of pain according to NPRS before and
after study performed.

5.925±0.6558 1.80±0.6869 <0.0001 (significant)

P – valuePost InterventionalPre Interventional

Fig. 1: Intensity of pain according to NPRS before and
after study performed.

Table 2: ROM before and
after study performed.

SF 81.375±22.159 136.751±17.85 <0.0001(significant)
SAb 80.75±18.347 139.63±16.694 <0.0001(significant)
SER 43.55±6.076 59.85±6.024 <0.0001(significant)
SIR 49.0±8.829 73.5±7.942 <0.0001(significant)

Movement P – valuePost InterventionalPre Interventional
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Fig. 2: ROM before and after study performed.

Table 3: SPADI before and after study performed.

Pain Scale 37.075±3.918 4.950±0.8149 <0.0001 (significant)
Disability Scale 48.70±5.455 4.875±0.7906 <0.0001(significant)

Scales P – valuePost InterventionalPre Interventional

  Fig. 3: SPADI before and
after study performed.

DISCUSSION therapists frequently use mobilization tech-
niques closer to articular surface in anterior,
posterior and inferior direction of gleno
humeral joint to improve reduced range
ofmotion.Clinically, LLPS has been found both
useful and  effective in the treatment of soft
tissue contractures and  beneficial in the
management of shoulder stiffness. This study
was done to check the effect of glenohumeral
capsule ligamentous stretch maneuvers on
range of motion in bilateral frozen shoulder
using NPRS, Goniometry and SPADI as
theoutcome measures. In the results from
figure 1, it can be seen that there is a substan-
tial difference in the pre and post score of NPRS
(p<0.0001). Figure 2 represents the effect of

Painful restriction of shoulder movement,
without an underlying cause, which results in
complete loss of motion of the glenohumeral
joint is called Frozen Shoulder. The process is
started with an inflammation of the lining of
the joint within the shoulder. Gradually this
area thickens and results in the shoulder
becoming stiffer and more painful. This
condition affects work, leisure, and  quality of
life. Risk factors for adhesive capsulitis are
diabetes, thyroid disorder, history of shoulder
trauma, cervical radiculopathy, post-operative
immobilization, and shoulder surgery. Possible
causes are immunologic, inflammatory, bio-
chemical, and endocrine alterations. Physical
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intervention on ROM which also showed a
considerable difference in the pre and post
score (p<0.0001). It can be seen from figure 3
that the pain and disability have reduced
after the intervention took place (p<0.0001).
Multiple studies have been to one to assess
the effect of various physical therapy interven-
tions on Frozen shoulder. However , very few
studies have found the effect of gleno humeral
capsulo ligamentous stretch maneuvers on
range of motion in Bilateral Frozen shoulder.

CONCLUSION
The results indicate that glenohumeral
capsule ligamentous stretch maneuvers have
a significant effect on pain and disability
caused by bilateral frozen shoulder.

ROM-  Range Of Motion
LLPS- Low Load Prolonged Stretch
NPRS- Numerical Pain Rating Scale
SPADI- Shoulder Pain And Disability Index
SF- Shoulder Flexion
Sab- Shoulder Abduction
SER- Shoulder External Rotation
SIR- Shoulder Internal Rotation
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