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ABSTRACT

Background: The present study aimed to compare the effectiveness of a single dose and two doses of intraarticular
corticosteroids injections followed by home exercise programme in patients with adhesive capsulitis.

Methods: The study was done over two years. Eighty four patients with adhesive capsulitis were enrolled in the
study. The patients were randomly assigned to two groups: In group | 38 patients were given a single dose of
intraarticular corticosteroid injection (1 mL, 40 mg methylprednisolone acetate) followed by a twelve-week home
exercise programme. In group Il 46 patients were given two doses of intraarticular corticosteroid injection (1 mL, 40
mg methylprednisolone acetate) at first and third week followed by home exercise programme. All the patients were
assed for functional out come at six and twelve weeks using Shoulder pain and disability index (SPADI) and Constant
Moore’s shoulder score (CMS).

Results: Both groups showed considerable improvement from the baseline, but no significant differences were found
between the two groups at twelve weeks. Mean changes in range of motion and shoulder pain and disability index—
pain score were statistically no different between the two groups at the twelve weeks.

Conclusions: Intraarticular corticosteroids have the additive effect of providing rapid pain relief when combined with
home exercise program in adhesive capsulitis. No significant differences in outcome were found in patients treated
with a single or two doses of corticosteroid injection.
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INTRODUCTION

Adhesive capsulitis is a common cause of shoulder pain
and disability and is characterized by shoulder pain and
gradual loss of active and passive shoulder motion. It
affects 2-5% of the general population. *

The aetiology of adhesive capsulitis remains unclear. It
has been associated with older age, diabetes, female
gender, post trauma, prolonged immobility, cervical
spondylosis, thyroid disease, stroke, myocardial infarcts
and presence of autoimmune disease.” Three phases have
been described in the progression of the condition:
increasing pain and stiffness, in the first two —nine
months, a steady-state period from four to twenty months,

and a spontaneous recovery lasting between five and
twenty six months.® Some authors believe it is a self-
limiting disorder, but others suggest a chronic disorder
leading to longer term disability. In the recovery stage,
approximately 7-15% of patients permanently lose their
full range of motion. Exercises, physiotherapy
programmes including ultrasound, laser, transcutaneous
electrical stimulation and iontophoresis, oral non-
steroidal anti-inflammatory drugs, oral steroid and
intraarticular injections or their combinations are used to
treat adhesive capsulitis. In  resistant  patients
manipulation or surgical release by arthroscopic
adhesivolysis or hydrodilatation has been advised.*
Multiple studies have showed merits and demerits of
different treatment options for adhesive capsulitis.>®
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Some studies show minimal improvement with a single
corticosterioid  injection and physiotherapy. We
undertook this study to assess whether a second dose of
intraarticular corticosteroid has a benefit over a single
dose when combined with a home exercise programme in
cases of adhesive capsulitis.

METHODS

This prospective study was conducted at Department of
Orthopaedics, Shri B. M. Patil Medical College, Vijaypur
from May 2013-December 2015. The study included all
newly diagnosed patients of adhesive capsulits. A
diagnosis of adhesive capsulitis was made when there
was a presence of shoulder pain with limitation of both
active and passive movements of the glenohumeral joint
of 25% in at least two directions.™

Inclusion criteria

Patients aged between 30-70 years who were diagnosed
with adhesive capsulitis, persistence of symptoms
between six weeks and six months, patients with
restriction in abduction to less than 120 degrees and
patients with 50% reduction in external rotation as
compared with the contralateral side were included in the
study.

Exclusion criteria

Patients with previous shoulder surgery, history of steroid
injections in the same shoulder, other suspected shoulder
pathology (tumour, rotator cuff rupture. infection,
arthritis), bleeding diathesis, cervical spine pathology,
history of trauma to the shoulder, pregnancy were
excluded from the study.

A total of eighty four patients with adhesive capsulitis
were enrolled in this study. Informed consent was
obtained from all patients. All patients were randomized
after initial evaluation by selecting a sealed unmarked
envelope containing a letter that informed them of their
group. Group | patients (n= 38) with fourty two shoulder
involvements were given intraarticular injection of 1 mL,
40 mg methylprednisolone acetate followed by a twelve-
week home exercise programme. Group Il patients (n=
46) with fifty eight shoulder involvements were given
two doses of intraarticular injection of 1 mL, 40 mg
methylprednisolone acetate at time of presentation and
third week with home exercise programme. Initial
evaluation included the recording of demographic data,
medical history, and relevant comorbidities.

The injections were given using a posterior approach,
with the patient seated, and the affected arm rotated
internally. The site of injection was marked by placing
the index finger of the on the coracoid process and the
thumb on the angle between the spine of the scapula and
the acromion. The needle was introduced 1 cm below the
thumb and aimed at the coracoid process.

A 2 ml syringe, fitted with a 5 cm, 21 gauge needle was
used. All the injections were given by a single surgeon.
The second injections were given using the same
technique. Following the injection patients were advised
to do a home exercise programme. Initially, pendulum
exercises and passive shoulder self-stretching in forward
elevation, external rotation, horizontal adduction and
internal rotation were advised. Patients were instructed to
stretch the shoulder to the point of tolerable discomfort
two times a day. The goal was to stretch the capsule
sufficiently to allow restoration of normal shoulder
biomechanics.

All patients were assessed at six and twelve weeks
following the injection. At the follow up, passive range of
motion of the involved shoulder was measured in all
planes with a long-arm goniometer with patients in
supine position. All movements of the shoulder were
assessed and recorded. Visual analogue scale (VAS) was
used to assess night pain. Shoulder pain and disability
index (SPADI) was administered to all patients to
evaluate shoulder disability, and was evaluated with
SPADI- pain, SPADI-disability and SPADI- total. The
five-item pain subscale addresses pain experienced
during activities of daily living, and were graded from no
pain to worst pain imaginable. The eight disability items
addressed the level of difficulty in performing activities
of daily living. These items were graded from no
difficulty to so difficult it required help. Subscales were
scored in a three-part process. First, item scores within
the subscale were summed. Then, this sum was divided
by the summed distance possible across all items of the
subscale to which the person responded. Third, this ratio
was multiplied by 100 to obtain a percentage. Higher
scores on the subscale indicate greater pain and greater
disability. To obtain the shoulder pain and disability
index total score, pain and disability subscales were
averaged.'*?

Data were shown as meanzstandard deviation or median
(interquartile range), where appropriate. Categorical
variables were presented as percentages. Medians were
compared using the Mann—Whitney U test. Differences
among repeated corticosteroid injection in adhesive
capsulitis measures were evaluated by Friedman Two-
Way ANOVA by ranks. When the P-value from the
Friedman test statistics was statistically significant,
multiple comparison tests were used to determine
pairwise differences between groups. At the sixth and
twelfth weeks, actual changes in levels according to
baseline were calculated. Between-group comparisons for
actual changes were evaluated by Mann-Whitney U test.
For categorical comparisons, chi-square or Fisher’s exact
test were used, where appropriate. P value less than 0.01
was considered statistically significant.

RESULTS

In our study eighty four patients were selected and
randomly assigned to two groups. In group 1, (38
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patients) 39.5% were males and 60.5% were females. In
group 11, (46 patients) both males and females constituted
50% as given in Table 1. Mean age in group | was 62.9
years and group Il was 59.6 years as shown in Table 2.
Patients were assessed using SPADI Score and Constant-
Murley scoring (CMS).

score at 6 weeks was 9.6+0.6 for group | and 7.8+1.2 for
group II, (p <0.01) which showed significant
improvement. At 12 weeks SPADI score further
improved to 4.7+1.1 for group | and 4.4+0.7 for group 1l
(p >0.05) as given in Table 3.

Table 3: Mean SPADI score of patients among

Tablel: Gender distribution of patients among groups.
groups.
Gender Group 1 Group 2 Group 1 Group?2  pvalue
N  Percent N Percent Baseline 11.640.9 11.6+0.8 >0.05
Male 15 395 23 50 Week 6 9.6+0.6 7.8£1.2 <0.01*
Female 23 60.5 23 50 Week 12 4.7+1.1 4.4+0.7 >0.05
Total 38 100 46 100

Table 2: Age distribution of patients among groups.

| N  Min. Max. Mean+SD |
Groupl 38 50 80 62.9+7.1
Group2 46 44 80 59.6+7.6

Baseline SPADI score at presentation for group | was
11.6+0.9 and group Il was 11.6+0.8 (p >0.05). SPADI

Both groups showed significant improvement in SPADI
score from the baseline at 12 weeks with no significant
difference between the two groups. Total improvement of
SPADI score from baseline to 12 weeks for group | was
59.5% (p <0.01; significant) and for group Il was 62.1%
(p <0.01; significant). Group Il showed considerable
improvement over group | at 6 weeks. There was no
significant difference between two groups at 12 weeks as
in Table 4.

Table 4: Percentage improvement in mean SPADI score from baseline.

Mean SPADI Score

Group 1 % improvement pvalue Group 2 % improvement  p value
Baseline 11.6+0.9 - - 11.6+0.8 - -
Week 6 9.6+0.6 17.3 <0.01* 7.8+1.2 32.8 <0.01*
Week 12 4.6+1.1 59.5 <0.01*  4.4+0.7 62.1 <0.01*

Findings for CM score were similar to that of the SPADI
score. Baseline CM score for group | was 24.6+1.8 and
group Il was 25.1+2.2 (p >0.05). At 6 weeks CM score
improved to 10.9+0.9 for group | and 8.3+1.6 for group Il
(p <0.01; significant). At 12 weeks CM score further
improved to 4.7+1.1 for group | 4.4+0.7 for group Il (p
>0.05) as given in Table 5. At 6 weeks, group Il showed
considerable improvement over group | (55.8% for group
I; p <0.01 and 66.9% for group II; p <0.01). Both groups
showed significant improvement in CM score from the
baseline at 12 weeks (64.8% for group I; p <0.01 and

67.7%; p <0.01 for group II). There was no significant
difference between the two groups at 12 weeks as in
Table 6.

Table 5: Mean CM score of patients among groups.

________MeanCMscore

Group 1 Group 2 p value
Baseline 24.6+1.8 25.1+2.2 >0.05
Week 6 10.9+0.9 8.3+1.6 <0.01*
Week 12 8.7+1.6 8.1+0.9 >0.05

Table 6: Percentage improvement in mean CM score from baseline.

Group 1 % improvement p value Group 2 % improvement  p value
Baseline 24.6x1.8 25.1+2.2
Week 6 10.9+0.9 55.8 <0.01* 8.3t1.6 66.9 <0.01*
Week 12 8.7+1.6 64.8 <0.01* 8.1+0.9 67.7 <0.01*
DISCUSSION Neviaser introduced the term ‘adhesive capsulitis’ in

In this study we aimed to compare the outcome of single
and two steroid injections in patients with adhesive
capsulitis when combined with a home exercise therapy.

1945 and described the inflammatory process.*®
Cytokines have been implicated recently in the
inflammation and fibrosis described in adhesive
capsulitis. Cytokines are involved in the initiation and
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termination of repair processes in musculoskeletal
tissues, and their sustained production has been shown to
result in tissue fibrosis.!* Early treatment with
intraarticular corticosteroid may provide a chemical
ablation of synovitis, thus limiting the subsequent
development of fibrosis and shortening the natural history
of the disease. Steroid injection therapy has been advised
in adhesive capsulitis based on the belief that
inflammation plays an important role in the pathogenesis.

Studies have shown contradictory findings with
intraarticular corticosteroid therapy. In a study by Rizk et
al, he compared four treatments for adhesive capsulitis
and found that patients who were administered steroid
with lidocaine had the advantage of partial transient pain
relief® In a study by Bulgen et al, he randomized
patients to treatment with steroid, physical therapy, ice
and benign neglect. The initial response to treatment was
most marked in patients treated with steroid; however, no
significant difference in final long-term outcome was
reported when treatment groups were compared.*®

Ryans et al. found that patients having intraarticular
corticosteroid therapy had better outcome in disability
scores but not in pain and range of motion in the six
week, but all the therapy groups had improved to a
similar degree with respect to all outcome measures at
sixteen weeks."” One trial of fluoroscopically guided
injection with and without physiotherapy found
corticosteroid-injected patients had less disability and
better range of motion outcome at six weeks compared
with physical therapy alone or placebo injection.’

Van Der Windt et al. compared the effectiveness of
corticosteroid injection with physiotherapy for the
treatment of the painful stiff shoulder and concluded that
the differences between those who received injections
and those treated with physiotherapy resulted mainly
from comparatively fast relief of symptoms that occurs
after injections.'® Similar to the results of our study, all
these studies indicated that corticosteroid injection is
more effective in the improvement of adhesive capsulitis
in the early follow-up period; however, this difference
disappears in the late follow-up period. Other papers
evaluating the effectiveness of steroid or exercise or
physical therapy found no difference in all stages in pain,
disability and range of motion between the groups. They
all advised corticosteroid injection as being less costly to
administer. Green et al reviewed randomized clinical
trials of efficacy of non-steroidal anti-inflammatory
drugs, intraarticular and subacromial corticosteroid
injection, oral corticosteroid, physiotherapy,
manipulation under anaesthesia, hydrodilatation and
surgery in patients with shoulder pain, and reported that
there was little evidence to support or refute the use of
any of the common interventions.®’

When we assessed the systematic review of randomized
clinical trials of the effectiveness of corticosteroid

injections for shoulder pain, we found that intraarticular
corticosteroid injection for adhesive capsulitis may be
beneficial, although its effect may be small and not well-
maintained; there were inconsistent short-term results and
limited evidence for the long-term outcome.

Exercise therapy is critically important in adhesive
capsulitis. Patients should be educated well about the
exercise programme and recovery process. Stretching
should be the focus of the treatment. It can be taken
beyond the limits of the available range of motion.
Strengthening of the scapula musculature and rotator cuff
muscles can be added to increase strength and endurance.
A 90% improvement can be achieved using only four
directional stretching exercises. In this study, we
administered a home exercise programme to patients in
both the groups. Patients who received two doses of
intraarticular corticosteroid showed more improvement at
the twelve week.

In this study SPADI and CMS were used to assess the
effectiveness of treatment of adhesive capsulitis. The
combination of the corticosteroid injection and
therapeutic exercises was equally effective when
compared with the therapeutic exercises alone at the end
of twelve weeks.

CONCLUSION

Intraarticular corticosteroids have the additive effect of
providing rapid pain relief when combined with home
exercise program adhesive capsulitis. In patients with
adhesive  capsulitis  who have pain symptom
predominantly, intraarticular corticosteroid therapy could
be advised concomitantly with exercise.
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