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ABSTRACT

Background: In adhesive capsulitis, subscapularis, the largest and strongest muscle of the rotator cuff,
undergoes tightness, which affects the abduction and external rotation of shoulder. There are many physiotherapy
interventions used in treatment of adhesive capsulitis and among them, positional release technique is a method
in which evaluation and treatment is done using tender/trigger points and a position of comfort to resolve the
associated dysfunctions like pain and tightness.

Objective: To compare the immediate effectiveness of subscapularis positional release technique in combination
with shoulder capsular stretches over shoulder capsular stretches alone in patients with unilateral adhesive
capsulitis.

Methodology: 20 Patients with unilateral adhesive capsulitis were selected and divided into two groups based on
the selection criteria. Group A received Subscapularis Positional Release Technique along with capsular stretches
and Group B received capsular stretches alone. Numerical Pain Rating Scale and Active Shoulder range of motion
using Goniometry were used as outcome measures pre and post treatment.

Result: On comparing pre to post intervention values in Group A and Group B, there was significantimprovement
noted in terms of pain and shoulder ROM statistically, in both the both groups, but Group A showed more significant
improvement.

Conclusion: The present study concluded that both the groups showed improvement statistically and clinically in
terms of pain and shoulder ROM, but the participants who were given Subscapularis Positional Release Technique
with capsular stretches showed more improvement compared to participants who were given capsular stretches
alone.
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motion, typically external rotation, abduction, and
flexion.! Adhesive capsulitis is more prevalent in
women and within diabetic population with an
r occurrence rate of 20%.2 About 10% of people may
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develop adhesive capsulitis in the other shoulder
within 5-7 years of the first one and it has been
estimated to affect at least one person in 50 every
year. However, it tends to resolve more quickly
than the first.> Adhesive capsulitis is also popularly
known as frozen shoulder. It is characterized by
initial painful and later progressively restricted
active and passive Glenohumeral joint range of
motion with spontaneous complete or nearly
complete recovery over a varied period.*

Frozen shoulder is one of the most common
musculoskeletal conditions encountered in the
Indian population with a prevalence of almost
50% of older patients with diabetes and 10% in
non-diabetic patients.® A primary frozen shoulder
is when the exact cause is not known. It is more
common in people with diabetes and with a
thyroid gland problem. About 15% of patients link
it to a minor injury to the shoulder. A secondary
frozen shoulder can develop if the shoulder area is
kept still for some time, for example, after a stroke
or heart attack.®” There are 3 phases of frozen
shoulder, The painful/freezing phase, which can
last for 2-9 months with gradual onset of pain at
rest and sharp pain at extremes of motion. Stiff/
frozen phase which can last for 4-12 months. In
this phase, the pain starts to subside, and there
is progressive loss of Glenohumeral motion in
a capsular pattern. And the Recovery/thawing
phase which can last for 5-26 months, in this phase
there is spontaneous, progressive improvement in
the functional range of motion. It can also occur
after major injury or surgery to the shoulder.®*
There is a change in the available space and the
available volume around the Glenohumeral joint as
the patient develops contractures through a frozen
shoulder.” The capsule allows an estimated 2 to 3
millimeters of distraction, which is important for
the glenohumeral joint. On its own, it provides
little contribution to joint stability. However, the
tendons of the rotator cuff muscles insert into the
capsule. Therefore, the dynamic action of the rotator
cuff can influence the tension within the capsule.
Overall, both ligaments and muscles insert directly
into the capsule, providing an indirect link to the
joint stability of the glenohumeral joint.'>** Frozen
shoulder has a distinct capsular pattern of stiffness
in which external rotation is the most restricted
followed by abduction, flexion, and internal
rotation. Normally, the rotator cuff strength will
still be normal except for pain inhibition.'

In Adhesive capsulitis, subscapularis, the largest
and strongest muscle of the rotator cuff muscles

covering the anterior surface of the scapulae
undergoes tightness, which affects the abduction
and external rotation of shoulder.” It originates
from medial two-third of the subscapular fossa and
inserts into the fibers from a tendon which inserts
into the lesser tuberosity of the humerus and
the front of the shoulder joint capsule. Supplied
by upper and lower subscapular nerves which
are innervated by posterior cord of the brachial
plexus.'®” Subscapularis produces an inferior
directed translation force on the humeral head,
and it is the primary muscle that internally rotates
the glenohumeral joint. Long term reduction of
mobility and capsular irritation from subscapularis
dysfunction results in adhesive capsulitis.'**

The physiotherapy treatment for adhesive
capsulitis includes use of modalities like
Transcutaneous Electrical Nerve Stimulation,
Interferential ~Therapy, Ultrasound therapy,
Moist Heat Therapy etc.** Manual therapy for
joint includes Mulligan’s mobilization technique,
Maitland’s mobilization technique, etc. and for
soft tissue release, techniques like myofascial
release, trigger point release technique etc are
administered.”>”? Among them, Positional release
technique is a method in which evaluation and
treatment is done using tender/trigger points
and a position of comfort to resolve the associated
dysfunctions like pain and tightness.** It is an
indirect and passive treatment accomplished by
placing the involved tissue in an ideal position of
comfort.” It acts on the muscle spindle and controls
the muscle spasm.*

METHODOLOGY

Study Design: Experimental

Study Setting: Dr BR Ambedkar College of
Physiotherapy, Dr BR Ambedkar Medical College
and Hospital, Bangalore 560045.

Criteria For Sample Selection:

The patients were selected for the study based on
the following criteria:

Inclusion Criteria
* Patient diagnosed with idiopathic unilateral
adhesive capsulitis

* Pain in the shoulder joint 240% loss of active
shoulder abduction and external rotation
range of motion

* Aged between 40-60 years
* Duration of symptoms between 3-12 months
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Exclusion Criteria:

* Secondary adhesive capsulitis associated with
systemic diseases (diabetes, cardiovascular
disorders etc.)

* Surgical procedures to shoulder (Total
shoulder arthroplasty, manipulation under
anaesthesia etc.)

* Any shoulder injuries or trauma

Sample Size: 20 participants
Sampling Method: Simple Random Sampling

The patients were randomly assigned into 2 groups,
Group A and Group B in which Group A received
subscapularis positional release technique with
capsular stretches and Group B received capsular
stretches alone.

Study Duration: 6 Months Treatment Duration: 10-
15 minutes Procedure And Treatment:

Both, the Group A and Group B were assessed with
the outcome measures, followed by administration
of the treatment techniques, and were immediately
reassessed with the same outcome measures.

Subscapularis Positional Release Technique

e The patients were asked to be in supine
lying and close to the edge of the table with
their arm held by the therapist slightly in
abduction, extension, and internal rotation
at the shoulder.

e The therapist palpated for the tender point
which lies close to the lateral border of the
scapula, on its anterior surface.

e The therapist applies a constant pressure
over the tender point using two fingers for
a duration of 30 seconds of 3 repetitions
with 30 seconds of interval between each
repetition.

e Subscapularis PRT was administered to
Group A

Fig. 1: Therapist performing Subscapularis Positional Release
Technique on model

CAPSULAR STRETCHES

Anterior Capsule Stretch

* Patients were asked to sit or kneel with their
elbow and hand supported by a table beside
the body and use hand of the uninvolved
arm pressing down on the back of the closest
part of their upper arm bone.

* They were asked to hold the position for
30 seconds of 3 repetitions with 30 seconds
interval between each repetition.

Fig. 2: Model performing anterior capsular stretch

Inferior Capsule Stretch

* The patients were commanded to kneel with
their elbow supported by a table beside and
use their uninvolved arm and press down on
the closest part of the upper arm bone.

* They were asked to hold the position for
30 seconds of 3 repetitions with 30 seconds
interval between each repetition.

Fig. 3: Model performing inferior capsular stretch
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e Capsular stretches were administered to
both Group A and Group B

Outcome Measures

* Numerical pain rating scale - for pain
assessment

* Goniometer - for assessing the active
shoulder abduction and external rotation
range of motion.

DATA ANALYSIS/RESULTS

Statistical analysis was done using SPSS 24 version.
Descriptive statistics found using mean, SD and
frequency percentage. Pre post comparison was
done by paired t test between group comparison is

done by unpaired t test. Significant level was set at
5%.

Demographic Data

Table 1: Distribution of units based on gender

Gender Group Total
A B
Female 7 6 13
70.0% 60.0% 65.0%

Male 3 4 7
30.0% 40.0% 35.0%

Total 10 10 20
100.0% 100.0% 100.0%

In Group A 70% are female and 30% are male

In Group B 60% are female and 40% are male

Graph 1: Distribution of units based on gender
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Table 2: Mean and SD of age
Group N Mean Std. Deviation
Age A 10 54.10 8.184
B 10 51.60 6.345

In Group A average age is 54.1 + 8.184 and in Group
B average age is 51.6 + 6.345

Graph 2: Mean and SD of age

Group A

Group B
Age

Shoulder Abduction Rom in Group A And Group B

Table 3: Mean and SD of active shoulder abduction ROM
in Group A and Group B.

Mean Std. Deviation
Group A Pre 72.00 18.135
Post 99.00 18.529
Group B Pre 71.00 11.972
Post 86.00 12.649

The above table show pre post mean score and SD
of shoulder abduction ROM. IN Group A, pre-ROM
is 72+18.135 and post treatment the ROM increased
to 99+£18.529. In Group B, pre-ROM is 71+11.972
and post treatment the ROM increased 86+12.649.

Graph 3: Mean and SD of active shoulder abduction
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Pre-post comparison of active shoulder abduction
rom in group a and group b.

Table 4: t value and P value of active shoulder
abduction ROM in Group A and Group B

Mean tvalue Pvalue Result
Group A PretoPost 27.00 8487 0.000  P<0.05
GroupB  PretoPost 15.00  6.708 0.000  P<0.05

Pre postcomparisonshowsssignificantimprovement
in ROM from pre to post in Group A and Group B.
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Comparison of Active Shoulder Abduction Rom
Improvement Between Group A and Group B

Table 5: t value and p value of pre post comparison in
active shoulder abduction ROM

Average t P Result
improve  value value
ment
B Group A 27.00
Shoul
oweer 2979 0008 P<0.05
abduction  Group B 15.00
Comparison between Groups shows p<0.05.

Therefore, there is statistically significant difference
between Group A and Group B. Group A’s
improvement is better than Group B.

Active external rotation rom of shoulder in group
A and group B

Table 6: Mean and SD of active External rotation ROM in
Group A and Group B

Mean Std. Deviation
Group A Pre 34.00 9.660
Post 57.00 12.516
Group B Pre 32.00 9.189
Post 45.00 7.071

The above table show pre post mean score and SD
of active External rotation ROM. In Group A, pre-
ROM is 34 £ 9.660 and post treatment the ROM
increased to 57 + 12.516. In Group B, pre-ROM is
32 + 9.189 and post treatment the ROM increased
to 45+ 7.071.

Graph 4: Mean and SD of Active External rotation ROM
in Group A and Group B
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Pre-post Comparison of Active Shoulder External
Rotation rom in Group A and Group B

Table 7: Pre post comparison of active external rotation

ROM in Group A and Group B
Mean tvalue Pvalue Result
Group A Preto 23.00 10.371 0.000 P<0.05
Post
GroupB  Preto 13.00 8.510 0.000 P<0.05
Post

Pre postcomparisonshowssignificantimprovement
in ROM from pre to post in Group A and Group B.

Table 8: t value and P value of active shoulder external
rotation ROM in Group A and Group B

Average t P Result
improvement value value
| Grgup 23.00
f;t:trlgi 3810 0001 P<0.05
Group 13.00
B
Comparison between group shows p<0.05.

Therefore, there is statistically significant difference
between Group A and Group B. Group A’s
improvement is better than Group B.

Numerical Pain Rating Scale in Group A and Group
B

Table 9: Mean and SD of NPRS in Group A and Group
B

Mean Std. Deviation
Group A Pre 8.10 .737
Post 6.20 1.135
Group B Pre 7.90 994
Post 6.60 .843

The above table show pre post mean score and SD
of NPRS. In Group A, pre-ROM is 8.1 £ 0.737 and
post treatment the ROM reduced to 6.2 £ 1.135. In
Group B, pre NPRS is 7.9 + 0.994 and post treatment
the ROM reduced to 6.6 + 0.843.
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Graph 5: Mean and SD of NPRS in Group A and Group
B

Pre-Post Comparison of NPRS in Group A and
Group B
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Table 10: Pre post comparison of NPRS in Group A and
Group B

Mean tvalue Pvalue Result
Group  Preto g5 8143 0000  P<0.05
A Post
Group  Preto 45, 8510 0000  P<0.05
B Post

Pre postcomparisonshows significantimprovement
in VAS from pre to post in Group A and Group B.

Comparison of NPRS improvement between Group
A and Group B

Table 11: t value and P value of NPRS in Group A and
Group B

Average t P Result
improvement value value
NPRS Grzup 1.900
G 2152 0.044 P<0.05
roup
B 1.300
DISCUSSION
Comparison between groups shows p<0.05.

Therefore, there is statistically significant difference
between Group A and Group B.

Adhesive capsulitis is one of the most common
causes of inappropriate shoulder function. This
study was conducted to examine the immediate
effectiveness of subscapularis positional release
technique in patients with unilateral adhesive
capsulitis.

In Group A, the mean shoulder abduction ROM
post intervention was 99° with a difference of 27°
from pre to post intervention, with a t value of 8.487
indicating that there was significant improvement
in shoulder abduction ROM post intervention.
The mean shoulder external rotation ROM post
intervention was 57° with a difference of 18° from
pre to post intervention, with a t value of 12.516
indicating that there was significantimprovementin
shoulder external rotation ROM post intervention.
The mean NPRS post intervention was 6.20 with a
difference of 1.900 from pre to post intervention,
with a t value of 8.143 indicating that there was
significant improvement in NPRS post intervention.

In Group B, the mean shoulder abduction ROM
post intervention was 86° with a difference of 15°
from pre to post intervention with a t value of 6.708
indicating that there was significant improvement
in shoulder abduction ROM post intervention.

The mean shoulder external rotation ROM post

intervention was 45° with a difference of 13° from
pre to post intervention, which gave a t value
of 8510 indicating that there was significant
improvement in shoulder external rotation ROM
postintervention. The mean NPRS post intervention
was 6.60 with a difference of 1.300 from pre to
post intervention, which gave a t value of 8.510
indicating that there was significant improvement
in NPRS post intervention.

On comparing Group A and Group B, the t value
of shoulder abduction ROM was 2.979, the t value
of shoulder external rotation ROM was 3.810, and
the t value of NPRS was 2.152 which showed that
there was significant improvement in Group A
over Group B.

The possible physiology of reduction in pain and
improved range of motion may be due to the
following reasons, Positional Release Technique is
thought to decrease tissue tenderness by altering
nociceptor activity in the soft tissues. Based on
previous literature and our current findings, it
appears that PRT techniques have the capacity to
provide immediate relief of tenderness. Also, PRT
apparently begins to engage the fascial tension
patterns associated with trauma, inflammation,
and adhesive pathology. This process may involve
an “unwinding” action in the myofascial tissue.
Kerry and George concluded that the application
of PRT may be effective in producing reduction
of joint hypomobility. When the muscles crossing
joints become hypertonic or tight, the result is joint
hypomobility. By using PRT, the affected muscles
and fascial tissues relax. PRT appears to affect
inappropriate proprioceptive activity during this
phase, thus helping to normalize tone and set the
normal length-tension relationship in the muscle
by elongation of the involved muscle fibers to their
normal state. It also reduces fascial tension, and joint
hypo-mobility and subsequently increase the ROM
and decrease in pain.*#? With Capsular stretches,
when tissues are stretched with a low intensity,
prolonged stretch force, plastic deformation occurs,
and the length of the tissue increases. The increase
in range may be attributed to stretching of muscles
and the capsule that becomes shortened because of
decreased mobility and pain.”

CONCLUSION

The conclusion of this study is based on the
comparison of pre post mean measures of Active
Shoulder Abduction ROM, Active Shoulder
External Rotation ROM, and Numerical Pain
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Rating Scale within and between Group A and
Group B which concluded that there is significant
improvement in both the groups but participants
who received subscapularis positional release
technique with capsular stretches (Group A)
showed more improvement than participants who
received capsular stretches alone (Group B) in terms
of pain. The difference was significant statistically.

As per Data analysis and interpretation and
Clinical improvement, Null hypothesis is rejected,
and Alternate hypothesis is accepted which states
“There was significant difference in-terms of pain
and range of motion among the patients who
received subscapularis positional release technique
along with capsular stretches and patients who
received capsular stretches alone.”

LIMITATIONS AND RECOMMENDATIONS

This study was conducted with 20 patients only and
in future, studies with a larger sample size can be
conducted for better results. This study showed the
immediate effectiveness of the treatment; therefore,
it is not possible to know the long-lasting effects of
the treatment, for which a study of longer duration
can be conducted.

IMPLICATIONS TO PRACTICE

As this study has shown significant immediate
improvement in participants who received
subscapularis positional release technique in terms
of pain and range of motion, it can be used in the
treatment protocol of adhesive capsulitis as with its
immediate effectiveness, and it may also increase
the patient therapist adherence and treatment
adherence.

REFERENCES

1. Dias R, Cutts S, Massoud S. Frozen shoulder.
BM]J 2005; 331:1453-6.

2. Hakim AJ, Cherkas LF, sector TD, MacGregor
AJ. Genetic associations between frozen
shoulder and tennis elbow: a female twin study.
Rheumatology (Oxford) 2003; 42:739_742.

3. Prestgaard TA. Frozen shoulder (adhesive
capsulitis). http://www.uptodate.com/home.
Accessed Jan. 22, 2015.

4. Kelley M, Mcclure P, Leggin B. Frozen
shoulder: Evidence and a proposed model
guiding rehabilitation. ] Orthop Sports Phys
Ther 2009; 39:135-148.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Noél E, Thomas T, Schaeverbeke T, Thomas P,
Bonjean M, Revel M. Joint Bone Spine. 2000;
67(5):393-400.

Hand GC, Athanasou NA, Matthews T, Carr
AJ. ] Bone Joint Surg Br. 2007 Jul; 89(7):928- 32.

Sheridan MA, Hannafin JA. Orthop Clin North
Am. 2006 Oct; 37(4):531-9.

Walmsley S, Rivett DA, Osmotherly PG.
Adhesive capsulitis: Establishing consensus on
clinical identifiers for stage 1 using the delphi
technique. Phys Ther 2009; 89:906 - 917.

Cho CH, Song KS, Kim BS, Kim DH, Lho
YM. Biological Aspect of Pathophysiology
for Frozen Shoulder. Biomed Res Int. 2018;
2018:7274517.

JF Sarwark, ed: Essentials of Musculoskeletal
Care, ed 4. Rosemont, IL, American Academy
of Orthopaedic Surgeons, 2010.

Wu F, Kachooei AR, Ebrahimzadeh MH,
Bagheri F, Hakimi E, Shojaie B, Nazarian
A. Bilateral ~Arm-Abduction  Shoulder
Radiography to Determine the Involvement of
the Scapulothoracic Motion in Frozen Shoulder.
Arch Bone Jt Surg. 2018 May;6(3):225-232.

Kingston K, Curry EJ, Galvin JW, Li X.
Shoulder adhesive capsulitis: epidemiology
and predictors of surgery. ] Shoulder Elbow
Surg. 2018 Aug;27(8):1437-1443.

Lamplot JD, Lillegraven O, Brophy RH.
Outcomes From Conservative Treatment
of Shoulder Idiopathic Adhesive Capsulitis
and Factors Associated with Developing
Contralateral Disease. Orthop ] Sports Med.
2018 Jul;6(7):2325967118785169.

Antony Paul, Joshua Samuel Rajkumar Clinical
orthopaedics, and related research. 472(7),
2262-2268, 2014

Klapper, RC, Jobe, FW, Matsuura, P. The
subscapularis muscle and its glenohumeral
ligament-like bands. A histomorphologic
study. Am ] Sports Med. 1992; 20(3):307-310.

The Frozen Shoulder Syndrome Description
of a new technique and five case reports using
the subscapular nerve block and subscapularis
trigger point infiltration, Acta Anaesth. Belg
2006. 57: 137-143.

Agurre K, Mudreae A, Kiel ]J. Anatomy,
shoulder and wupper limb, subscapularis
muscle.Stat pearls 2020 Aug 10

Rajesh S, Monalisa Pattnaik and Dr
Patitapaban Mohanty. 2016 “Effect of treating
tight subscapularis in adhesive capsulitis”.
International journal of current research, 8(10),
40682-40688.

DeLany JP 2002. Subscapularis: The Hidden

POT]J / Volume 15 Number 3 / July- September 2022



120

20.

21.

22.

23.

24.

Physiotherapy and Occupational Therapy Journal

Culprit NMT Center, St. Petersburg FL Revised
10/02

DeSantana JM, et al. Effectiveness of
Transcutaneous Electrical Nerve Stimulation
for treatment of hyperalgesia and pain. Current
Rheumatology Reports. 2008; 10:492

Jewell DV, Riddle DL, Thacker LR.
Interventions associated with an increased or
decreased likelihood of pain reduction and
improved function in patients with adhesive
capsulitis: A retrospective cohort study. Phys
Ther 2009; 89:419-429

Carel Bron et al. 2007. Treatment of myofascial
trigger points in patients with chronic shoulder
pain: a randomized, controlled trial BMC
Musculoskeletal Disorders 8: 107.

Page, M.J., Green, S., Kramer, S., Johnston,
R.V., McBain, B., Chau, M., & Buchbinder, R.
Manual therapy and exercise for adhesive
capsulitis  (frozen  shoulder).  Cochrane
Database Syst Rev. 2014 Aug 26;(8):CD011275.
doi: 10.1002/14651858.CD011275.

Kery D Arnbrogio, George B Roth: Positional
Release therapy: assessment and treatment of
musculoskeletal dysfunction: mosby 1997.

25.

26.

27.

28.

29.

Rupalia H, Patel S. Immediate effect of muscle
energy technique and positional release
therapy on SLR90-90, ankle dorsiflexion range
and Y-balance test- an experimental study. Int J
health Sci Res. 2019; 9(9):53-58.

L. Collebrusco, Open Journal of Therapy and
Rehabilitation 2 (2014) 19-20

Weiselfish, S.: Manual
Orthopedic  and  Neurologic  Patient
Emphasizing Strain and  Counterstrain
Technique. Hartford, CT, Regional Physical
Therapy (self- published), 1993.

Ibanez-Garcia, J., Alburquerque-Sendin, F.,
Rodriguez-Blanco, C., Girao, D., Atienza-
Meseguer, A., Planella-Abella, S. Changes in
masseter muscle trigger points following strain-
counterstrain or neuro-muscular technique. J
Bodyw Mov Ther; 13: 2-10, 2009.

Neeti Mishra, Anil Kumar Mishra and Kruti
Goti. Effect of Capsular Stretch Versus
Sleeper Stretch on Pain, ROM, and Shoulder
Functions in Patients with Adhesive Capsulitis
- A comparative study. International Journal
Recent Science Research. 9(4), 25634-25637,
2018.

Therapy for the

POT]J / Volume 15 Number 3 / July- September 2022



