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Abstract

Background: Adhesive capsulitis is a also known as frozen shoulder. Adhesive Capsulitis is a condition that
causes stiffness around the shoulder joint, excruciating agony, and limited shoulder range of motion. The onset
of this sickness is extremely slow, and the process of regaining pain-free shoulder function is likewise gradual.
Most diabetes patients are affected by it. For participants with anterior capsular stiffness, the goal of this study is
to examine the effects of scapular PNF exercise with scapular clock exercise on pain and range of motion.

Purpose: The Purpose of the study is to determine the effectiveness of scapular clock exercise versus scapular PNF
exercise in reducing pain and ROM for anterior capsular stiffness of shoulder joint.

Materials and Methods: A sample of 20 were taken according to selection criteria for this experimental study
which was divided into two groups, scapular clock exercise with IFT (n=10) and scapular PNF exercise with IFT
(n=10) were given. Interventions were given as 6 sessions a week is given and continued for 4 weeks. The pre-test
and post-test values were taken. The values were tabulated and statistically evaluated. Study period: November
2022 to apirl 2023

Result: The result revealed that the mean of scapular PNF exercise at the post-test was found to be higher than the
mean value of scapular clock exercise with a p-value of <0.0001.

Conclusion: The study shows that scapular PNF exercise with IFT had shown higher positive outcome in managing
anterior capsular stiffness of shoulder joint.

Keywords: Adhesive capsulitis, shoulder restriction, anterior capsular stiffness, scapular PNF exercise, scapular
clock exercise, NPRS, ROM.

Introduction The subscapularis muscle is directly underneath

. the thickest part of the anterior glenohumeral joint
A musculoskeletal condition known as frozen . .
) o i capsule, which was measured for thickness and
shoulder, or shoulder adhesive capsulitis, causes pain . . .3 .
. . . . . aberrant signal intensity.” One of the most important

and functional impairmentl, especially in external o ) s
- morphological indicators of adhesive capsulitis is a
rotation. thickened inferior glenohumeral ligament (IGHL)
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(AC). According to earlier research, the anterior
band of inferior glenohumeral ligament thickness
(AIGHLT) and shoulder capsular contracture, luxio
erecta humeri, and AC.4

The shoulder’s capsular scar tissue identifies its
etiology. Similar to other fibrotic musculoskeletal
conditions, such as Dupuytren’s contracture’,
Hyperthyroidism, diabetes, and prior cervical spine
surgery®, trauma, thyroid disease and female sex are

risk factor.”

There is no impingement test has a 100% sensitivity

or specificity.®

The inflammatory, freezing, frozen, and thawing
phases of adhesive capsulitis development are the
four distinct phases. The patient may experience
sudden, intense pain at the end of their range of
motion as well as while at rest during Stage 1, last for
around three months.

Sleep disturbances occur during this stage. The
second phase, or freezing period, might continue from
three to nine months. When their range of motion in
the forward, internal, and exterior rotation planes
is restricted, they may experience discomfort more
frequently at night. The third stage, often referred to
as the frozen period, might go on for nine to fifteen
months. The patient may still experience discomfort
at their limits and may have a limited ROM. Stage
4, the discomfort may lessen as movement quality

gradually improves.

Adhesive capsulitis is a debilitating condition
which causes the capsule of the gleno humeral joint
to thicken and contract progressively. Adhesive
capsulitis is the leading cause of pain at the shoulder
joint in middle aged and elderly persons. It is also
more prevalent in the 40-70 years age group and it
is estimated that 2-3% of the general population
affected with this pathology (19) 3% of the general
population is affected with this pathology.!°

Aim
The Aim of the study is to determine the

effectiveness of scapular clock exercise versus

scapular PNF exercise in reducing pain and ROM for

anterior capsular stiffness of shoulder joint.

Material and Method

It was an experimental study conducted on 20
subjects with anterior capsular stiffness of shoulder
joint, aged between 40-59 years of both genders was
taken from Dynamics physio rehab centre, Chennai.
Convenient sampling with random allocation was
used in this study.

Inclusion criteria:

* Patient who referred by orthopedician,

e PA shoulder (stage 2), Patient with unilateral
involvement

* Both genders of age between 40-59 yrs,
* Subjects with positive Dugas test.
Exclusion criteria:
* Previous history of shoulder manipulation
under anesthesia, diabetic patient.
e Diabetic patient
*  OA of shoulder or acromioclavicular joint,

* Metastatis or post traumatic shoulder or
shoulder dislocation patient in past 3months,
recent fracture.

e Intraarticular cortico-steroid

affected limb.

injection in

Outcome measures:

Assessment was performed at baseline (before

starting of treatment) and after four weeks of study.
Numeric Pain Rating Scale (NPRS).1”
Shoulder range of motion 18

Procedure

Participants were included considering the
inclusion and exclusion criteria. Procedure was
explained to the participant & participants were then
asked to sign the consent form. Assessment of all
the included participants was done according to the
assessment form. Participants were randomly divided
into two groups i.e group ‘A’ and ‘B’. Assessment
was performed at baseline and after 4 weeks of study
for both (GROUP -A&B) IFT is used.
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Study period: November 2022 to apirl 2023
Interferential therapy procedure:

This program was prescribed for all subjects.
patient in a comfortable position.

During the placement, a gel was used for the
vibrations to transfer to the subject’s surface area. Pad
electrodes are placed accurately at the treatment area
and two pairs of electrodes are positioned alternately
so, that the crossing point of two currents is over or
within the treatment area. (Frequency=90, Spectrum
frequency=50, Duration= 15 minutes, 5 sessions per
week)

Group A: scapular clock exercise:
Scapular clock exercise

e 3 oclock position
e 6" oclock position
* 9 oclock position

* 12" o clock position

Kneeling on a Swiss ball with the elbow fully
extended and pointed at the 3, 6, 9 and 12 o’clock
positions are among the scapular clock exercises, in all
mentioned positions. 3’0 clock scapula is protracted,
6’0 clock-the scapula is depressed & 9’0o clock-the
scapula is retracted, 12" o clock-shoulder is elevated.

The stretch was maintained for 15 secs.

Repetition:3set* 1 0reps,Duration:6session/week for 4
weeks)

Group-B: scapular PNF exercise:

¢ flexion-abduction-internal rotation
e extension-adduction-external rotation

e anterior depression and posterior elevation.

Positioning: Start by positioning the person in a
comfortable and relaxed sitting position. Make sure
their shoulders are relaxed and their back is straight.

Flexion -abduction-internal rotation:

Position: Flexion, abduction and internal rotation.
Instruct the patient to elevate the hand in flexion-
aduction-internal rotation, meanwhile motion
resistant has to be given in downward direction. The
stretch was maintained for 15 secs.

Repetition:3set*10reps,Duration:6session/week
for 4 weeks)

Extension-adduction-external rotation:

Position: Extension, adduction, external rotation.
In this position, Patient has to lift the affected hand
at the back in extension- adduction-external rotation,
meanwhile motion resistance has to be given against
the patient stretch. The stretch was maintained for 15
secs.

Repetition:3set*10reps,Duration:6session/week
for 4 weeks)

Anterior depression:
Position: Side lying with involved side up.

While Patient raise their scapula, restrict the
movement by giving resistance in opposing direction.
The stretch was maintained for 15 secs.

Repetition:3set*10reps,Duration:6session/week for 4
weeks)

Posterior elevation:
Position: Side lying with involved side up.

While Patient depresses, their scapula restricts
the movement by giving resistance in opposing
direction. The stretch was maintained for 15 secs.

Repetition:3set* 1 0reps,Duration:6 session/week for 4
weeks)

Data analysis

Points scored
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2

GRAPH-1 Comparison of pre and post-test values
of Group-A using ROM.

INTERPRETATION: Graph No.1 shows that the
values are extremely statistically significant.
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Points scored

B PRETEST [ POST TEST

GRAPH-2 Comparison of pre and post-test values
of Group-A using NPRS.

INTERPRETATION: Graph No.2 shows that the
values are extremely statistically significant.

Points scored

W PRETEST [ POST TEST
150
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ROTATION

EXTERNAL
ROTATION

GRAPH-3 Comparison of pre and post-test values
of Group-B using ROM

INTERPRETATION: Graph No.3 shows that the
values are extremely statistically significant.

Points scored

B PRETEST [ POST TEST

NPRS

GRAPH-4 Comparison of pre and post-test values
of Group-B using NPRS.

INTERPRETATION: Graph No.4 shows that the
values are extremely statistically significant.

Points scored

W GROUPA [l GROUPB

FLEXION ABDUCTION INTERNAL

ROTATION

EXTERNAL
ROTATION

GRAPH-5 Comparison of pre and post-test values
of Group-A and B using ROM.

INTERPRETATION: Graph No.5 shows that the
values are extremely statistically significant.

Points scored

B GRoOuPA [ GROUPB

NPRS

GRAPH-6 Comparison of pre and post-test values
of Group-A and B using NPRS.

INTERPRETATION: Graph No.1 shows that the
values are extremely statistically significant.

Result

In result, significant improvement in both ROM
and NPRS of post-test values for both groups.
The Values of ROM of Group-A were flexion
133.10(+2.60), abduction 123.10(+3.00), internal
rotation 52.60(+0.67), external rotation 72.80(+1.99)
whereas values ROM of Group-B were flexion
144.10(+6.14), abduction 130.40(+4.55), internal
rotation 63.20(+2.39), external rotation 79.50(+2.64),
and NPRS values of Group-A were 4.10(+0.88) and
value of Group-B were 2.10(+0.88).

According to GRAPH-1shows, comparison of pre-
test and post-test of ROM in Group A (Scapular clock
exercise) the values of ROM significantly increased
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from flexion 93.00(+2.71), abduction 83.80(+2.53),
internal rotation 23.40(+0.69), external rotation
43.00(+2.21) to flexion 133.10(+2.60), abduction
123.10(+3.00), internal rotation 52.60(+0.67), external
rotation 72.80(+1.99).

According to GRAPH-2 shows, comparison of
pre-test and post-test of NPRS values significantly
decreased from 7.00(+1.49) to 4.10(+0.88) in Group-A.

According to GRAPH-3 shows, comparison
of pre-test and post-test of ROM in Group-B, the
values of ROM significantly increased from flexion
103.50(+3.03), abduction 95.50(+2.8), internal rotation
32.20(+2.15) external rotation 52.40(+1.51) to in flexion
144.10(+0.14), abduction 130.40(+4.55), internal
rotation 63.20(+2.39), external rotation 79.50(+2.64)

According to GRAPH-4 shows, comparison of
pre-test and post-test of NPRS in Group-B, values
were decreased from 7.00(+7.40) to 2.10(+1.17)

According to GRAPH-5 shows, comparison of
post-testof ROM in Group-A and B, the values of ROM
of Group-A were flexion 133.10(+2.60), abduction
123.10(+3.00), internal rotation 52.60(+0.67), external
rotation 72.80(+1.99) whereas values ROM of
Group-B were flexion 144.10(+6.14), abduction
130.40(+4.55), internal rotation 63.20(+2.39), external
rotation 79.50(+2.64).

According to GRAPH-6 shows, comparison
of post-test of NPRS in Group-A and B,values of
Group-A were 4.10(+0.88) and value of Group-B
were 2.10(+0.88).

As a result of both groups, the results are
statistically significant with a p value of 0.0001

This suggests that group B (scapular PNF
exercise) performed considerably better than group
A (Scapular clock exercise). This strongly suggests
that scapular PNF exercise has a positive effect on
reducing pain and improvement in shoulder ROM.

Discussion

The purpose of the study is to find the effects of
Scapular PNF along with IFT in subjects with anterior
capsular stiffness. Research studies also state that
scapular PNF exercise has significant improvements
in patients with adhesive capsulitis.

In this study, 20 subjects were assigned, 10 were in
Group A and 10 in Group B. Group A received scapular
clock exercise along with IFT 6 sessions / week and Group
B received Scapular PNF exercise 6 sessions/week for a
duration of 4 weeks. The outcome measures were NPRS
and ROM performed at baseline and after 4 weeks of
study. According to Graph no. 1 and 2, scapular clock
exercise is effective in reducing the pain and improving
ROM. According to Graph no.3 and 4 scapular PNF
exercise is effective in reducing the pain and improving
ROM the present study shows improvement. According
to Graph no.5 and 6, comparison of post-test values of
both groups the present study shows improvement
in both the groups i.e., scapular PNF exercise is more
effective in reducing the pain and improving ROM than
scapular clock exercise.

Joshi YS, Shridhar S, (2020) had concluded that
participants with adhesive capsulitis, in terms of
lowering pain, abduction, flexion, external and
internal rotation ROM, LSST, and SPADI, scapular
PNF and Maitland glenohumeral mobilization were
more effective treatments (p 0.05). 1!

Tedla JS, Sangadala DR (2019) had concluded
that PNF group outperforms in terms of lowering
pain and disability, boosting ROM, and enhancing
function. The revealed a
substantial impact size, demonstrating that the PNF

outperforms traditional physical therapy in terms

meta-analysis also

of reducing pain, boosting external rotation, and
improving range of motion (ROM) in abduction.'?

Mogahed HG, Mohamed NA (2020) had concluded
that Increasing shoulder flexion and abduction
range of motion, improving shoulder function, and
reducing discomfort in post-mastectomy adhesive
capsulitis were all achieved with the combination of
cyriax soft tissue release and scapular proprioceptive
which were both

neuromuscular facilitation,

important, efficient, and affordable techniques.'®

When compared to the posterior capsule, the
anterior capsule in patients with shoulder stiffness
exhibits higher fibrogenic processes, according to
genetic study of the shoulder capsule.!*

A patient with adhesive capsulitis was found
to benefit from Proprioceptive Neuromuscular

Facilitation ~ together ~with scapular stability

exercises. 1°
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The scapular PNF approach was found to be more
effective than traditional physiotherapy alone with
exercises in lowering pain and enhancing dynamic
scapular stability in participants with adhesive
capsulitis.’®

On the basis of the study’s findings, suggestions
can be made for the clinical care of anterior capsular
stiffness of shoulder joint. Clinicians should think
about including scapular PNF exercise along with
IFT in the treatment plan for patients with anterior
capsular stiffness of shoulder joint if it is discovered
that they are more helpful at reducing pain and
improving ROM than scapular clock exercise. In order
to ascertain these interventions’” long-term effects on
pain management and functional improvement in
people with anterior capsular stiffness of shoulder
joint, future research should examine the long-term
effects of these interventions beyond the 3-month
follow-up period.

Conclusion

In conclusion, this study provides evidence
supporting the effectiveness of scapular PNF exercise
as a management strategy for anterior capsular
stiffness of Shoulder joint. The findings demonstrate
significant improvements in shoulder ROM, pain
levels following the intervention. These positive
outcomes align with recent research emphasizing
the benefits of ROM on shoulder function. Scapular
PNF exercises show potential for strengthening of
shoulder muscles and improves range of motion.
Further research and long-term follow-up studies
are necessary to validate these results and assess
the long-lasting effects of scapular PNF exercise
in the management of anterior capsular stiffness of
Shoulder joint.
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