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Comparison of efficacy of intra articular steroid injection
versus hydrostatic shoulder distention in idiopathic frozen
shoulder
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Abstract

Introduction: The term frozen shoulder was first used in 1934 by Codman, who described the
common features of a slow onset of pain felt near the insertion of the deltoid muscle, inability
to sleep on the affected side, and restriction in both active and passive elevation and external
rotation, yet with a normal radiological appearance. This study will also provide local statistics
for efficacy of the intra-articular steroid injection and hydrostatic distension and if any modal-
ity found to be significantly high, we will disseminate the results with other local orthopedic
surgeons and will suggest its routine use in the treatment of idiopathic frozen shoulder. The
study will also form a basis for further research.

Objective: To compare the efficacy of intra articular steroid injection versus hydrostatic shoul-
der distention in idiopathic frozen shoulder.

Setting: Department of Orthopedic Surgery, Khyber Teaching Hospital, Peshawar.

Study design: Randomized Control Trail

Duration of study: 6 months 2nd February, 2018 to 2nd August, 2018.

Material and Methods: In this study a total sample size is 142. (71 in each group) were ob-
served. Patients in group-A were injected this solution (steroid+Lignocaine) intra-articularly
and in patients in Group B with 10ml Distilled water, by anterior approach (with the needle
passing through the deltopectoral groove and then below and medial to the tip of the coracoid
process, through the coracobrachialis — biceps origin and subscapularis) (with a 21 gauge x
1.5” needle). All patients of both groups then would have active and assisted range of motion
exercises under supervision of a physiotherapist for 3-days and once the exercises are learnt
by the patient, then the patient was allowed to do these exercises at home. Patients were re-
assessed at 6-weeks follow up to determine intervention effectiveness in terms of decrease in
atleast one grade of pain on Visual Analouge Scale and increase in range of motion of shoulder
joint more than 20 degrees on gonometer.

Results: In this study mean age in group-A was 38 years with SD+10.53 while mean age in
group-B was 40 years with SD * 9.48. In Group A 42% patients were male and 58% patients
were female. While in group-B 40% patients were male and 60% patients were female. More
over group-A (Intra articular steroid infection) was effective in 93% patients while group-B
(Hydrostatic Distention) was effective in 87% patients.

Conclusion: Our study concludes that Intra-articular steroid is more effective than hydrostat-
ic distention for idiopathic frozen shoulder.

Keywords: efficacy, intra articular steroid injection, hydrostatic shoulder distention, idiopath-
ic frozen shoulder.
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and passive elevation and external rotation, yet
with a normal radiological appearance.' The pa-
thology of frozen shoulder involves active fibro-
blastic proliferation in the capsule of the shoul-
der joint, accompanied by some transformation
of fibroblasts to myofibroblasts.>* Despite this
knowledge of the pathology, there is no consen-
sus on the most favorable method of managing
the disease. Suggestions for management range
from supervised neglect to corticosteroids,
physiotherapy, manipulation, hydrodilatation

and arthroscopic capsular release.*

Recently, Zu Ckerman and Cuomo defined fro-
zen shoulder, or adhesive capsulitis, as a con-
dition of uncertain etiology characterized by
substantial restriction of both active and passive
shoulder motion that occurs in the absence of a
known intrinsic shoulder disorder.®

Although it is generally believed to be a self-
limiting condition lasting 2-3 years, some
studies have reported that up to 40% of pa-
tients have persistent symptoms and stiffness
beyond 8-years. Therefore, effective treatment
that shortens the duration of symptoms and
disability has the potential to be of significant
value in terms of reduced morbidity and costs.®
Many treatments have been advocated for adhe-
sive capsulitis: rest, analgesia, active and passive
mobilization, physical therapy, oral and injected
corticosteroids, capsular distension, manipula-
tion under anesthetic, and arthroscopic capsular
release. Currently, there is no consensus as to
which is the most effective treatment.”

Shoulder pain is a very common problem. Its
prevalence in literature indicates a frequency
of 7-20% among the adult general population.
Frozen shoulder, also called adhesive capsulitis,
is one of the diseases that cause shoulder pain.
The incidence of this condition in the general
population is between 2% and 5%. It is more
common among women aged 40-60 years. The
disease is characterized by pain, loss of function,
and loss of joint range of motion.®

Frozen shoulder has been divided into three
stages depending on its symptoms. In stage-1
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which is known as freezing phase also called
the painful phase. This condition lasts for 2-9
months. In stage-II frozen phase also called the
stiffening phase, lasts for 4-12 months. In stage-
III thawing phase also called the recovery phase,
may lasts for 6-9 months.”"

The general expectations of patients with frozen
shoulder in our society are immediate and long
lasting benefit from intervention. Some stud-
ies report that if given at an early stage of the
disease, intra-articular steroid injections and
hydrostatic distension resolve pain within a rela-
tively short period, whilst others report they do
not influence disease duration or help shorten it.
In a comparative study, it has been reported that
86% patients has got complete resolution of pain
with intra articular steroid injection while in hy-
drostatic distension group, pain resolution was
60%, but on the other hand, the overall improve-
ment of pain in both groups was 97% and 92%
respectively. In intra-articular steroid injection
group, range of motion of shoulder joint was
improved in 84% while in hydrostatic distension
group, 63% patients did not shown significant
improvement.'' The success rate of intra-articu-
lar steroid injections varies from 44% to 80%"
while hydrostatic distension has been reported
to be effective in 93.67% patients.'>'*

In literature, patients with frozen shoulder are
managed with Physiotherapy, non-steroidal
anti-inflammatory drugs, intra-articular ste-
roid injections and hydrostatic distensions and
manipulation under anesthesia with different
results and outcomes.”® No treatment modality
has been recommended as standard. Regarding
these treatment options no local statistics are
available. As intra-articular steroid injections
and hydrostatic distensions are widely practiced
in locally to treat idiopathic frozen shoulder.

Studies regarding the efficacy of intra-articular
steroid injection in idiopathic frozen shoulder
are available in literature but no comparative
study is available locally regarding management
of idiopathic frozen shoulder. This study will
compare efficacy of these two modalities i.e.
intra-articular steroid injection and hydrostatic
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distension, in terms of pain relief and improve-
ment in range of motion. My study will also
provide local statistics for efficacy of the intra-
articular steroid injection and hydrostatic dis-
tension and if any modality found to be signifi-
cantly high, we will disseminate the results with
otherlocal orthopedic surgeons and will suggest
its routine use in the treatment of idiopathic fro-
zen shoulder. The study will also form a basis for
further research.

Our objective was to compare the efficacy of in-
tra articular steroid injection versus hydrostatic
shoulder distention in idiopathic frozen shoul-
der. Idiopathic frozen shoulder is a condition of
unknown etiology characterized by pain of any
grade on visual analogue scale for the last 3 to
6 months and decreased range of motion of at
least 20° measured on gonometer of shoulder
joint in any direction from the normal limits
in the absence of known intrinsic and extrinsic
disorders ie. any history of trauma, previous
surgery, rotator cuff disease and diabetes mel-
litus etc detected by clinical history and exami-
nation. Intra articular Steroids is done Injection
of depomedrol 80mg/2ml with local anesthetic
(08ml plain injection xylocaine) into shoulder
joint using a specific technique i.e the patient in
supine position and the shoulder in neutral posi-
tion.

Hydrostatic distention is done by Injection of
distilled water (10ml) into shoulder joint by
same technique as for intra-articular steroid in-
jection i.e. the patient in supine position and the
shoulder in neutral position. The procedure of
intra articular steroid injection or hydrostatic
distention was considered effective if there is
decrease in at least one grade of pain on Visual
Analogue Scale and improvement in range of
motion of more than 20 degrees measured with
gonometer in any direction at 6-weeks follow

up.

Visual analogue scale: has grade 0_No pain,
grade 1_Mild pain 1 to 3, grade 2 _Moderate
pain 4 to 7, grade 3_Severe pain 8 to 10

Range of motion: The following range of mo-
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tion directions was measured with gonom-
eter; forward flexion=0-165° backward exten-
sion=0-60° abduction= 0-17° internal rotation
in abduction=0-70° external rotation in abduc-
tion=0-100°,

Hypothesis: Intra-articular steroid was more ef-
fective than hydrostatic distention for idiopathic
frozen shoulder.

Material and Methods:

This study is carried out Department of Ortho-
pedic Surgery, Khyber Teaching Hospital, Pe-
shawar.

Study design: It is a randomized control trail
Duration of study: 6 months 2" February, 2018
to 2" August 2018.

Sample Size: Sample size was 142. 71-for injec-
tion group and 71 for hydrostatic distention
group based on overall success rate for both
groups 80%'" and 94%" respectively. The level
of confidence taken was 95% and power of test
80%.

Sampling technique: Consecutive (Non prob-
ability) sampling. Our inclusion criteria all pa-
tients of 18-50 years of age with idiopathic fro-
zen shoulder with mild to severe pain on Visual
Analogue Scale and decreased range of motion
of at least 20° measured on goniometer of shoul-
der joint in any direction from the normal limits
of either gender.

Our Exclusion criteria is patients having pri-
or history of trauma with or without fracture
around shoulder. Previous surgery rotator cuff
disease. Patient with diabetes mellitus and hypo-
thyroid patients was excluded. Patients already
treated with intra-articular steroid injections
or hydrostatic distension. Patients who failed
to did regular physiotherapy exercises 4-times
daily at home or did not come for follow up at
6-weeks after intra-articular steroid injection or

hydrostatic distension.

The above mentioned conditions were act as
confounders and if included in the study sam-
ple were introduce bias in the study result. Per-
mission was obtained from “Hospital Ethical
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Committee”. The study was carried out at De-
partment of Trauma & Orthopedics Surgery,
Khyber teaching hospital Peshawar. The patients
ful-filling the inclusion criteria were included in
the study through out patient department.

The purpose and benefits of the study was ex-
plained to all patients and it was also be ex-
plained to the patients that this study was done
purely for research and data publication purpose
in order to improve the treatment outcomes and
it was according to medical ethics. Written in-
formed consent was taken from all patients.

After inclusion in the study, patients was divided
into two groups by lottery method; group-A and
group-B and was receive intra articular steroid
injection and hydrostatic distention respec-
tively. In lottery method, group-A and group-B
were written on a slip of paper. There were 144
slips of papers. 78 were labeled as group-A for
injection and 66 were labeled as group-B for hy-
drostatic distention. Then, they were kept into
a box and they are thoroughly shuffled. Then,
the slips were selected randomly by the patients
of idiopathic frozen shoulder as per operational
definition.

A detailed clinical history of patient with idio-
pathic frozen shoulder was taken, followed by
general physical and systemic examination for
assessment of pain and range of motion of shoul-
der. For both type of procedures the patient was
placed in supine position and the shoulder was
in neutral position. In case of female patients,
the procedures were carried out in the presence
of a charge nurse.

The patients in both groups were under go intra-
articular injection by following procedure. Skin
was prepared with povidone iodine solution. 3ml
of 1% plain lidocaine was injected into the skin
and soft tissues overlying the joint capsule with
a 23gauge x 1” needle. 8 ml of 1% plain ligno-
caine was mixed with 2 ml of Injection Depome-
drol 80mg/2ml (methyl prednisolone acetate).
Patients in Group A were injected this solution
(steroid+Lignocaine) intra-articularly and in
group B with 10ml Distilled water, by anterior
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approach (with the needle passing through the
deltopectoral groove and then below and me-
dial to the tip of the coracoid process, through
the coracobrachialis — biceps origin and sub-
scapularis13 with a 21 gauge x 1.5” needle). All
patients of both groups then would have active
and assisted range of motion exercises under
supervision of a physiotherapist for 3 days and
once the exercises are learnt by the patient, then
the patient was allowed to do these exercises at
home. These exercises were consist of pendulum
exercises (Internal rotation in abduction and in
extension, External rotation in abduction and in
extension) and abduction exercises (patient in
standing position, arms by the side of the body
so that palms facing toward the body, then raise
the arms out to the sides until they are parallel
to the floor, reaching shoulder height. Hold for
five seconds then slowly lower back down to
the side of the body) along with oral medicines
(NSAIDS). The patients were continue regular
home physical therapy exercises performed four
times daily assisted by the family members and
for compliance of these exercises, patient was
asked at 6 weeks follow up. Those who are ir-
regular with these exercises were excluded from
the study. Patients were reassessed at six weeks
follow up to determine intervention effective-
ness in terms of decrease in at least one grade of
pain on Visual Analouge Scale and increase in
range of motion of shoulder joint more than 20
degrees on gonometer.

All information including name, age, gender, ad-
dress, regularity of physical therapy exercises,
pain and range of motion of shoulder joint at
time of intervention and at 6-weeks follow up
was recorded in a especially self designed pro-
forma, which is attached as annexure I. Con-
founders and bias were controlled by strictly fol-
lowing exclusion criteria.

All data collected was entered and analyzed us-
ing SPSS version 17. Descriptive statistics was
used to calculate mean and standard deviation
of age, duration of pain. Frequency and percent-
ages was calculated for gender, affected side and
efficacy. Comparison between two groups for
efficacy was done using Chi square test. p-value

Pak ] Surg 2019; 35(3):250-56



Comparison of efficacy of intra articular steroid injection versus hydrostatic shoulder distention in idiopathic freozen shoulder

Table-1: Age Distribution (n=142)

Age Group-A Group-B
20-30 years 9(12%) 10(14%)
31-40 years 19(27%) 21(30%)
41-50 years 43(61%) 40(56%)
Total 71100%) 71(100%)
Mean and SD 38 year £10.53 40 year +9.48

Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention, T-Test was applied in which P
value was 0.2363

Table-2: Gender distribution (n=142)

Gender Group A Group B
Male 30(42%) 28(40%)
Female 41(58%) 43(60%)
Total 71(100%) 71(100%)

Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention, Chi Square test was applied in
which P-value was 0.7327

Table-3: Duration of idiopathic frozen shoulder (n=142) Duration of idiopathic frozen shoulder (n=142)

Duration Group A Group B
< 1 month 23(33%) 25(35%)
>1 month 48(67%) 46(65%)
Total 71(100%) 71(100%)
Mean and SD 1+£2.77 1 +2.68

Group-A: Intra articular steroid infection, Group-B: Hydrostatic Distention, T-Test was applied in which P
value was 1.0000

Table-4: Affected side (n=142)

Affected side Group-A Group-B
Left 39(55%) 37(52%)
Right 32(45%) 34(48%)
Total 71(100%) 71(100%)

Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention, Chi-Square test was applied in
which P-value was 0.7364

Table-S: Efficacy (n=142)

Efficacy Group A Group B
Effective 66(93%) 62(87%)
Not effective 5(7%) 9(13%)
Total 71(100%) 71(100%)

Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention, Chi-Square test was applied in
which P value was 0.2601

< 0.0S was taken as significant. Effect modifier
like age, gender, duration of idiopathic frozen
shoulder, duration of pain in affected side was
addressed through stratification. Chi square test
was applied. P-value less than and equal to .05

was taken as signiﬁcant.

Results:

In this study age distribution among two groups
was analyzed as in group-A 9(12%) patients
were in age range 20-30 years, 19(27%) patients
were in age range 31-40 years, 43(61%) patients
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were in age range 41-50 years. Mean age was
38 years with SD+10.53. Where as in group-B
10(14%) patients were in age range 20-30 years,
21(30%) patients were in age range 31-40 years,
40(56%) patients were in age range 41-50 years.
Mean age was 40 years with SD+9.48. (as shown
in table no 1)

Gender distribution among two groups was
analyzed as in group-A 30(42%) patients were
male and 41(58%) patients were female. Where
as in group-B 28(40%) patients were male and
43(60%) patients were female (as shown in ta-
ble no 2)

Duration of idiopathic frozen shoulder among
two groups was analyzed as in group-A 23(33%)
patients had duration of idiopathic frozen shoul-
der was <1 month and 48(67%) patients had du-
ration of idiopathic frozen shoulder >1 month.
Mean duration of idiopathic frozen shoulder
was 1-month with SD+2.77. Where as in group-
B 25(35%) patients had duration of idiopathic
frozen shoulder was <1 month and 46(65%) pa-
tients had duration of idiopathic frozen shoulder
>1 month. Mean duration of idiopathic frozen
shoulder was 1-month with SD+2.68. (as shown
in table no 3). Side affected among two groups
was analyzed as in group-A 39(55%) patients
had left side affected while 32(45%) patients
had right side affected. In group-B 37(52%)
patients had left side affected while 34(48%)
patients had right side affected. (table no 4). Ef-
ficacy among two groups was analyzed as group-
A (Intra-articular steroid infection) was effective
in 66(93%) patients and was not effective in
5(7%) patients. Whereas group-B (Hydrostatic
distention) was effective in 62(87%) patients
and was not effective in 9(13%) patients. (table
no4)

Stratification of efficacy with respect to age, gen-
der, duration of idiopathic frozen shoulder. Af-

fected side is given in table 5,6,7,8
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Table-6: Stratification of efficacy w.r.t age distribution

Age Efficacy Group-A Group-B P value
20-30 years Effective 8 9 0.9371
Not effective 1 1
Total 9 10
31-40 years Effective 18 18 0.3421
Not effective 1 3
Total 19 21
41-50 years Effective 40 35 0.3942
Not effective 3 S
Total 43 40
Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention
Table-7: Stratification of efficacy w.r.t gender distribution
Gender Efficacy Group-A Group-B P value
Male Effective 28 24 0.3410
Not effective 2 4
Total 30 28
Female Effective 38 38 0.5010
Not effective 3 N
Total 41 43
Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention
Table-8: Stratification of efficacy w.r.t duration of idiopathic frozen shoulder
Gender Efficacy Group-A Group-B P value
< 1 months Effective 21 22 0.7081
Not effective 2 3
Total 23 25
>1 month Effective 4S 40 0.4034
Not effective 3 6
Total 48 46

Group-A: Intra articular steroid infection, group-B: Hydrostatic Distention

Discussion:

The term frozen shoulder was first used in 1934
by Codman, who described the common fea-
tures of a slow onset of pain felt near the inser-
tion of the deltoid muscle, inability to sleep on
the affected side, and restriction in both active
and passive elevation and external rotation, yet
with a normal radiological appearance.' The pa-
thology of frozen shoulder involves active fibro-
blastic proliferation in the capsule of the shoul-
der joint, accompanied by some transformation
of fibroblasts to myofibroblasts.>* Despite this
knowledge of the pathology, there is no consen-
sus on the most favorable method of managing
the disease. Suggestions for management range
from supervised neglect to corticosteroids,
physiotherapy, manipulation, hydrodilatation
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and arthroscopic capsular release.* Our study
shows that mean age in group-A was 38 years
with SD + 10.53 while mean age in group-B was
40 years with SD+9.48. In group-A 42% patients
were male and 58% patients were female. While
in group-B 40% patients were male and 60%
patients were female. More over group-A (Intra
articular steroid infection) was effective in 93%
patients while group-B (Hydrostatic distention)
was effective in 87% patients. Similar results
were observed in another study conducted by
Asghar K et al”® in which it has been reported
that 86% patients has got complete resolution of
pain with intra articular steroid injection while
in hydrostatic distension group, pain resolution
was 60%, but on the other hand, the overall im-
provement of pain in both groups was 97% and
92% respectively.

Similar results were observed in another study
conducted by Singh GP et al'! in which intra-ar-
ticular steroid injection group, range of motion
of shoulder joint was improved in 84% while
in hydrostatic distension group, 63% patients
didn’t shown significant improvement. Similar
results were observed in two other study con-
ducted by Cho NS et al'* and Quraishi NA et
al'* in which the success rate of intra-articular
steroid injections varies from 44% to 80% while
hydrostatic distension has been reported to be
effective in 93.67% patients.

In another study conducted by Kim MT et
al® the pooled standardized mean difference
(SMD) of functional improvement and pain
reduction revealed equal efficacy at 3 follow-up
time points. With respect to ER improvement,
distension has a superior effect compared with
IA steroid injection in the short term [(2-4wk;
SMD, -.36; 95% confidence interval [CI], -.68 to
-.04) and medium term (6-16wk; SMD, -0.80;
95% CI, -1.32 to -0.29). The network meta-
analysis indicated a better efficacy for distension
than for IA steroid injection in ER improvement
only in the medium term (6-16wk; SMD, -0.70;
95% CI, -1.19 to -0.21).17-20 More over they
had concluded that IA steroid injection was as
effective as distension in shoulder function im-
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provement, pain reduction, and increasing ER
of the shoulder.*?* Distension yielded better
ER improvement in the medium term but to a
minor extent in the long term.”?” For patients
with predominant ER limitation, early disten-
sion could be considered the primary choice of
treatment.”®3°

Conclusion:

Our study concludes that Intra articular steroid
is more effective than hydrostatic distention for
idiopathic frozen shoulder
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