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Abstract

Background: Adhesive capsulitis, commonly known as frozen shoulder, is characterized by
pain and restricted shoulder movement. Hydrodilatation and corticosteroid injections are two
widely used non-surgical interventions. Objective: This study aims to compare the efficacy of
hydrodilatation versus corticosteroid injections in improving pain relief, range of motion, and
functional outcomes in patients with adhesive capsulitis. Methodology: A comparative study
was conducted on patients diagnosed with adhesive capsulitis. Participants were randomly
assigned to two groups: Group H received hydrodilatation, while Group C received
corticosteroid injections. The functional outcomes were evaluated using the CONSTANT score
and ASES score at immediate, 1 month, 3 months, 6 months & 1 year. Results: Both groups
showed significant improvement after the intervention. The post-operative ASSES &
CONSTANT scores were better than the preoperative scores. On comparing Group H and
Group C, the patients who received hydrodilation had better range of movements and function
than the patients who had received corticosteroids. We found statistically significant at I month
(0.0403), 6 months (0.0410) and 1 year (0.0471) on evaluation with ASES score and with
CONSTANT score at 6 months (0.0138) and 1 year (0.0300). Conclusion: Hydrodilatation is
more effective than corticosteroid injections in enhancing the range of motion in patients with
adhesive capsulitis, while both treatments provide comparable pain relief and functional
recovery. Hydrodilatation can be considered a preferred non-surgical option for improving
shoulder mobility in adhesive capsulitis. Further studies with long-term follow-up are
recommended to validate these findings.
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Introduction

The term "frozen shoulder" is frequently used to describe Adhesive Capsulitis (AC). AC is an
inflammatory condition that is distinguished by a substantial reduction in passive range of
motion, discomfort, and shoulder stiffness. 10 to 20% of patients have been reported to have
long-term disability, and 30 to 60% have persistent symptoms. In the general community, AC
affects between 2% & 5% of people. Females have a somewhat higher prevalence than males
[1.4:1] (1,2).

The glenohumeral joint capsule is the main area affected, resulting in persistent stiffness &
functional impairment that frequently interferes with everyday activities & has major adverse
impact on patients' quality of life. There are 2 distinct forms of adhesive capsulitis: primary
and secondary. Typically, primary AC is idiopathic that is frequently associated with underlying
conditions, including dyslipidemia, thyroid disorders, diabetes mellitus(DM), autoimmune
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disorders, and cervical spondylosis. Secondary AC may be triggered by shoulder trauma,
injuries that include rotator cuff tears, fractures, surgery, or protracted immobilization (3,4).
Glenohumeral joint capsule's early inflammation results in pain, while adhesions and capsular
fibrosis limit the range of motions (5,6). The most common symptom of AC is pain, which is
a dull aching that gets worse with time, particularly when the shoulder is moved. The shoulder
stiffens up, making it hard to move arm. The range of motion in the shoulder is greatly
diminished, especially in the areas of abduction, external as well as internal rotation, forward
flexion, with shoulder discomfort. AC frequently occurs in three stages: freezing, frozen, and
thawing (7).

Further diagnostic tests, including an X-ray, CT scan, MRI, or musculoskeletal ultrasound, are
occasionally utilized for identifying AC of the shoulder in addition to a physical examination
and patient history to confirm diagnosis and rule out alternative causes (8). Numerous
treatment modalities, including intra-articular corticosteroid injections, nonsteroidal anti-
inflammatory drugs, hydrodilatation, acupuncture, short-term oral corticosteroids, and
physiotherapy, have been examined in reducing symptoms along with enhancing shoulder
mobility in patients with AC (8,9).

Injections of corticosteroids and hydrodilatation are two of the more widely used techniques.
To improve movement, hydrodilatation, sometimes referred to asdistension arthrography,
entails injecting saline or other fluids into joint capsule to physically stretch and break down
adhesions. However, by reducing the body's inflammatory reaction within the afflicted joint,
corticosteroid injections are used to reduce inflammation, ease pain, and speed up recovery
(10). With this background we aimed to Evaluate and compare corticosteroid injections and
hydrodilatation in patients with adhesive capsulitis. By examining patient results in terms of
pain relief, range of motion, and overall shoulder function, this study seeks to provide
significant insights into the optimal treatment strategy for this challenging issue.

Materials and Methods

Study design

This present study was conducted as a hospital based, Comparative study in a Tertiary Care
hospital in Chengalpattu district, Tamil Nadu.

Study Setting

The study was conducted at the Department of Orthopaedics, Chettinad Hospital and Research
Institute, Kelambakkam, Chengalpattu district.

Study duration

The duration of the study was over 2 years, from January 2023 to January 2025. The table
below shows the sequence of completion of the study (Table 1)

Table 1: Timeline for the conduct of the study

January 2023 Formulation of research hypothesis

February 2023 to April 2023 Writing protocol and institutional ethical committee
submission

May 2023 Institutional Ethical Committee approval

May 2023 to June 2023 Pilot testing

June 2023 to January 2024 Data collection and entry

February 2024 to June 2024 Data analysis

July to October 2024 Write up
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November 2024 Final review

December 2024 to March 2025 | Finalising writes up, review and revision of the draft

April 2025 Thesis submission

Study population

Patients who are Aged between 18 to 80 years with Primary Adhesive Capsulitis (Frozen
Shoulder) presenting to the department of Orthopedics at Chettinad Hospital and Research
Institute.

Inclusion criteria

e Patients who are Aged between 18 to 80 years

e Patients with Primary Adhesive Capsulitis (Frozen Shoulder)

e Patients with / without a history of diabetes on medication (controlled / uncontrolled
blood sugar levels) along with / without limited range of motion.

e Patients with a Limitation of passive movement of the glenohumeral joint compared
with the unaffected side, more than 10 degrees in any movements: flexion, Extension,
Abduction, Abduction, External rotation & Internal rotation.

e Both the sex (Male & Female)

e Patients who are interested to take part in the study

Exclusion criteria
e Patients who are Aged under 18 years
Patients who are aged over 80 years
Patients who are Allergic to injection material
Patients who have Rheumatoid arthritis
Patients who have Infections in and around the shoulder joint.
Patients who have Associated fractures in the shoulder
Patients who have sub acromion bursitis
Patients who have Rotator cuff injuries
Patients who have sprains
Patients who have strains
Patients who refuse to take part in the study
Patients who refused to give informed consent to participate in the study

Sample Size
The total sample size was 72 which was calculated from the previous study. With this, the
patients were randomly divided into two equal groups of 36.

Group H - 36
Group C - 36
Sampling method

Patients were selected based on the criteria sampling method (36 patients in each group who
fulfilled the inclusion and exclusion criteria were enrolled in the study).

Study tool

In this study, a pretested, validated, semi-structured questionnaire was used as the research tool.
This questionnaire was developed in regional language (Tamil) & English. The first segment
contains Socio — demographic characteristics like the patient’s name, age, gender, occupation,
side of the shoulder and comorbidities of the patients. Patient’s occupation was classified based
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on Modified Kuppusamy’s socioeconomic status scale. The second segment contains the Pre-
injection Active and Passive range of movements (Flexion, Extension, Abduction, Adduction,
Internal rotation & External rotation).
The third segment contains ASES Score (AMERICAN SHOULDER ELBOW SOCIETY
SCORE) which were done before and after the procedure. The fourth segment contains
CONSTANT MURLEY scores which were done pre-operative and post-operative.
e The Constant-Murley score (CMS) is a 100-points scale composed of a number of
individual parameters.
e These parameters define the level of pain and the ability to carry out the normal daily
activities of the patient.
e The Constant-Murley score was introduced to determine the functionality after the
treatment of a shoulder injury.
The test is divided into four subscales:
Pain (15 points),
e Activities of daily living (20 points),
e Strength (25 points) and
e Range of motion: forward elevation, external rotation, abduction and internal rotation
of the shoulder (40 points).
e The higher the score, the higher the quality of the function Study Procedure:
Identifying the patients for the study
The patients who present to the Chettinad Hospital Research Institute Department of
Orthopedics with Primary Adhesive Capsulitis (Frozen Shoulder) were included in the study.
Based on the inclusion and Exclusion criteria two hundred patients were selected for the study.
Baseline tests for the study
A thorough medical history was obtained, covering factors such as age, Occupation, side of
shoulder and age associated systemic illnesses such as diabetes mellitus, systemic hypertension
and Combined diabetes mellitus & systemic hypertension were done. Complete General
examinations and Systemic examinations were done. X-ray and range of movements is
assessed according to the standardised technique on the affected shoulder. Baseline
investigations were done like Complete blood count, fasting blood sugar, Post prandial blood
sugar (HbAlc if necessary), Blood pressure, and Serology markers like HIV, HbsAg & HCV
and Electro Cardio Gramm (ECG) were done. Patients were divided into two equal groups
namely Group H and Group C. For both the group patients were evaluated for both Active &
Passive range of movements such as Flexion, Extension, Abduction, Adduction, Internal
rotation & External rotation.
Group H — patients in the Group H received hydrodilatation.
Under aseptic precautions, the patient is in a supine or sitting position with a 20-gauge needle
0f 0.9% Normal Saline (sodium chloride solution) injected directly into the glenoid cavity and
rupture the capsule. Manipulation was done under General Anaesthesia
Group C — patients in the Group C received an injection of STEROID - Triamcinolone
(KENACORT 80).
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Figure 1: Triamcinolone injection
Under aseptic precautions, the patient is in supine or sitting position. C-arm is tilted to the view
of the glenoid cavity with a 20 gauge needle Triamcinolone 2 ml (KENACORT 80) mixed with

lignocaine (2% LOX)
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Figure 2: Lignocaine injection 2%
Both the groups were Assessed for pre-injection Scores of ASES & Constant Murley scores
and they were followed up immediately post steroid injection or post hydrodilatation procedure

and at 1 month, 3 months, 6 months and 1 year.
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Figure 3: Spinal needle

Ethical consideration

The study was approved by the Institutional Human Ethical Committee (IHEC) of Chettinad
Hospital and Research Institute before data collection. An explicit participant information sheet
had been prepared in both Tamil (regional language) and English. This document made the
subjects understand all the details of the study before providing consent. The pros and cons of
the procedure, its complications were explained clearly to the patients. Written, informed
consent was obtained from the participants before the study. Throughout the course of the study,
everyone's confidentiality and privacy were upheld.

Data entry

The data was entered into the most recent version of Microsoft Office Excel 2019.

Data analysis

IBM SPSS Statistics Version 21 is used for analysis. The descriptive statistics were shown in
frequencies. The unpaired ‘t’ test was used to find an association between the two groups
(Group H and Group C).

Data presentation

Tables and graphs were used in the proper areas to describe the results.

Operational definition

Age

“Age is the number of completed years lived by a person” recorded during the data collection
for the purpose of the present study participants. (33)

Occupation

“The occupation of the participants was grouped as per the Occupation category in the
Modified Kuppusamy’s socioeconomic status scale.
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Results and Observations
The Table 2 shows the Distribution of age among the participants in Group H and the Mean &

Standard Deviation is 48.08 = 9.44 years. The table 2 shows the Distribution of age among the
participants in Group C and the Mean & Standard Deviation is 54.16 £+ 10.83 years. The mean
age of patients in the Group C are more than the Group H. Among 36 participants in the Group
H. Most of the patients are females 55.6 % than the males 44.4 %. Among 36 participants in
the Group C. There was an equal number of patients in both the males and females 50 %. The
Comorbidities among the participants in Group H were found to be 22.2 % of patients had
Diabetes Mellitus and Hypertension, 19.5 % of the patients had Diabetes Mellitus with
Hypertension and 36.1 % of the patients had No Comorbidities. The Comorbidities among the
participants in Group C were found to be 30.6 % of patients had Diabetes Mellitus, 8.3 % of
the patients had Hypertension, 25 % of the patients had Diabetes Mellitus with Hypertension
and 36.1 % of the patients had No Comorbidities. The Pre-injection Abduction & Adduction
in Active Range of Movements among the participants in Group H were demonstrated in Table
2. In abduction 2.8 % of the patients had 0 — 60, 22.2 % of the patients had 0 — 70, 33.3 % of
the patients had 0 — 80, 30.6 % of the patients had 0 — 90 and 11.1 % of the patients had 0 —
110. In Adduction 27.8 % of the patients had 0 — 10 and 72.2 % of the patients had 0 — 20.
The Table 2 predicts the Pre-injection Abduction & Adduction in Active Range of Movements
among the participants in Group C in abduction 2.8 % of the patients had 0 — 60, 25 % of the
patients had 0 — 70, 33.3 % of the patients had 0 — 80, 13.9 % of the patients had 0 — 90 and 25
% of the patients had 0 — 110. In Adduction 2.8 % of the patients had 0 — 10 and 97.2 % of the
patients had 0 — 20. Flexion & Extension in Active Range of Movements among the
participants in Group H were demonstrated in table 2.

In Flexion 2.8 % of the patients had 0 — 70, 5.6 % of the patients had 0 — 80, 59.3 % of the
patients had 0 — 90, 11.1 % of the patients had 0 — 100, 16.7 % of the patients had 0 — 110 and

5.6 % of the patients had 0 — 140. In Extension 19.4 % of the patients had 0 — 10, 38.9 % of
the patients had 0 — 20 and 41.7 % of the patients had 0 — 30. Flexion & Extension in Active
Range of Movements among the participants in Group C were demonstrated in table 2.

In Flexion 2.8 % of the patients had 0 — 70, 5.6 % of the patients had 0 — 80, 63.9 % of the
patients had 0 — 90, 8.3 % of the patients had 0 — 100, 16.7 % of the patients had 0 — 110 and
2.8 % of the patients had 0 — 140. In Extension 2.8 % of the patients had 0 — 10, 27.8 % of the
patients had 0 — 20 and 69.4 % of the patients had 0 — 30.

In Table 2 the Pre-injection Internal rotation & External rotation in Active Range of
Movements among the participants in Group H was demonstrated 66.7 & of the patients had
Restricted Range of movements. 11.1 % of the patients had movement up to the gluteal region,
13.9 % of the patients had movement up to L5 and 8.3% of the patients had movements up to
L4. In External rotation 72.2 % of the patients had Extension up to 0 — 10 and 27.8 % of the
patients had 0 — 20.

In Table 2 the Pre-injection Internal rotation & External rotation in Active Range of
Movements among the participants in Group C was demonstrated 72.2 & of the patients had
Restricted Range of movements. 5.6 % of the patients had movement up to the gluteal region,
8.3 % of the patients had movement up to L5, 8.3% of the patients had movements up to L4
and 5.6 % of the patients had Up to D11. In External rotation 72.2 % of the patients had External
rotation up to 0 — 10 and 27.8 % of the patients had 0 — 20 in external rotation.

Table 2 depicts Pre-injection Abduction & Adduction in Passive Range of Movements
among the participants in Group. Among them 5.6 % of the patients had 60 — 70, 27.8 % of the
patients had 70 — 80, 33.3 % of the patients had 80 — 90, 19.4 % of the patients had 90 — 100
and 8.6 % of the patients had 100 — 110 and 5.6 % of the patients had 110 — 120 range of
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movements. In adduction 75 % of the patients had 0 — 20, 13.9 % of the patients had 0 — 30 and
11. 1% of the patients had Restricted movements.

Table 2 depicts Pre-injection Abduction & Adduction in Passive Range of Movements
among the participants in Group. Among them 2.8 % of the patients had 60 — 70, Each 8.3 %
of the patients had 70 — 80 & 70 - 90, 47.2 % of the patients had 80 — 90, 8.3 % of the patients
had 90 — 100 and 5.6 % of the patients had 100 — 110 and 5.6 % of the patients had 110 — 120
range of movements.

In adduction 13.9 % of the patients had 0 — 10, 77.8 % of the patients had 0 — 20, 2.8 % of the
patients had 20 — 30 and 5.6 % of the patients had Restricted movements.

Pre-injection Flexion & Extension in Passive Range of Movements among the
participants in Group H showed in table 2. In flexion 2.8 % of patients had 70 — 80, 13.9 % of
the patients had 80 — 90, 52.8 % of the patients had 90 — 100, 11.1 % of the patients had 100 —
110, 13.9 % of the patients had 110 — 120 and 5.6 % of the patients had 140 — 150 as range of
movements in flexion. In extension 25 % of the patients had 0 — 10, 27.8 % of the patients had
0 — 20, 44.6 % of the patients had 0 — 30 and 2.8 % of the patients had 20 — 30.

Pre-injection Flexion & Extension in Passive Range of Movements among the
participants in Group C showed in table 2. In flexion 2.8 % of patients had 70 — 80, 5.6 % of
the patients had 80 — 90, 55.6 % of the patients had 90 — 100 , 5.6 % of the patients had 100 —
110, 16.7 % of the patients had 110 — 120 and 2.8 % of the patients had 140 — 150 as range of
movements in flexion. In extension 8.3 % of the patients had 0 — 10, 16.7 % of the patients had
0 — 20, 66.7 % of the patients had 0 — 30, 5.6 % of the patients had 20 — 30 and 2.8 % of the
patients had restricted movement.

In Internal rotation 5.6 % of the patients had Up to the gluteal region, 22.2 % of the patients
had Up to L5, 8.3 % of the patients had Up to L4 and 8.3 % of the patients had restricted
movements. In External rotation 63.9 % of the patients had 0 — 10 and 36.1 % of the patients
had 0 — 20.

Table 2: Distribution of age among the participants in Group H
Distribution of age among the participants in Group H

Group H Mean & Standard Deviation
(n=36)
Age (years) 48.08 £9.44
Distribution of age among the participants in Group C
Group C Mean & Standard Deviation
(n=236)
Age (years) 54.16 £10.83
Distribution of Gender among the participants in Group H
Variables Gender Group H
No of Patients (%)
(n=36)
Gender Males 16 (44.4)
Distribution Females 20 (55.6)
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Distribution of Gender among the participants in Group C

Variables Gender Group C
No of Patients (%)
(n =36)
Gender Males 18 (50)
Distribution Females 18 (50)
Comorbidities among the participants in Group H
Variable Group H
No of Patients (%)
(n=36)
Comorbidities No Comorbidities 13 (36.1)
Hypertension 8(22.2)
Diabetes Mellitus 8(22.2)
Diabetes Mellitus with 7 (19.5)
Hypertension
Comorbidities among the participants in Group C
Variables Group C
No of Patients (%)
(n=36)
Comorbidities No Comorbidities 13 (36.1)
Hypertension 3(8.3)
Diabetes Mellitus 11 (30.6)
Diabetes Mellitus with Hypertension 9 (25)

Pre-injection Abduction & Adduction in Active Range of Movements among the

participants in Group H

Abduction 0-60 1(2.8)
0-70 8(22.2)
0-80 12 (33.3)
0-90 11 (30.6)
0-110 4 (11.1)

Adduction 0-10 10 (27.8)
0-20 26 (72.2)

Pre-injection Abduction & Adduction in Active Range of Movements among the

participants in Group C

Variable Group C
No of patients
(n=36) (%)
Abduction 0-60 1(2.8)
0-70 9 (25)
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0-80 12 (33.3)
0-90 5(13.9)
0-110 9(25)
Adduction 0-10 1(2.8)
0-20 35(97.2)

Pre injection Flexion & Extension in Active Range of Movements among the
participants in Group H

Variables Group H
No of patients

(n =36) (%)

Flexion 0-70 1(2.8)
0-80 2 (5.6)
0-90 21 (58.3)
0-100 4 (11.1)
0-110 6 (16.7)
0—140 2 (5.6)
Extension 0-10 7(19.4)
0-20 14 (38.9)
0-30 15 (41.7)

Pre-injection Abduction & Adduction in Active Range of Movements among the
participants in Group C

Variables Group C
No of patients

(n = 36) (%)

Flexion 0-70 1(2.8)
0-80 2 (5.6)
0-90 23 (63.9)
0-100 3(8.3)
0-110 6 (16.7)
0—140 1(2.8)
Extension 0-10 1(2.8)
0-20 10 (27.8)
0-30 25 (69.4)

Pre-injection Internal rotation & External rotation in Active Range of Movements
among the participants in Group H

Variable Group H
No of patients

(n =36) (%)
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Internal Restricted 24 (66.7)
rotation
Up to the gluteal region 4 (11.1)
Upto L5 5(13.9)
Up to L4 3(8.3)
External 0-10 26 (72.2)
rotation 0-20 10 (27.8)

Pre injection Internal rotation & External rotation

in Active Range of Movements

among the participants in Group C

Variable Group C
No of patients
(n=36) (%)
Internal Restricted 26 (72.2)
rotation
Up to the gluteal region 2(5.6)
Upto L5 3(8.3)
Up to L4 3(8.3)
Up to D11 2(5.6)
External 0-10 26 (72.2)
rotation 0-20 10 (27.8)

Pre-injectio

n Abduction & Adduction in Passive Range of Movements among the

participants in Group H
Variable Group H
No of patients
(n=36) (%)
Abduction 60— 70 2(5.6)
70 — 80 10 (27.8)
80 -90 12 (33.3)
90 - 100 7(19.4)
100-110 3(8.6)
110 -120 2(5.6)
Adduction 0-20 27 (75)
0-30 5(13.9)
Restricted 4 (11.1)

Pre-injectio

n Abduction & Adduction in Passive Range of Movements among the
participants in Group

C

Variable

Group C
No of patients

(n = 36) (%)
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Abduction 60— 70 1(2.8)
70 —80 3(8.3)
70-90 3(8.3)
80-90 17 (47.2)
90 -100 3(8.3)
100 —-110 2 (5.6)
110-120 2 (5.6)
Restricted 2(5.6)
Adduction 0-10 5(13.9)
0-20 28 (77.8)
20-30 1(2.8)
Restricted 2(5.6)

Pre injection Flexion & Extension in Passive Range of Movements among the
participants in Group H

Variable Group H
No of patients
(n =36) (%)
Flexion 70 - 80 1(2.8)
80 -90 5(13.9)
90 - 100 19 (52.8)
100 - 110 4 (11.1)
110 -120 5(13.9)
140 - 150 2(5.6)
Extension 0-10 9 (25)
0-20 10 (27.8)
0-30 16 (44.4)
20-30 1(2.8)

Pre-injection Flexion & Extension in Passive Range of Movements among the
participants in Group C

Variable Group C
No of patients
(n=36) (%)
Flexion 70 - 80 1(2.8)
80 -90 2 (5.6)
90 - 100 20 (55.6)
100 -110 2(5.6)
110-120 6 (16.7)
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140 — 150 1(2.8)

Extension 0-10 3(8.3)
0-20 6 (16.7)
0-30 24 (66.7)

20-30 2 (5.6)

Restricted 1(2.8)

Pre-injection

among the participants in Group H

Internal rotation & External rotation in Passive Range of Movements

Variable

Group H
No of patients
(n = 36) (%)

Internal Up to the gluteal region 2(5.6)
rotation Upto L5 8 (22.2)
Upto L4 3 (8.3)
Restricted 23 (63.9)
External 0-10 23 (63.9)
rotation 0-20 13 (36.1)

Pre injection

among the participants in Group C

Internal rotation & External rotation in Passive Range of Movements

Variable

Group C
No of patients
(n =36) (%)

Internal Up to the gluteal region 1(2.8)
rotation Up to L5 3(8.3)
Upto L4 3 (8.3)
Restricted 29 (80.5)
External 0-10 13 (36.1)
rotation 0-20 6 (16.7)
Restricted 17 (47.2)
Pre-injection scores among the participants in Group H
Variable Group H
(Mean & Standard Deviation)
(n=36)
ASES 41.45 +£6.85
Constant 44.56 £ 6.33
murley
scoring
Pre-injection scores among the participants in Group C
Variable Group C

(Mean & Standard Deviation)
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(n=236)
ASES 42.38 + 5.61
Constant 4477 + 5.55
murley
scoring

Pre-injection Internal rotation & External rotation in Active Range of Movements

among the participants in Group H

Variable

Group H
No of patients
(n = 36) (%)

Internal Restricted 24 (66.7)
rotation Up to the gluteal region 4 (11.1)
Upto LS5 5(13.9)
Up to L4 3(8.3)
External 0-10 26 (72.2)
rotation 0-20 10 (27.8)

Pre injection Internal rotation & External rotation

among the participants in Group C

in Active Range of Movements

Variable

Group C
No of patients
(n =36) (%)

Internal Restricted 26 (72.2)
rotation Up to the gluteal region 2(5.6)
Up to L5 3(8.3)
Upto L4 3(8.3)
Upto D11 2 (5.6)
External 0-10 26 (72.2)
rotation 0-20 10 (27.8)

Pre-injection Abduction & Adduction in Passive Range of Movements among the

participants in Group H

Variables Group H
No of patients
(n =36) (%)
Abduction 60 —70 2(5.6)
70 — 80 10 (27.8)
80 -90 12 (33.3)
90 - 100 7(19.4)
100 —-110 3 (8.6)
110 -120 2 (5.6)

PAGE NO: 118




OEIL RESEARCH JOURNAL (ISSN:0029-862X) VOLUME 23 ISSUE 12 2025

Adduction 0-20 27 (75)
0-30 5(13.9)
Restricted 4 (11.1)
Pre-injection Abduction & Adduction in Passive Range of Movements among the
participants in Group C
Variables Group C
No of patients
(n = 36) (%)
Abduction 60 —70 1(2.8)
70 — 80 3(8.3)
70 —90 3(8.3)
80—-90 17 (47.2)
90 — 100 3(8.3)
100 —-110 2(5.6)
110-120 2(5.6)
Restricted 2(5.6)
Adduction 0-10 5(13.9)
0-20 28 (77.8)
20-30 1(2.8)
Restricted 2(5.6)

Pre injection Flexion & Extension in Passive Range of Movements among the

participants in Group H

Variables Group H
No of patients
(n=36) (%)
Flexion 70 — 80 1(2.8)
80 -90 5(13.9)
90 -100 19 (52.8)
100 —-110 4 (11.1)
110 - 120 5(13.9)
140 — 150 2(5.6)
Extension 0-10 9 (25)
0-20 10 (27.8)
0-30 16 (44.4)
20-30 1(2.8)

Pre-injection Flexion & Extension in Passive Range of Movements among the

participants in Group C
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Variables Group H
No of patients
(n =36) (%)
Flexion 70 — 80 1(2.8)
80-90 5(13.9)
90 -100 19 (52.8)
100 —-110 4 (11.1)
110 -120 5(13.9)
140 — 150 2 (5.6)
Extension 0-10 9 (25)
0-20 10 (27.8)
0-30 16 (44.4)
20-30 1(2.8)

Pre-injection Internal rotation & External rotation in Passive Range of Movements

among the participants in Group H

Variables

Group H
No of patients
(n =36) (%)

Internal Up to the gluteal region 2(5.6)
rotation Up to LS 8 (22.2)
Upto L4 3(8.3)
Restricted 23 (63.9)
External 0-10 23 (63.9)
rotation 0-20 13 (36.1)

Pre injection Internal rotation & External rotation in Passive Range of Movements

among the participants in Group C

Variables

Group C
No of patients
(n =36) (%)

Internal Up to the gluteal region 1(2.8)
rotation
Upto LS5 3(8.3)
Up to L4 3(8.3)
Restricted 29 (80.5)
External 0-10 13 (36.1)
rotation 0-20 6 (16.7)
Restricted 17 (47.2)

Pre-injection scores among the participants in Group H
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Variable Group H
(Mean & Standard Deviation)
(n=36)
ASES 41.45+6.85
CONSTANT 44.56 = 6.33
MURLEY
SCORING
Pre-injection scores among the participants in Group C
Variable Group C
(Mean & Standard Deviation)
(n=36)
ASES 4238 £5.61
CONSTANT 44.77 £ 5.55
MURLEY
SCORING

Post-injection Abduction & Adduction in Active Range of Movements among the
participants in Group H

Variable Group H
No of patients
(n=36) (%)
Abduction 0-70 5(13.9)
0-90 4 (11.1)
0-100 7(19.4)
0-120 12 (33.3)
0-150 4 (11.1)
0-170 4 (11.1)
Adduction 0-20 34 (94.4)
0-30 2(5.6)

Post-injection Abduction & Adduction in Active Range of Movements among the
participants in Group C

Range in degrees Group C
No of patients
(n=36) (%)

Abduction 0-70 2(5.6)
0-100 11 (30.6)
0-120 18 (50)
0-150 2 (5.6)
0-160 2 (5.6)
0-170 1(2.8)

Adduction 0-20 25 (69.4)
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0-30 5(13.9)
20-30 1(2.8)
restricted 5(13.9)

Post-injec

participants in Group

tion Flexion & Extension in Active Range of Movements among the

H

Group H
No of patients
(n =36) (%)

Flexion 0-90 5(13.9)
0-120 10 (27.8)
0-130 5(13.9)
0-140 12 (33.3)
0-180 4 (11.1)
Extension 0-20 9 (25)
0-30 27 (75)
Post-injection Flexion & Extension in Active Range of Movements among the
participants in Group C
Range in degrees Group C
No of patients
(n=36) (%)
Flexion 0-70 1(2.8)
0-80 2(5.6)
0-90 23 (63.9)
0-100 3(8.3)
0-110 6 (16.7)
0-140 1(2.8)
Extension 0-20 7(19.4)
0-30 29 (80.6)

Post-injection Internal rotation & External rotation

in Active Range of Movements

among the participants in Group H

Group H

Internal
rotation

Range in degrees

No of patients
(n =36) (%)

Restricted 9 (25)
Up to the gluteal region 2 (5.6)

Upto LS5 5(13.9)

Up to L4 1(2.8)
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Up to D12 15 @1.7)
External Up to D11 4 (11.1)
rotation 0-10 10 27.8)

0—20 26 (722)

Post-injection Internal rotation & External rotation in Active Range of Movements
among the participants in Group C

Range in degrees Group C
No of patients
(n=36) (%)

Internal Restricted 2 (5.6)
rotation
Up to the gluteal region 5(13.9)
Up to L5 2 (5.6)
Upto L4 1(2.8)
Upto D12 22 (61.1)
Upto D11 4 (11.1)
External 0-10 3(8.3)
rotation 0-20 33 (91.7)

Post-injection Abduction & Adduction in Passive Range of Movements among the
participants in Group H

Range in degrees Group H
No of patients
(n=36) (%)

Abduction 0-70 8(22.2)
90 - 100 4 (11.1)
100 - 110 8(22.2)
120 — 150 9 (25)
150 - 170 3(8.3)
Restricted 4 (11.1)
Adduction 0-20 23 (63.9)
0-30 8(22.2)
Restricted 5(13.9)

Post-injection Abduction & Adduction in Passive Range of Movements among the
participants in Group C

Range in degrees Group C
No of patients
(n=36) (%)

Abduction 0- 70 4(11.1)
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100 - 110 6 (16.7)
100 — 120 4 (11.1)
120 — 130 1(2.8)
120 — 140 1(2.8)
120 — 150 1(2.8)
150 - 170 1(2.8)
160 - 170 3(8.3)
Restricted 15(41.7)
Adduction 0-20 32 (88.9)
0-30 4 (11.1)

In Internal rotation 2.8 % of the patients had Up to the gluteal region, 8.3 % of the patients had
Up to L5, 8.3 % of the patients had Up to L4 and 80.5 % of the patients had restricted
movements.

In External rotation 36.1 % of the patients had 0 — 10, 16.7 % of the patients had 0 — 20 and

47.2 % of the patients had restricted movement.

In the group H (table 2) the mean & Standard deviation of Pre-injection scores of ASES and
CONSTANT MURLEY SCORING are 41.45 + 6.85 and 44.56 + 6.33.

In the group C (table 2) the mean & Standard deviation of Pre-injection scores of ASES and
CONSTANT MURLEY SCORING are 42.38 + 5.61 and 44.77 £+ 5.55. the comparison of pre

injection scores were shown in the bar chart
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On comparing Pre-injection scores of ASES and CONSTANT MURLEY SCORING
among Group H and Group C there was no statistically significant between them. The mean
scores were found to be almost same among them.

The table 2 depicts the Post-injection Abduction & Adduction in Active Range of
Movements among the participants in Group H. In Abduction 13.9 % of patients had 0 — 70,
11.1 % of the patients had 0 -90, 19.4 % of the patients had 0 — 100, 33.3 % of the patients had
0 — 120 and each 11.1 % of the patients had 0 — 150 & 0 — 170. In adduction 94.4 % of the
patients had 0 — 20 and 5.6 % of the patients had 0 — 30.

The table 2 depicts the Post-injection Abduction & Adduction in Active Range of

Movements among the participants in Group C. In Abduction 5.6 % of patients had 0 — 70,
30.6

% of the patients had 0 -100, 50 % of the patients had 0 — 120, 2.8 % of the patients had 0 —
160 and each 5.6 % of the patients had 0 — 150 & 0 — 160.

In adduction 69.4 % of the patients had 0 — 20, 13.9 % of the patients had 0 — 30, 2.8 % of the
patients had 20 — 30 and 13.9 % of the patients had Restricted adduction movement.

In table 2 Post-injection Flexion & Extension in Active Range of Movements among
the participants in Group H was showed. In flexion 13.9 % of the patients had 0 — 90, 27.8%
of the patients had 0 — 120, 13.9 % of the patients had 0 — 130, 33.3 % of the patients had 0 140
and 11.1 % of the patients had 0 — 180. In extension 25 % of the patients had 0 — 20 and 75 %
of the patients had 0 — 30.

In table 2 Post-injection Flexion & Extension in Active Range of Movements among
the participants in Group C was showed. In flexion 2.8 % of the patients had 0 — 70, 5.6 % of
the patients had 0 — 80, 63.9 % of the patients had 0 — 90, 8.3% of the patients had 0 — 100,
16.7 % of the patients had 0 — 110 and 2.8 % of the patients had 0 -140. In extension 19.4 % of
the patients had 0 — 20 and 80.6 % of the patients had 0 — 30.

The table 2. Depicts the Post-injection Internal rotation & External rotation in Active
Range of Movements among the participants in Group H. 25 % of the patients had restricted
Range of movements, 5.6 % of them had internal rotation up to the gluteal region, 13.9 % of
the patients had up to L5, 2.8 % of the patients had up to L4, 41.7 % of the patients had up to
D12, 11.1 % of the patients had D11. In External rotation 27.8 % of the patients had 0 — 10 and
the majority of the patients 72.2 % had 0 — 20.

The table 2. Depicts the Post-injection Internal rotation & External rotation in Active

Range of Movements among the participants in Group C. 5.6 % of the patients had restricted
Range of movements, 13.9 % of them had internal rotation up to the gluteal region, 5.6 % of
the patients had up to L5, 2.8 % of the patients had up to L4, 61.1 % of the patients had up to
D12, 11.1 % of the patients had D11. In External rotation 8.3 % of the patients had 0 — 10 and
the majority of the patients 91.7 % had 0 — 20.

In table 2 Post-injection Abduction & Adduction in Passive Range of Movements
among the participants in Group H were demonstrated. In abduction 22.2 % of them had 0 —
70, 11.1 % of the patients had 90 — 100, 22.2 % of the patients had 100 -110, 25 % of the
patients had 120 — 150, 8.3 % of the patients had 150 — 170 and 11.1 % of the patients had
restricted movement. In adduction 13.9 % of them had restricted movement, 63.9% of them
had 0 — 20, and 22.2 % of them had 0 — 30.

In table 2 Post-injection Abduction & Adduction in Passive Range of Movements
among the participants in Group C were demonstrated. In abduction 11.1 % of them had 0 —
70, 16.7 % of the patients had 100 — 110, 11.1 % of the patients had 100 -120, Each 2.8 % of
the patients had 120 — 130, 120 — 140, 120 — 150 and 120 — 170 range of abduction. 41.7 % of
the patients had restricted movement.
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In adduction none of them had restricted movement, 88.9% of them had 0 — 20, and 11.1 % of
them had 0 — 30.

Table 3: Post-injection Flexion & Extension in Passive Range of Movements among the
participants in Group H

'Variable Group H
No of patients
(n=36) (%)
Flexion 0-90 4 (11.1)
120 - 130 4 (11.1)
120 — 140 1(2.8)
120 - 150 7(19.4)
130 - 160 4 (11.1)
140 — 150 7(19.5)
140 — 160 4 (11.1)
150 — 160 1(2.8)
170 — 180 4 (11.1)
Extension 0-10 4 (11.1)
0-20 21 (58.3)
20 — 30 7 (19.4)
Restricted 4 (11.1)

In Table .3 Post-injection Flexion & Extension in Passive Range of Movements among

the participants in Group H were shown. In flexion Each 11.1 % of the patients had range of
flexion at 0 — 90, 120 — 130, 120 — 150, 140 — 160 and 170 — 180. Each 2.8 % of the patients
had 120 — 140 and 150 — 160. 19.4 % of the patients had 120 — 150, and 19.5 % of the patients
had 140 — 150.

In Extension, 11.1 % of the patients had 0 — 10, 58.3 % of the patients had 0 — 20, 19.4
% of the patients had 20 — 30 and 11.1 % of the patients had restricted movements.
Table 4: Post-injection Flexion & Extension in Passive Range of Movements among the
participants in Group C
\Variable Group C
No of patients
(n=36) (%)

Flexion 0-90 2(5.6)
120 - 130 10 (27.8)
120 — 140 1(2.8)
120 — 150 1(2.8)
130 - 160 1(2.8)
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140 — 150 5(13.9)
140 — 160 10 (27.8)
150 — 160 3(8.3)
170 — 180 3(8.3)
Extension 0-20 4 (11.1)
0-30 21 (58.3)
20-30 1(2.8)
Restricted 10 (27.8)

In Table 4 Post-injection Flexion & Extension in Passive Range of Movements among
the participants in Group C were shown. In flexion Each 2.8 % of the patients had a range of
flexion at 120 — 140, 120 — 150 and 130 — 160. Each 8.3 % of the patients had 170 — 180 and
150 — 160. 5.6 % of the patients had 0 — 90, 13.9 % of the patients had 140 — 150, and each
27.8 % of the patients had 120 — 130 and 140 — 160.

In extension 11.1% of the patients had 0 — 20, 58.3 % of the patients had 0 — 30, 2.8 % of the
patients had 20 — 30 and 27.8 % of the patients had Restricted movement.

Table 5: Post-injection Internal rotation & External rotation in Passive Range of Movements
among the participants in Group H

\Variable Group H
No of patients
(n=236) (%)
Internal rotation Restricted 9(25)
Up to L5 4 (11.1)
Up to D12 19 (52.8)
Up to D11 4 (11.1)
Extension 0-10 10 (27.8)
20-30 22 (61.1)
Restricted 4 (11.1)

In the Table 5 Post-injection Internal rotation & External rotation in Passive Range of
Movements among the participants in Group H was showed. In internal rotation 25 % of the
patients had restricted internal rotation. 11.1 % of the patienst had internal rotation upto L5, the
majority of the 52.8 % patients had internal rotation up to D12, 11.1 % of the patients had
movement up to D11. In Extension 11.1 % of the patients had Restricted extension movement.
27.8 % of the patients had 0 — 10, 61.1 % of the patients had 20 — 30.
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Table 6: Post-injection Internal rotation & External rotation in Passive Range of Movements
among the participants in Group C

\Variable Group C
No of patients
(n=36) (%)
Internal rotation Restricted 7(19.4)
Up to Gluteal region 3(8.3)
Upto L5 1(2.8)
UptoDI2 21 (58.3)
Up to D11 4 (11.1)
Extension 0-10 5 (13.9)
20 —30 17 (47.2)
Restricted 14 (38.9)

In the Table 6 Post-injection Internal rotation & External rotation in Passive Range of
Movements among the participants in Group C was showed. In internal rotation 19.4 % of the
patients had restricted internal rotation. 8.3 % of the patients had internal rotation upto gluteak
region. 2.8 % of the patienst had internal rotation upto LS5, the majority of the 58.2 % patients
had internal rotation up to D12, 11.1 % of the patients had movement up to D11.

In Extension 38.9 % of the patients had Restricted extension movement. 13.9 % of the patients
had 0 — 10, 47.2 % of the patients had 20 — 30.

Table 7: Comparison of Post - injection ASES Scores among Group H and Group C

ASES Scores Group H Group C t-value p-value

Immediate 62.24+9.15 58.39+9.19 1.7813 0.0792

1 month 63.59+9.21 59.75+9.15 1.7747 0.0403 *
3 months 64.92 +9.24 61 +9.35 1.7892 0.0779

6 months 66.05+9.18 62.20 £9.27 1.7706 0.0410 *
1 year 67.61 +8.47 63.41 £9.15 2.0211 0.0471%

*n = < 0.05 considered as significant

In table 7 On comparing Post - injection ASES Scores among Group H and Group C.
The mean ASESS scores were significantly increased among the patients in Group H than the
Group C. The patients who received hydrodilation had better range of movements than the
patients who had received corticosteroids.
In post injection ASESS scores between Group H & Group C we found statistically significant
at 1 month (0.0403), 6 months (0.0410) and 1 year (0.0471).
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IMMEDIATE 1 MONTH 3 MONTHS 6 MONTHS 1 YEAR

Group H Group C

Figure 4: Group H vs Group C on Mean ASES Scores Scores
Table 8: Comparison of Post-injection CONSTANT MURLEY Scores among Group H and
Group C

CONSTANT Group H Group C t-value p-value
MURLEY

Scores

Immediate 61.78 £9.10 58.91 +£8.24 1.4027 0.1231

1 month 63.15+9.03 60.16 + 8.13 1.4765 0.1443

3 months 63.93 +£8.93 61.01 £8.05 1.4572 0.1495

6 months 64.99 £9.02 61.76 £ 8.07 1.6012 0.0138 *
1 year 66.05 + 8.81 62.54 +£7.93 1.7767 0.0300 *

*n = < 0.05 considered as significant

In table 8 On comparing Post - injection CONSTANT MURLEY Scores among Group
H and Group C. The mean CONSTANT MURLEY scores were significantly increased among
the patients in Group H than the Group C. The patients who received hydrodilation had better
range of movements than the patients who had received corticosteroids.
In post injection CONSTANT MURLEY scores between Group H & Group C we found
statistically significant at 6 months (0.0138) and 1 year (0.0300).
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Figure 5: Group H vs Group C on Mean CONSTANT MURLEY Scores

Case Illustrations

Figure 6: Skin marker Figure 7: Patient position

PAGE NO: 130



OEIL RESEARCH JOURNAL (ISSN:0029-862X) VOLUME 23 ISSUE 12 2025

Figure 9: Clinical image

[ B

Figure 10: Shoulder ROM

Figure 11: Shoulder C arm
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Figure 12: Spinal needle inside the capsule injecting the dye

Discussion

Current research conducted as Hospital-based, Comparative study in Tertiary Care
Hospital in Chengalpattu district, Tamil Nadu. The Patients who presented to the Chettinad
Hospital Research Institute Department of Orthopedics with Primary AC (Frozen Shoulder)
included in research.

Current research included 72 patients, who had been randomly divided into 2 equal
groups of 36, designated as Group H and Group C. Hydrodilatation had been administered to
patients in Group H, while patients in Group C received a corticosteroid (triamcinolone)
injection.

The pre-injection range of movements flexion, extension, abduction, adduction, internal
rotation, and external rotation were ASES in active and passive range of movements and they
were found to be almost same in both groups. In group H the mean & Standard deviation of
Pre-injection scores of ASES and CMS are 41.45 £+ 6.85 and 44.56 £ 6.33. In group C, the mean
& Standard deviation of Pre-injection scores of ASES and CMS are 42.38 + 5.61 and 44.77
5.55. After the procedure, patients were followed up for immediate, 1 month, 3 months, 6
months, and 1 year.

Pre-injection range of movements flexion, extension, abduction, adduction, internal
rotation, and external rotation assessed in active and passive modalities. Patients in Group H,
that underwent hydrodilatation, exhibited an enhanced range of movements and superior
results.

On comparing post-injection ASES Scores among Group H and Group C. The mean
ASESS scores were significantly increased among the patients in Group H than the Group C.
The patients who received hydrodilation had better range of movements than the patients who
had received corticosteroids. In post-injection ASESS scores between Group H & Group C, we
found statistically significant at 1 month (0.0403), 6 months (0.0410), and 1 year (0.0471).

On comparing post-injection CMS among Group H and Group C. The mean CMS were
significantly increased among the patients in Group H than the Group C. The patients who
received hydrodilation had better range of movements than the patients who had received
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corticosteroids. In post-injection CMS between Group H & Group C we found statistically
significant at 6 months (0.0138) and 1 year (0.0300).
Effectiveness of Hydrodilatation

Hydrodilatation, involving the injection of saline with or without corticosteroids to
distend the glenohumeral joint capsule, showed promising results in improving both pain and
range of motion (ROM). The mechanism involves mechanical disruption of adhesions, capsular
stretching, and possible stimulation of mechanoreceptors to reduce pain. The results suggest
that hydrodilatation may provide faster and more sustained improvement in ROM compared to
corticosteroids alone. This aligns with prior studies indicating the benefit of addressing both
mechanical and inflammatory aspects of adhesive capsulitis.
Efficacy of Corticosteroid Injections

Corticosteroid injections primarily target inflammation within the joint capsule. They
demonstrated significant improvement in pain, particularly in the early phases of treatment.
However, their effect on ROM was less pronounced compared to hydrodilatation. The findings
corroborate existing literature suggesting that corticosteroids are effective in reducing pain but
may not address the mechanical restrictions caused by capsular tightness as effectively.
Comparison and Clinical Implications

The study revealed that while both interventions improved pain and function,
hydrodilatation had a superior impact on ROM and functional recovery over the medium to
long term. This suggests that hydrodilatation may be a better option for patients with significant
ROM restrictions who are seeking comprehensive improvement in shoulder function.
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Conclusion

The effectiveness of corticosteroid injections and hydrodilatation in treating adhesive
capsulitis is demonstrated by this comparative study. Range of motion, functional results, and
pain alleviation were all markedly improved by both treatments. While corticosteroids provide
quicker pain relief during the acute phase, hydrodilatation demonstrated greater advantages in
regaining shoulder mobility and long-term functional recovery. According to the results,
corticosteroids might be a better choice for people looking for short-term symptom alleviation,
whereas hydrodilatation would be a better choice for those who prioritise long-term functional
improvement. To maximise clinical results in the management of adhesive capsulitis, a
customised strategy that takes into account patient-specific characteristics and treatment
objectives is advised. In order to confirm these results and improve treatment procedures, more
studies with bigger sample sizes and longer follow-up times are required.

Reference

1. St Angelo JM, Fabiano SE. Adhesive capsulitis.

2. Small KM, Adler RS, Shah SH, Roberts CC, Bencardino JT, Appel M, Gyftopoulos S,
Metter DF, Mintz DN, Morrison WB, Subhas N. ACR Appropriateness Criteria®
shoulder pain-atraumatic. Journal of the American College of Radiology. 2018 Nov
1;15(11):S388-402.

3. Papalia R, Torre G, Papalia G, Baums MH, Narbona P, Di Lazzaro V, Denaro V. Frozen
shoulder or shoulder stiffness from Parkinson disease?. Musculoskeletal surgery. 2019
Aug 1;103:115-9.

PAGE NO: 133



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

OEIL RESEARCH JOURNAL (ISSN:0029-862X) VOLUME 23 ISSUE 12 2025

Le HV, Lee SJ, Nazarian A, Rodriguez EK. Adhesive capsulitis of the shoulder: review
of pathophysiology and current clinical treatments. Shoulder & elbow. 2017
Apr;9(2):75-84.

Sheridan MA, Hannafin JA. Upper extremity: emphasis on frozen shoulder. Orthopedic
Clinics. 2006 Oct 1;37(4):531-9.

Dias R, Cutts S, Massoud S. Frozen shoulder. Bmj. 2005 Dec 15;331(7530):1453-6.
Neviaser AS, Neviaser RJ. Adhesive capsulitis of the shoulder. JAAOS-Journal of the
American Academy of Orthopaedic Surgeons. 2011 Sep 1;19(9):536-42.

Ramirez J. Adhesive capsulitis: diagnosis and management. American family
physician. 2019 Mar 1;99(5):297-300.

Redler LH, Dennis ER. Treatment of adhesive capsulitis of the shoulder.
JAAOSJournal of the American Academy of Orthopaedic Surgeons. 2019 Jun
15;27(12):e544-

54.

Tveitd EK, Tariqg R, Sesseng S, Juel NG, Bautz-Holter E. Hydrodilatation,
corticosteroids and adhesive capsulitis: a randomized controlled trial. BMC
musculoskeletal disorders. 2008 Dec;9:1-0.

. Halder AM, Itoi E, An KN. Anatomy and biomechanics of the shoulder. Orthopedic

Clinics. 2000 Apr 1;31(2):159-76.

McCausland C, Sawyer E, Eovaldi BJ, Varacallo M. Anatomy, shoulder and upper limb,
shoulder muscles. InStatPearls [Internet] 2023 Aug 8. StatPearls Publishing.

Terry GC, Chopp TM. Functional anatomy of the shoulder. Journal of athletic training.
2000 Jul;35(3):248.

Sarrafian SK. Gross and functional anatomy of the shoulder. Clinical Orthopaedics and
Related Research®. 1983 Mar 1;173:11-9.

Tasto JP, Elias DW. Adhesive capsulitis. Sports medicine and arthroscopy review. 2007
Dec 1;15(4):216-21.

Hannafin JA, Chiaia TA. Adhesive capsulitis: a treatment approach. Clinical
Orthopaedics and Related Research®. 2000 Mar 1;372:95-109.

Hsu JE, Anakwenze OA, Warrender WJ, Abboud JA. Current review of adhesive
capsulitis. Journal of shoulder and elbow surgery. 2011 Apr 1;20(3):502-14.

Redler LH, Dennis ER. Treatment of adhesive capsulitis of the shoulder.
JAAOSJournal of the American Academy of Orthopaedic Surgeons. 2019 Jun
15;27(12):e544-

54.

Saltychev M, Laimi K, Virolainen P, Fredericson M. Effectiveness of hydrodilatation
in adhesive capsulitis of shoulder: a systematic review and meta-analysis. Scandinavian
Journal of Surgery. 2018 Dec;107(4):285-93.

Song A, Higgins LD, Newman J, Jain NB. Glenohumeral corticosteroid injections in
adhesive capsulitis: a systematic search and review. PM&R. 2014 Dec 1;6(12):114356.
Ahn Y, Moon YS, Park GY, Cho SC, Lee YJ, Kwon DR, Lee SC. Efficacy of
Intraarticular Triamcinolone and Hyaluronic Acid in a Frozen Shoulder Rat Model. The
American Journal of Sports Medicine. 2023 Sep;51(11):2881-90.

Vrotsou K, Avila M, Machén M, Mateo-Abad M, Pardo Y, Garin O, Zaror C, Gonzalez
N, Escobar A, Cuéllar R. Constant—-Murley Score: systematic review and standardized
evaluation in different shoulder pathologies. Quality of life research. 2018
Sep;27:2217-26.

. Michener LA, McClure PW, Sennett BJ. American Shoulder and Elbow Surgeons

Standardized Shoulder Assessment Form, patient self-report section: reliability,

PAGE NO: 134



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

OEIL RESEARCH JOURNAL (ISSN:0029-862X) VOLUME 23 ISSUE 12 2025

validity, and responsiveness. Journal of shoulder and elbow surgery. 2002 Nov
1;11(6):587-94.

Namsha B, Bhabhor P, Meena R, Gameti R. Effects of hydrodilatation versus
corticosteroids in primary idiopathic frozen shoulder. International Journal of
Orthopaedics. 2021;7(2):255-9.

Swaroop S, Gupta P, Patnaik S, Reddy SS. Intra-articular steroid alone vs
hydrodilatation with intra-articular steroid in frozen shoulder-a randomised control
trial. Malaysian Orthopaedic Journal. 2023 Mar;17(1):34.

Choudhary NI, Gupta SA. Frozen shoulder: does hydrodilatation with steroid has added
advantage over intra-articular steroid injection. Asian J Pharm Clin Res.
2022;15(12):147-9.

Rasool A, Khan KR, Rashid M, Umair M, Israr H. Comparison of intra-articular steroid
injection versus hydrodilatation with saline and corticosteroid for the treatment of
refractory adhesive capsulitis of the shoulder. The Professional Medical Journal. 2023
Aug 1;30(08):971-6.

Lee DH, Yoon SH, Lee MY, Kwack KS, Rah UW. Capsule-preserving hydrodilatation
with corticosteroid versus corticosteroid injection alone in refractory adhesive
capsulitis of shoulder: a randomized controlled trial. Archives of physical medicine and
rehabilitation. 2017 May 1;98(5):815-21.

Wang JC, Hsu PC, Wang KA, Wu WT, Chang KV. Comparative effectiveness of
corticosteroid dosages for ultrasound-guided glenohumeral joint hydrodilatation in
adhesive capsulitis: a randomized controlled trial. Archives of Physical Medicine and
Rehabilitation. 2023 May 1;104(5):745-52.

Wu SY, Hsu PC, Tsai YY, Huang JR, Wang KA, Wang JC. Efficacy of combined
ultrasound-guided hydrodilatation with hyaluronic acid and physical therapy in patients
with adhesive capsulitis: A randomised controlled trial. Clinical Rehabilitation. 2024
Feb;38(2):202-15.

Chen T, Li W, Zhong Y, Chen T, Shi X. Efficacy of hydrodistension for frozen shoulder:
A systematic review and meta-analysis. Medicine. 2024 May 31;103(22):e38388.
Poku D, Hassan R, Migliorini F, Maffulli N. Efficacy of hydrodilatation in frozen
shoulder: a systematic review and meta-analysis. British Medical Bulletin. 2023
Sep;147(1):121-47.

Chan J, Tucker A, Hiscox C, Fenton P, Bicknell RT. Intra-articular Corticosteroid
Injection for Adhesive Capsulitis: A Randomized Controlled Trial. The Open
Orthopaedics Journal. 2024 Sep 25;18(1).

Mehtap AC. Comparison of the efficacy of physiotherapy and local corticosteroid
injections on painful shoulder. Journal of Arthritis. 2016;5(4):1-5.

Xiao RC, Walley KC, DeAngelis JP, Ramappa AJ. Corticosteroid injections for
adhesive capsulitis: a review. Clinical Journal of Sport Medicine. 2017 May
1;27(3):308-20.

Koh KH. Corticosteroid injection for adhesive capsulitis in primary care: a systematic
review of randomised clinical trials. Singapore medical journal. 2016 Dec;57(12):646.
Arslan S, Celiker R. Comparison of the efficacy of local corticosteroid injection and
physical therapy for the treatment of adhesive capsulitis. Rheumatology international.
2001 Sep;21:20-3.

Directorate O. OECD Glossary of Statistical Terms - Age at last birthday Definition
[Internet]. Stats.oecd.org. 2022 [cited 8 October 2022]. Available from:
https://stats.oecd.org/glossary/detail.asp?ID=6621

Wani R. Socioeconomic status scales-modified Kuppuswamy and Udai Pareekh's scale
updated for 2019. 2022.

PAGE NO: 135



