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Abstract |

Background Objectives: Restriction in Adhesive capsulitis is known, however pattern of restriction in
di erentgroups of adhesive capsulitis is unknown and unclear.

Methods: Self-administered questionnaire was undertaken to measure the available range of motion (ROM)
among 60 patients of adhesive capsulitis divided in 3 groups idiopathic, diabetic and traumatic. Age ranged
from 40 to 75 years. Standardized Goniometer was used to measure the ranges of shoulder. The data was
collected and analyzed statistically by Statistical Package for the Social Sciences (SPSS) software.

Results: Study included 60 patients of adhesive capsulitis consisting of three groups of idiopathic, diabetic
and traumatic adhesive capsulitis (20 each). The results regarding patterns of ranges in all groups showed that
for flexion range of motion there was non-significant di erence between idiopathic and diabetic Group (p
value 0.69), while between idiopathic versus traumatic and diabetic versus traumatic group it was significant
(p value 0.04 and 0.017 respectively). For extension range of motion, between idiopathic and diabetic group,
there was non-significant di erence (p value 0.227), while it was significant for idiopathic versus traumatic
and diabetic versus traumatic groups (p value 0.022 and 0.001 respectively). Results for abduction range of
motion, there was non-significant di erence for all groups i.e. idiopathic versus diabetic, idiopathic versus
traumatic and traumatic versus diabetic groups (p value 0.085, 0.503 and 0.286 respectively), while for
internal and external rotation groups of idiopathic versus diabetic and idiopathic versus traumatic all showed
significant di erence (p value 0.000) and non-significant for traumatic versus diabetic group (p value 0.151
and 0.326 respectively) for internal and external rotation.

Conclusion: The study concluded that diabetic and traumatic group of adhesive capsulitis followed cyriax

‘capsular pattern' but in idiopathic group of adhesive capsulitis this pattern did not emerged.
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Introduction amalgamation of restricted movement and pain
leading to the sizable work absenteeism and use of
medical services. Furthermore episodic shoulder pain
is incessant reason of primary care attendance.”
Idiopathic adhesive capsulitis a painful and sti

Painful shoulder syndromes comprises a signifi-
cant part of the new patient load at specialist
clinics.” In many cases these patients referred due to
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shoulder of an unnamed etiology. In idiopathic
adhesive capsulitis the joint capsule become thick
and shortened and the collagen is packed more
densely.” Joint restriction is due to the growth of
abnormal tissue in between the articular surfaces.
Furthermore deplete amount of synovial fluid which
play a role of lubrication to shoulder joint during
movements also contribute to the restricted intra-
articular movements.” There is reduction in intra-
articular volume and capsular compliance due to
which glenohumeral motion become restricted in all
planes.”” Shoulder adhesive capsulitis goes by mane
names and among them scapulohumeral periarthritis,
periarthritis of dupley, periarthritis of shoulder and
check-rein shoulder are more sought after. This
condition came into scene by the works of Putnam in
1982 than later by Codman.® Adhesive capsulitis
rated as the third common reason of musculo skeletal
dysfunction with the prevalence rate of 2% in the
general population; however, this rate increases
dramatically in the reported cases of diabetics with
the prevalence rate up to 11%. Type 1 diabetics have a
40% chance of developing adhesive capsulitis in their
life. Cases of bilateral adhesive capsulitis have a
prevalence of 16% among all the patients with adhe-
sive capsulitis. However, backsliding is uncommon
in this condition. This particular condition is more
often seen in patients of fifth to sixth decades and
women aremorea ected than men.® As far as pain in
concerned, exercises play a huge role in symptom
relief in case of Adhesive capsulitis, these exercises
improve both flexibility and extensibility of shoulder
capsule. Which result in pain reduction. Antero
inferior part of joint capsule and point of attachment
of joint capsule to neck of humerus is the most
thickened part in adhesive capsulitis”. Adhesive
capsulitis occurs not in high quantity but it has a high
psychological impact due to pain and functional
disability. Frozen shoulder is divided into three
phases: The freezing stage (severe movement
restriction and in some cases pain also present), The
frozen stage (maximum sti ness phase) and The
thawing phase (returns to normal phase , pain and
restriction come back to normal).® Despite the
recovery of functional abilities some researches
depict that up to 50% of patients kept on feeling mild
pain and sti ness seven years after the foundational
symptoms as well as restriction in shoulder range of
motion compared with the healthy shoulder.”” Some

studies claim that there are 20 to 50% patients with
adhesive capsulitis that su er restriction issues and
other problems that may remain for as long as 10
years. Females of age between 50 to 70 are most
likely to produce this condition.” Furthermore,
adhesive capsulitis is largely a unilateral and majorly
a self-limiting condition, which recovers within 2to 3
years on its own. But some researches claim that
about 40% of the individuals have issues with
symptoms and restricted range of motion even after 3
to 4 years. Adhesive capsulitis is mostly perceived as
a self-limiting condition however complete recovery
from symptoms does not always occur. 59% of the
cases had a near normal shoulder after 4 years."”
There are many risk factors that can determine the
degree of joint restriction between capsule and
glenoid cavity. Diabetes mellitus, stroke, cerebro-
vascular accident, lung disease, arthritis, rheumatic
disease, spinal disc conditions and cardiac issues are
all risk factors of Adhesive capsulitis. Frozen shoul-
der by far have connections with other conditions.
Diabetes mellitus is the most frequent participant in
adhesive capsulitis among systemic conditions, Even
some surgical treatment can contribute to adhesive
capsulitis like cardiac surgery, cardiac catheterization
and radial neck surgery.” Age is the major decider
usually it occurs in individuals more than 40 years.®*
As stated by cyriax, restriction in shoulder move-
ments under-take according to capsular pattern.
External rotation restricted more than abduction then
internal rotation and finally then flexion. Surgical
and radiological analysis have showed that anterior
structures of the glenohumeral joint are mostly
a ected,"”” which gives us clear indication why the
external rotation is the most noted pattern of
movement restriction in adhesive capsulitis.“”

Shoulder pain and restricted range of shoulder motion
have severe e ect on patient’s daily living and is a
major cause of hospital turnouts. The aim of this study
is to investigate the frequency with which the
shoulder pain in the society in people with idiopathic,
traumatic and adhesive capsulitis, is linked up with
restriction of movement and is there any particular
movement that is more likely to be restricted than
others.

Methods

Comparative Cross-sectional study was conducted on
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comparison of restricted movement pattern among
patients with idiopathic, diabetic and traumatic adhe-
sive capsulitis. using convenient sampling procedure
to collect data. Total 60 patients calculated through
Tasto JP,2005 were included in this study and divided
into three groups, idiopathic, diabetic and traumatic.
Each group will be comprised on 20 patients. The
sample size is calculated at 95% level of confidence.
Data was collected from Physiotherapy Department,
Lahore General Hospital, Lahore and analyzed in
University Institute of Physical Therapy, University
of Lahore. The time duration of data collection was
three months. Both male and female subjects were
included in this study, age between 40 to 75 years.
Only unilateral frozen shoulder patients were
included in this study. Only those patients were taken
who were free from cancer, any systemic disease and
any infection. Data was collected through a self-
administered questionnaire and the range of
movement is measured by a standardized valid
reliable Goniometer. The subjects had developed
restriction in Range of Motion (ROM) due to
adhesions and on the basis of the cause of restriction
we divided the subjects into three groups named as
idiopathic, diabetic and traumatic adhesive capsulitis.
Range of motion measured twice for each movement
and average of these were taken into account. In this
study five di erent shoulder movements were
measured with Goniometer and those movements
were shoulder flexion, shoulder extension, shoulder
abduction, shoulder internal rotation and shoulder
internal rotation. Collected data was entered and
analyzed on Statistical Package for the Social
Sciences (SPSS) version 20.

Results

Total 60 patients were asked to fill the questionnaire
and included in study, among them 33.33% (20) were
belonged to idiopathic adhesive capsulitis, 33.33%
(20) were belonged to diabetic adhesive capsulitis
and 33.33%(20) from traumatic adhesive capsulitis.

Results regarding pattern of shoulder range of flexion
movement showed that there was Mean + Standard
Deviation (SD) for idiopathic frozen shoulder group
of patients (111.75+29.50), while that of Mean + SD
(114.30+12.29) for diabetic frozen shoulder group
and Mean + SD (98.30+15.46) for traumatic frozen
shoulder group. Comparisons of means with Analysis

of Variance (ANOVA) extension of least significant
di erence of shoulder range of flexion movement
showed that there was non-significant di erence of
2.55 (p value 0.696) between patients of idiopathic
frozen shoulder group to diabetic frozen shoulder
group, while a significant di erence idiopathic to
traumatic frozen shoulder group with mean
di erence 13.45 (p value 0.043). There was mean
di erence of 16.00 (p value 0.017) between traumatic
and diabetic group of frozen shoulder patients.

Table 1: Group Based Results among Three Groups of
Adhesive Capsulitis in terms of Restricted ROM.

Pattern of restriction
(From ascending to descending order)

Group

Abduction> Internal Rotation >
External Rotation> Flexion> Extension

Idiopathic
Adhesive
Capsulitis

External Rotation> Abduction>
extension> Flexion> Internal Rotation

Diabetic
Adhesive
Capsulitis

External Rotation> Abduction>
Flexion> Extension> Internal Rotation

Traumatic
Adhesive
Capsulitis

Results regarding pattern of shoulder range of
extension movement showed that there was Mean +
SD (37.92.75+5.21) for idiopathic frozen shoulder
group of patients, while that of Mean + SD
(36.6+2.97) for diabetic frozen shoulder group and
Mean + SD (41.63+6.20) for traumatic frozen
shoulder group. Comparisons of means with ANOVA
extension of least significant di erence of shoulder
range of extension movement showed that there was
non-significant di erence of 1.92 (p value 0.227)
between patients of idiopathic frozen shoulder group
to diabetic frozen shoulder group, while a significant
di erence idiopathic to traumatic frozen shoulder
group with mean di erence 3.71 (p value 0.022).
There was mean di erence of 5.63 (p value 0.001)
between traumatic and diabetic group of frozen
shoulder patients.

Results regarding pattern of shoulder range of
abduction movement showed that there was Mean +
SD (53.45+15.69) for idiopathic frozen shoulder
group of patients, while that of Mean + SD
(60.70+12.34) for diabetic frozen shoulder group and
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Mean + SD (56.23+10.75) for traumatic frozen
shoulder group. Comparisons of means with ANOVA
extension of least significant di erence of shoulder
range of abduction movement showed that there was
non-significant di erence of 7.25 (p value 0.085)
between patients of idiopathic frozen shoulder group
to diabetic frozen shoulder group, and idiopathic to
traumatic frozen shoulder group with mean di erence
2.78 (p value 0.503). There was mean di erence of
4.46 (p value 0.286) between traumatic and diabetic
group of frozen shoulder patients.

Results regarding pattern of shoulder range of internal
rotation movement showed that there was Mean + SD
(29.125+14.85) for idiopathic frozen shoulder group
of patients, while that of Mean + SD (47.20+9.96) for
diabetic frozen shoulder group and Mean + SD
(52.41+8.08) for traumatic frozen shoulder group.
Comparisons of means with ANOVA extension of
least significant di erence of shoulder range of
internal rotation movement showed that there was
significant di erence of 18.08 (p value 0.000)
between patients of idiopathic frozen shoulder group
to diabetic frozen shoulder group, and idiopathic to
traumatic frozen shoulder group with mean di erence
23.30 (p value 0.000). There was mean di erence of
5.21 (p value 0.151) between traumatic and diabetic
group of frozen shoulder patients. Results regarding
pattern of shoulder range of external rotation
movement showed that there was Mean + S D (40.92+
5.53) for idiopathic frozen shoulder group of patients,
while that of Mean + SD (30.41+9.17) for diabetic
frozen shoulder group and Mean + SD (28.05+7.47)
for traumatic frozen shoulder group. Comparisons of
means with ANOVA extension of least significant
di erence of shoulder range of external rotation
movement showed that there was significant
di erence of 10.51 (p value0.000) between patients of
idiopathic frozen shoulder group to diabetic frozen
shoulder group, and idiopathic to traumatic frozen
shoulder group with mean di erence 12.87 (p value
0.000). There was mean di erence of 2.36 (p value
0.326) between traumatic and diabetic group of frozen
shoulder patients.
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Figure 1: Representing Group Based Restriction in 5
Di erent Groups (Flexion, Extension, Abduction,
Internal Rotation and External Rotation).

Table 2: Percentage Restriction in ROM of 5 Di erent

Movements in ldiopathic, Diabetic and Traumatic
Adhesive Capsulitis.

Grouns Movement Mean Normal Di e- Percentage

P ROM ROM rence Restriction

o Flexion 111.75 180 6825 37.91%

§ «» Extension 37.92 60 22.08 36.8%

2= Abduction 5345 180 12655 70.30%
w

2 g Internal 2011 70 4089  62.27%

= (O rotation

o

2 External 4092 90 4908  54.53%

—_ rotation

o Flexion 11430 180 65.7 36.5%

B " Extension 36.00 60 24 40%

§ £  Abduction 67.70 180 1123  66.27%
=)

g 2, el 4720 70 228  3257%

8 O rotation

& External

a) ' 3041 90 5959  66.21%

rotation

® Flexion 9830 180 817  45.38%

= wn

@ £ Extension 4163 60 1837  30.61%

2 3@ Abduction 5623 180 12277  68.76%
©

& @ UnClie 5241 70 1759  25.12%

s rotation

5

s External 2805 90 6195 68.83%

= rotation

Discussion

This is the study to compare the pattern of restriction
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in shoulder range of motion among three groups of
patients. These groups are of idiopathic, traumatic
and diabetic adhesive capsulitis. Unlike the other
studies, this study compares patients of same
pathology based on di erent cause. In this study five
movements were examined flexion, extension,
abduction, internal rotation and external rotation.

In a study of examining movement and pain pattern in
early stage adhesive capsulitis (Sarah Walmsley et al,
2014) concluded that the most di erently behaved
movements in patients of early stage idiopathic adhe-
sive capsulitis were external rotation and abduc-
tion."® Researcher also elaborates the same pattern
that the external rotation and the abduction was the
most di cult and demanding movements for the
patients of adhesive capsulitis. According to Sarah et
al mean for abduction movement was 81.4 while in
our study mean for idiopathic adhesive capsulitis was
53.45,"" mean for diabetic adhesive capsulitis was
60.70 and mean for traumatic adhesive capsulitis was
56.23. In same way, according to Sarah et al the mean
for external rotation was 36.0,“® our study showed the
mean of 40.92, 30.41 and 28.05 for idiopathic,
diabetic and traumatic groups respectively. This
study isdi erent from Sarah’s in regards that we took
patients of adhesive capsulitis in the frozen stage of
this parti-cular disease. Furthermore, our patients not
only belonged to idiopathic class but also to diabetic
and traumatic ones.

A study on shoulder kinematics in subjects with
frozen shoulder (Peter j. Rundquist et al, 2003)
compared ROM of patients of frozen shoulder with
control comparison group. This study concluded that
there was significant decrease in shoulder kinematics
in the frozen shoulder group.“” Furthermore, this
study also concluded that there was not any particular
capsular pattern emerged.®” In this point researcher’s
study supports this claim of Peter j. Rundquist as we
also did not find any capsular pattern in our study in
our study. We compared patients of one group of
adhesive capsulitis with the other two groups of same
pathology based on di erent cause. Peter took
measurement in two phases i.e. movement relative to
the trunk and movement relative to the scapula.””
There were marked di  erence in both groups in terms
of range of motion. The ranges of our study is not
matched with Peter et al except mean external
rotation which is quite close with peter’s both groups

i.e. relative to the trunk and relative to Scapula.

Eto ,1991 who studied 17 individuals with
“periarticular scapulohumeralis”, wrote down that
the highest elevation was ranging from 21° to 67°
averaging 38.3°.“” In the present study, the abduction
values ranging from 38° to 68° in case of idiopathic
adhesive capsulitis, 48° to 72° in case of diabetic
adhesive capsulitis and 43° to 69° in case of traumatic
adhesive capsulitis.

Clarke etal, 2003 took 30 known patients of Adhesive
capsulitis and they compare their range of motion
with hydrogoniometer.“? A hydrogonio-meter is a
special type of goniometer which is filled with water
and uses gravity as reference point. In our study, we
used standard goniometer instead of hydrogonimeter
and our values were not based on gender as in
Clarke’s study, they were based on group of patients
I.e. (idiopathic, diabetic and traumatic). In our study,
the values of external rotation were greater than those
measured by Clarke. His values were, men averaged
23° and women averaged 28°,“Y on the contrary
researcher’s values were averaged 40°, 30° and 28°
for idiopathic, diabetic and traumatic groups of
adhesive capsulitis respectively and our abduction
values were also greater as compare to those
presented by Clarke. His values for abduction were,
men averaged 42° and women averaged 51°, on the
contrary researcher’s values were 53°, 60° and 56° for
idiopathic, diabetic and traumatic group of adhesive
capsulitis respectively.

An interesting evaluation given by (Terry et al, 1991)
regarding external and internal rotation Range of
motion when the arm is abducted and when the arm is
adducted.”” According to him range of motion was
greater for external rotation when arm is positioned in
abduction, whereas range of motion for internal
rotation was smaller when arm is positioned in abduc-
tion.”” This pattern according to him is remarkably
plausible in non-symptomatic shoulders too.?”
Whereas, researcher took measurements of external
and internal rotations in adduction. And found that
external rotation in adduction is more restricted as
compare to the internal rotation. The mean values of
ROM of internal rotation were 29.11°, 47.20° and
52.41° for idiopathic, diabetic and traumatic group of
adhesive capsulitis respectively, on the other hand the
mean values of ROM of external rotation were
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40.92°,30.41° and 28.05° for idiopathic, diabetic and
traumatic group of adhesive capsulitis respectively.

Sang yoon lee et al, 2015 conducted a study on
relationship of adhesive capsulitis and capsular
sti ness, in that study he concluded that abduction
and external rotation were the most restricted move-
ments in patients who had capsular sti ness.*” He
also concluded that capsular sti ness had play no role
in the onset of pain in his subjects.”” In this study,
researcher found the same pattern, external rotation
and abduction were the two most hampered move-
ments but we had not considered capsular sti ness in
terms of culprit causing ROM restriction. Further-
more, Sang et al stated that the prevalence of adhe-
sive capsulitis is greater in women as compare to the
men,” to support his statement he stated further that
the cause of this is because women with adhesive
capsulitis had considerably sti er capsule than
men.” In this study gender distribution among
groups was quite interesting, in idiopathic adhesive
capsulitis patients the gender ratio was men 55% and
women 45%, in diabetic adhesive capsulitis patients
the gender ratio was men 40% and women 60% and in
traumatic adhesive capsulitis patients the gender
ration was men 60% and women 40%.

Conclusion

This study concluded that diabetic and traumatic
group of adhesive capsulitis showed capsular pattern
as proposed by the cyriax (external rotation restric-
ted more than abduction then internal rotation and
finally then flexion) but the capsular pattern of
cyriaxdid not appeared in idiopathic group of
adhesive capsulitis.
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