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INTRODUCTION 

Frozen shoulder syndrome is said to exist in the presence 

of a soft tissue capsular lesion accompanied by pain and 

restricted active and passive motion at the glenohumeral 

joint. This disorder is one of the most common 

musculoskeletal problems seen in orthopaedics. 

Historically frozen shoulder has been regarded as a 

condition from which "recovery is always sure and may 

be confidently expected". Several investigators using a 

variety of treatment methods have reported that a high 

percentage of affected patients obtain a full range of 

motion of the shoulder as well as complete or nearly 

complete relief of symptoms.  

Adhesive capsulitis has an incidence of 2-5% in the 

general population and up to 20% in those with diabetes, 

with subsequent involvement of the contralateral shoulder 

ABSTRACT 

 

Background: Frozen shoulder also known as adhesive capsulitis is a common cause for limitation of motion and pain 

of the shoulder joint with an incidence of 2-5% in the general population. The aim of the study was to assess the 

functional outcome of ultrasound guided glenohumeral and subacromial methylprednisolone acetate steroid injection 

in patients with frozen shoulder.  

Methods: 120 patients with frozen shoulder were randomly divided into 2 groups according to site i.e. glenohumeral 

and subacromial. Ultrasound-guided methylprednisolone acetate (80 mg) injection was administered. At follow up 

pain was being measured using VAS scale and functional outcome was measured using the DASH score and Constant 

score at day 0, 1 followed by 1, 3, 6 weeks and  at 3 months. 

Results: The VAS score of glenohumeral decreased from 6.5±0.95 to 2.25±0.86 at 3 months and in subacromial it 

decreased from 6.37±1.07 to 2.3±0.72. DASH score in glenohumeral group decreased from 66.95±9.9 to 27.45±9.31 

at 3 months and in the subacromial group it decreased from 67.52±10.65 to 26.81±11.14 at 3 months. In glenohumeral 

group Constant score increased from 46.63±7.18 to 72.66±7.38 at 3 months and in the subacromial group it increased 

from 47.92±6.91 to 70.28±6.97 at 3 months.  

Conclusions: Spontaneous recovery does not necessarily occur even after a long period, so we recommend that these 

modalities should be offered to all patients with frozen shoulder and it would be of more value if carried out at an 

early stage of the disorder.  
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estimated to occur in 5–40% of affected people.1,2 

Increased incidence of frozen shoulder is seen in the 

female gender, age older than 49 years, diabetes mellitus 

(five times more), cervical disc disease, prolonged 

immobilization, hyperthyroidism, stroke or myocardial 

infarction, the presence of autoimmune diseases, and 

trauma.3 The condition rarely recurs in the same 

shoulder.4 

No definitive aetiology is known but it is found to be 

associated with many conditions, especially diabetes.1,3 It 

is found to be associated with IL-1α, IL-1β, TNF-α, 

COX-1, and COX-2 which are expressed at significantly 

higher levels in the joint capsules of the frozen shoulder.5 

Twin studies have shown that adhesive capsulitis occurs 

2 to 3 times more frequently than by chance.6  

Pathologically the disease is characterised by retraction 

and thickening of the joint capsule and decreased volume 

of joint fluid. Diagnosis of frozen shoulder is mainly 

clinical and radiographic studies are used to exclude other 

causes of shoulder pain like rotator cuff disease, arthritis 

& calcific tendinitis. 

Frozen shoulder diagnosis is done by clinical history and 

local examination and patient presents with pain and 

restriction of passive shoulder movements, particularly 

rotation, abduction and forward flexion.7,8 

Treatment options include NSAIDS, physical therapy and 

exercises, intraarticular steroid injection, hydraulic 

distension, blockade of the suprascapular nerve, 

manipulation under anaesthesia, arthroscopic release and 

skilful neglect.9-21 The rationale for injection of an intra 

articular steroid derivative is to allow direct delivery of a 

modest dose of corticosteroid with analgesic and anti-

inflammatory properties to the targeted site of pathology. 

There is insufficient data to strongly prove any added 

benefit of image guided steroid injections on shoulder 

outcomes, hence this study was undertaken to 

differentiate between the effects of ultrasound guided 

intracapsular (glenohumeral) and extracapsular 

(subacromial)  methylprednisolone acetate steroid 

injection in patients with frozen shoulder. The reason for 

injecting steroid under imaging is to reduce the chances 

of error.22 

It is important in developing countries to find a cost 

effective and safe procedure to reduce the morbidity of 

the condition. This study aims at identifying the best and 

most effective method among the above mentioned 

options by evaluating functional outcome of each 

modality. These procedures will be carried as outdoor 

procedures. 

METHODS 

This study was a prospective comparative study carried 

out in the outpatient department of orthopaedics at 

Medanta – The Medicity, Gurgaon, India over a period of 

6 months from September 2016 to February 2017. A total 

of 120 patients with primary idiopathic adhesive 

capsulitis were enrolled in the study with prior informed 

consent and patients with post traumatic stiff shoulder, 

calcific tendinitis, acromioclavicular joint arthritis, 

rotator cuff disease, paediatric age group, hemiplegia, 

uncontrolled diabetes mellitus, previous operation and 

intra-articular steroid injection within 6 months, stiff 

shoulder secondary to brachial plexopathy were excluded 

from the study. 

The patients were divided into two groups by 

randomisation and were administered a single shot 

of Ultrasound guided (4-12 Hz linear probe) 80 mg 

methylprednisolone acetate steroid injection +2 ml 

of 2% lidocaine under strict aseptic precautions. 

Follow up was conducted at day 1; 1st, 3rd, 6th weeks 

and at 3 months. Pain was measured using VAS 

scale and functional outcome was measured using 

DASH score and Constant score.23-25 The blood 

glucose levels were also monitored. 

Statistical analysis  

The analysis included profiling of patients on different 

demographic and hemodynamic parameters. Descriptive 

analysis of quantitative parameters was expressed as 

means and standard deviation. The independent Student t 

test was used for drawing inferences between groups and 

paired Student t test was used for drawing inferences 

within the group. Cross tables were generated and chi 

square test was used for comparisons and associations. 

The P-value <0.05 was considered statistically 

significant. All analysis was done using SPSS version, 

24.0. 

RESULTS 

In our study, average age of patients was 60.25 in GH 

group and 58.43 in SA group. About 45.8% of patients 

were in between 51–60 years. Oldest patient in our study 

was 78 years old and youngest patient was 40 years old. 

In our study, we noted a female predominance with 

affected females being 63.3% of total affected patients. 

The female: male ratio was 1.72:1 overall. The   

percentage of non-dominant limb involvement was 

48.3% with 36.67% right side involvement and 63.33% 

left side involvement. 

Hyperglycaemia is a known complication seen with 

steroid therapy, hence blood glucose levels were 

monitored and the random blood glucose levels were 

observed to be more in the glenohumeral group till 3 

weeks as compared to subacromial group. It increased 

from 131.48±24.12 pre-op to 160.45±31.01 in the 

glenohumeral group and from 138.1±17.41 to 

153.87±18.81 in the subacromial group. However, there 
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was not much difference in the blood glucose levels between the 2 groups at 6 weeks and 3 months 

Table 1: DASH score comparison between glenohumeral (GH) and subacromial (SA) groups on follow up. 

Follow-up 

period 

 GH group  SA group  Total 

Mean±SD P-value Mean±SD P-value Mean±SD P-value 

Pre Op 66.95±9.9   67.52±10.65   67.23±10.24   

Day 1 62.44±8.95 <0.0001* 62.22±10.14 <0.0001* 62.33±9.51 <0.0001* 

1 Wk  55.95±8.38 <0.0001* 55.52±9.68 <0.0001* 55.74±9 <0.0001* 

3 Wks  43.04±8.6 <0.0001* 43.47±9.47 <0.0001* 43.25±8.99 <0.0001* 

6 Wks  33.25±8.55 <0.0001* 33.57±10.47 <0.0001* 33.4±9.49 <0.0001* 

3 Mths 27.45±9.31 <0.0001* 26.81±11.14 <0.0001* 27.14±10.2 <0.0001* 

*p value >0.05 is considered to be significant. 

Table 2: Constant score comparison between glenohumeral (GH) and subacromial (SA) groups on follow up. 

Follow-up 

period 

GH group  SA group  Total 

Mean±SD P-value Mean±SD P-value Mean±SD P-value 

Pre Op 46.63±7.18 
 

47.92±6.91 
 

47.28±7.05 
 

Day 1  54.7±7.14 <0.0001* 55.46±6.65 <0.0001* 55.07±6.88 <0.0001* 

1 Wk 60.8±7.63 <0.0001* 60.91±6.63 <0.0001* 60.85±7.12 <0.0001* 

3 Wks 69±6.79 <0.0001* 66.17±6.95 <0.0001* 67.62±6.98 <0.0001* 

6 Wks 71.2±7.09 <0.0001* 69.08±6.57 <0.0001* 70.17±6.89 <0.0001* 

3 Mths 72.66±7.38 <0.0001* 70.28±6.97 <0.0001* 71.5±7.25 <0.0001* 

*p value >0.05 is considered to be significant. 

Table 3: VAS score comparison between glenohumeral (GH) and subacromial (SA) groups on follow up. 

Follow-up 

period 

GH group  SA group  Total 

Mean±SD P-value Mean±SD P-value Mean±SD P-value 

Pre Op 6.5±0.95 
 

6.37±1.07 
 

6.43±1.01 
 

Day 1 4.21±0.62 <0.0001* 4.33±0.85 <0.0001* 4.27±0.74 <0.0001* 

1 Wk 3.82±0.69 <0.0001* 4.19±0.7 <0.0001* 4±0.72 <0.0001* 

3 Wks 3±1.01 <0.0001* 3.96±0.83 <0.0001* 3.47±1.04 <0.0001* 

6 Wks 2.64±0.94 <0.0001* 2.68±0.96 <0.0001* 2.66±0.94 <0.0001* 

3 Mths 2.25±0.86 <0.0001* 2.3±0.72 <0.0001* 2.28±0.79 <0.0001* 

*p value >0.05 is considered to be significant. 

 

Complications seen in our study were nausea/vomiting in 

0.05% patients of glenohumeral group and 0.016% 

patients in subacromial group and 0.016% patients in 

each group had a small episode of dizziness post 

injection. None of the other patients had any other 

complication.  

DISCUSSION 

Frozen shoulder is considered as a disease of middle aged 

persons between 4th and 7th decade. Aging plays an 

important role in pathogenesis of the disease due to lack 

of adequate use of shoulder, poor lifestyle and occurrence 

of non-insulin dependent diabetes mellitus. 

A study done by Milgrom et al also showed female 

predominance for frozen shoulder similar to our study.26 

But in our study the functional outcome was not 

influenced by the age and sex distribution among the 

patients. 

Diabetes is a known risk factor associated with frozen 

shoulder and in our series out of 120 patients, 31 patients 

were diabetic (25.8%) which was similar to study of 

Carette et al (27.9%) out of 93 patients and Weber et al 

[34.8%].27 But some other authors found relatively lower 

distribution of diabetes among patients. Shaffer et al 

found only 3 out of 62 patients to be diabetic in his study 

and Uddin found 42.5 % of the patients with adhesive 

capsulitis to be diabetic.28,29 

An association between thyroid disease and frozen 

shoulder remains undetermined, but in our study, we 

found 31 patients (25.8%) to be suffering from 

hypothyroidism, which is similar to the study by Schiefer 

et al which found 27.2% of the 93 frozen shoulder 

patients to be suffering from hypothyroidism.30 

The disabilities of the arm, shoulder and hand (DASH) 

score significantly decreased in both the groups in this 

study at each follow up which is similar to the study by 

Buchbinder in 2004 which showed decrease in DASH 
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score at each follow up for 3 months after short course 

prednisolone therapy.9 In glenohumeral group it 

decreased from 66.95±9.9 to 27.45±9.31 at 3 months and 

in the subacromial group it decreased from 67.52±10.65 

to 26.81±11.14 at 3 months. Hence there was no 

significant difference in DASH score between the two 

groups at each follow up. 

The Constant score was found to be increasing in both the 

groups. In the glenohumeral group it increased from 

46.63±7.18 to 72.66±7.38 at 3 months and in the 

subacromial group it increased from 47.92±6.91 to 

70.28±6.97 at 3 months. Hence there is significant 

increase in Constant score in both the groups but there is 

no significant difference between the 2 groups till 1 week 

but after 3 weeks glenohumeral group showed better 

Constant scores than subacromial group. Similar Study 

by Oh et al in 2011 showed decrease in Constant score in 

both the groups at every follow up but found no 

significant difference between the two groups at each 

follow up.31 

In our study, we used the VAS (visual analogue scale) for 

pain measurement. The VAS score improvement was 

evident in both the groups at each follow up. In 

glenohumeral it decreased from 6.5±0.95 to 2.25±0.86 at 

3 months and in subacromial it decreased from 6.37±1.07 

to 2.3±0.72. The GH group showed lower pain VAS at 3 

weeks, but no statistical difference was found between 

the 2 groups at 6 and 3 months. Study by Oh et al in 2011 

showed similar findings.31 

In their study of management of painful shoulder with 

intra articular steroid injection Bulgen et al included 55 

and 42 patients respectively, with painful limitation of all 

shoulder movement and pain at night similar to the 

patients of our study.32 

As a limitation we did not include a control group 

receiving other treatment modalities, such as 

physiotherapy with medication or a placebo injection to 

eliminate the possibility that a placebo effect was 

responsible for the improvements. 

Frozen shoulder is a debilitating condition, but faster 

symptomatic relief decreases long term morbidity and 

earlier returns to normal day to day activity. These are 

key points in the adoption of these modalities for 

treatment of frozen shoulder. 
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