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ABSTRACT 
 

Aim: To compare the mean difference in the range of motion between manipulation under anesthesia with and 

without injection of steroid in patient of frozen shoulder. 
Study design: Randomized control trial 
Place and duration of study: Department of Orthopedics, Bahawal Victoria Hospital, Bahawalpur from 1st May 

2016 31st December 2017 
Methods: A total of 156 patients, 30 to 75 years of age with frozen shoulder were included in the study. Patients 

with metabolic bone disease and osteoporosis were excluded. Pre-operative measurements of the range of 
motion of frozen shoulder (flexion, abduction, external rotation and internal rotation) were taken in all patients 
Then selected patients were placed randomly into two groups i.e. Group A (MUA without steroid) & Group B 
(MUA with steroid), by using lottery method. 
Results: The mean age of women in group A was 55.65±8.13 years and in group B was 55.23±8.26 years. Out of 

these 156 patients, 36.54% were male and 63.46% were females with ratio of 1:1.74. Post-manipulation, the 
results have shown that there was significant improvement (p-value<0.05) in range of motion in group B (MUA 
with steroid injection) compared to group A (MUA without steroid injection). 
Conclusion: There is significant improvement in range of motion after manipulation under anesthesia (MUA) with 

injection of steroid in patients with frozen shoulder compared to those in which MUA done without steroid 
injection. 
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INTRODUCTION 
 

The human shoulder is the most mobile joint in the body. 
This mobility provides the upper extremity with tremendous 
range of motion such as adduction, abduction, flexion, 
extension, internal rotation, external rotation, and 360° 
circumduction in the sagittal plane. Furthermore, the 
shoulder allows for scapular protraction, retraction, 
elevation, and depression. This wide range of motion also 
makes the shoulder joint unstable1. This instability is 
compensated for by rotator cuff muscles, tendons, 
ligaments, and the glenoid labrum2,3. 
 Frozen shoulder is a relatively common condition 
involving the shoulder joint, which causes pain and loss of 
motion in that joint, often for a substantial period of time. 
The shoulder joint, (the joint between the humerus and the 
glenoid, the socket of the scapula or wing bone) like all 
joints is surrounded by a capsule which is a thin but 
relatively strong sack of tissue which holds the normal joint 
fluid within the joint.4 In addition to that function however 
this capsule is responsible for firstly holding the joint 
together so that it does not dislocate and secondly for 
restricting the amount of motion in the joint. If this capsule 
is somewhat lax there is a large range of motion available, 
but the joint in turn may dislocate. On the other hand if the 
capsule is tight the range of motion will be restricted, but 
the joint is very much held together and cannot dislocate.5 
 The incidence of frozen shoulder in general 
population is about 2%.4,5 Individuals between 40-70 years 
of age are most commonly affected. It is twice common in 
women than in men4. Risk factors of frozen shoulder have  
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been identified and are female sex, age older than 49 
years, diabetes mellitus, cervical disc disease, prolonged 
immobilization, hyperthyroidism, stroke, myocardial 
infarction, Dupuytren’s disease, autoimmune disease and 
trauma6,7. 
 The exact underlying cause of frozen shoulder is 
unknown but, suffice to say, what happens is that the 
capsule of the shoulder joint becomes inflamed (that is, a 
true glenoid-humeral capsulitis develops). Sometimes this 
is thought to be as a result of trauma but more usually it 
comes on without injury and is probably caused by a virus 
(although this has not been proven). There are some 
factors that may support a viral causation and these include 
the fact that once a shoulder joint has had this condition it 
almost never recurs in that same joint suggesting a local 
immunity. On the other hand however, it can occur in the 
opposite shoulder joint although the incidence of that is not 
high8. 
 There are several shoulder conditions that cause pain 
and reduced motion. The diagnosis of frozen shoulder 
should come from a provider who is well versed in 
differentiating various shoulder maladies. The primary 
symptoms of frozen shoulder are pain and stiffness. Pain 
may be worse at night, and is provoked by laying on the 
affected shoulder. As the shoulder loses its motion, even 
normal activities like dressing, answering the phone, or 
working will become difficult.9 Frozen shoulders have three 
distinct stages of progression. Each stage typically takes 
months to progress. The normal progression of frozen 
shoulder through all three stages is between six months 
and two years. Without a purposeful effort to restore 
motion, the effects of a frozen shoulder may become 
permanent4. 
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 Some people with frozen shoulder may get better 
over a period of 18-24 months. In other cases, symptoms 
can persist for several years. Studies suggest that about 
50% of people with frozen shoulder continue to experience 
symptoms up to seven years after the condition starts. 
However, with appropriate treatment it is possible to 
shorten the period of disability.10 The aim of treatment is to 
keep joint as mobile and pain free as possible while 
shoulder heals. The type of treatment will depend on how 
severe frozen shoulder is and how far it has progressed.11 
 Various treatment modalities have been proposed 
and are in practice for treatment of frozen shoulder. These 
include non-steroidal anti-inflammatory drugs, oral 
corticosteroids, physiotherapy, intra-articular steroid 
injection, distension arthrography, manipulation under 
anesthesia (MUA), open surgical release and arthroscopic 
capsular release.4,5,11,12 The effect of each modality can be 
determined by using different shoulder scoring system e.g. 
Constant Shoulder Score (CSS), University of Pensyvania 
Shoulder Scale and Functional Assessment 
Questionnaire10,13,14. 
 Most noninvasive therapeutic strategies are based on 
stretching or rupturing the tight capsule by manipulative 
physical therapy with success rate for achieving good to 
fair results nearing 100%15. The good result of physical 
therapy with intra-articular corticosteroid injections, with or 
without hydraulic distension, ranges from 44-80%.16,17 More 
aggressive interventions, such as manipulation under 
anesthesia and arthroscopic or open release, are a popular 
form of therapy especially for resistant frozen shoulder. The 
published success rate for this therapy varies 69-97%18,19. 
 Manipulation Under Anesthesia (MUA) is 
multidisciplinary manual therapy treatment system which is 
used to improve articular and soft tissue movement using 
specifically controlled release, myofascial manipulation, 
and mobilization techniques while the patient is under 
moderate to deep IV sedation using monitorized anesthesia 
care (MAC). MUA is easy, effective, inexpensive and less 
time consuming treatment modality20. Intra-articular 
injection of long acting local anesthetic is used to relieve 
post-operative pain (which is because of breaking of 
adhesions)4. Intra-articular steroids are used either alone or 
in combination with MUA.21. They are believed to provide 
faster improvement, but their role in management of frozen 
shoulder has been under discussion for a long time22. 
 A study about functional outcome of frozen shoulder 
by Amir-us-Sqlain showed that the active range of motion 
after manipulation under anesthesia was abduction 
151.81±13.19, forward flexion 157.19±9.12, external 
rotation 83.38±6.61, internal rotation to 3.56±0.51, in group-
I and abduction 122.82±21.08, forward flexion 
141.18±19.49, external rotation 76.76±19.76 and internal 
rotation 2.65±0.70 in group-II with manipulation under 
anesthesia and steroid injection20. 
 Although MUA is common modality being used for 
treatment of frozen shoulder in our hospitals but there was 
no sufficient local literature available to indicate its 
effectiveness. So, we have conducted this study to 
establish facts about this simple and cost effective method 
for the treatment of frozen shoulder and also to see the 
outcome of steroid in frozen shoulder which has been 
controversial in previously conducted studies. 

MATERIALS AND METHODS 
 

This randomized control trial was conducted at Department 
of Orthopedics, Bahawal Victoria Hospital, Bahawalpur 
from 1st May 2016 31st December 2017. One hundred and 
fifty six cases having clinical diagnosis of frozen shoulder 
syndrome, frozen shoulder having range of motion between 
30-75 years of age and either gender were included, 
whereas all cases having metabolic bone disease and 
osteoporosis, unfit for general anesthesia and having 
recently healed fractures were excluded. Pre-operative 
measurements of the range of motion of frozen shoulder 
(flexion, abduction, external rotation and internal rotation) 
were taken in all patients with standard goniometer by 
researcher himself and recorded on a specific proforma. 
After a patient had given informed consent for participation 
in the study, all selected cases were offered to pick up a 
slip from total mixed up slips (half-slips were contained 
letter ‘A’ and other half slips were contained letter ‘B’) and 
he/she was placed in that respective group. Base line 
investigations like complete blood count, random blood 
sugar, Urine Complete Examination, Renal functions tests 
and ECG (where needed) were done in every patient on 
admission for anesthesia purposes. Antero-posterior and 
lateral X-rays of the affected shoulder were done in all 
patients. 
 All patients in Group A were given general anesthesia 
and the frozen shoulder was manipulated in its full range of 
motion keeping in view the recommendations to keep short 
lever arm and manipulated in order of flexion, extension, 
abduction, external rotation and internal rotation. While all 
patients in Group B were undergone all above steps along 
with that an intra-articular steroid (40mg methyl 
prednisolone) was given through anterior approach (sub-
acromion). After this all patients of both groups were made 
to undergo a regular physiotherapy session of 20 minutes 
daily for two weeks. The follow up examination of all 
patients of both groups was conducted after two weeks of 
the procedure by the researcher himself and range of 
motion of frozen shoulder (flexion, abduction, external 
rotation and internal rotation) was calculated with standard 
goniometer and was documented on specified proforma. 
The outcome variable i.e., range of motion (flexion, 
abduction, external rotation and internal rotation) were 
compared for any difference between both groups and 
student’s ‘t’ test was applied as test of significance. P-value 
≤0.05 was considered as significant. 
 

RESULTS 
 

Age range in this study was from 30 to 75 years with mean 
age of 55.41±8.17 years. The mean age of patients in 
group A was 55.65±8.13 years and in group B was 
55.23±8.26 years. Majority of the patients 72(46.15%) were 
between 46 to 60 years of age (Table 1). Out of these 80 
patients, 57(36.54%) were male and 99(63.46%) were 
females with ratio of 1:1.74. The distribution of age and 
diabetes mellitus in both groups were shown in Figs.1-2. 
 Pre-manipulation range of motion (flexion, abduction, 
external rotation and internal rotation) has shown no 
significant difference between two groups (Table 2) while 
post-manipulation, the results have shown that there was 
significant improvement (p-value<0.05) in range of motion 
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in group B (MUA with steroid injection) compared to group 
A (MUA without steroid injection) (Table 3). 
 
Table 1: Frequency of age among both groups (n=156) 

Age (years) 
Group A (n=78) Group B (n=78) 

No. % No.  % 

30-45 19 24.36 20 25.64 

46-60 37 47.44 35 44.87 

61-75 22 28.20 23 24.49 

Mean ± SD 55.65 ± 8.13 55.23 ± 8.26 

 
 

Fig. 1: Frequency of genders in both groups 
 

 
Fig. 2: Frequency of diabetes mellitus in both groups 

 
Table 2: Pre-manipulation range of motion in both groups 

Range of motion Group A 
(n=78) 

Group B 
(n=78) 

P value 

Flexion 83.41±22.34 83.74±21.49 0.925 

Abduction 65.13±17.61 64.98±17.18 0.957 

External rotation 28.33±22.19 28.02±21.79 0.93 

Internal rotation 1.24±0.53 1.29±0.47 0.534 

 
Table 3: Post-manipulation range of motion in both groups 

Range of 
motion 

Group A 
(n=78) 

Group B 
(n=78) 

P value 

Flexion 153.41±18.20 163.8±23.2 0.0021 

Abduction 137.32±15.19 161.2±18.1 0.000 

External rotation 45.67±7.28 53.53±8.62 0.000 

Internal rotation 3.18±0.79 3.97±1.09 0.000 

 

DISCUSSION 
 

Lateral epicondylitis is a common condition treated by 
orthopaedic surgeons. The peak incidence of lateral 

epicondylitis is between ages of 35–50 yrs.1 Peak 
incidence in my study was between 38-42yrs. There is no 
difference in incidence between males and females.2 
Similar findings were noted in this study. 
 Lateral epicondylitis is more common in people whose 
activities require strong gripping or repetitive wrist 
movements. Dominant arm is more commonly affected.1 In 
my study lateral epicondylitis was more common in manual 
workers who do heavy works and house wives who spent 
most of their time in doing house work. Among males it is 
more common in labourers, farmers, sweepers, plumbers 
etc. All these workers were included in manual workers 
group in my study. Lateral epicondylitis was less common 
in those people who do executive job and use to sit on 
chair most of the time and they were included in office work 
group in my study. 
 Lateral epicondylitis is a common problem with many 
available treatment options. When conservative treatment 
results in a non-satisfactory outcome, the patient is often 
interested in treatment options other than surgery. Steroid 
injections are a popular method of treating the condition but 
only seem to be useful in the short term and only to a small 
degree. Treatment with corticosteroids has a high 
frequency of relapse and recurrence. Study done by 
Poretta and Janes showed that 40% of their patients 
obtained complete or permanent relief of symptoms after 
steroid injection. Corticosteroid relieves symptoms for short 
period and have recurrence rate of 72%. In a recent study 
of Peerbooms et al8 a positive effect of injection of PRP in 
the common extension origin for lateral epicondylitis was 
seen. This report describes the first comparison of an 
autologous platelet concentrate with corticosteroid injection 
as a treatment for lateral epicondylitis in patients who have 
failed non-operative treatment. It demonstrates that a 
single injection of concentrated autologous platelets 
improves pain and function more than corticosteroid 
injection. These improvements were sustained over time 
with no reported complications.8 The use of autologous 
platelet rich plasma is not a new treatment.9 The healing 
cascade, which is the physiological response to any injury 
or surgical intervention, is well documented and relies on 
proteins that are delivered to the healing site by platelets 
and white blood cells in addition to those proteins that are 
present in the plasma.10,11 Successful tissue healing and 
regeneration requires a scaffold or matrix, undifferentiated 
cells and signal proteins and adhesion molecules (growth 
factors). It is well known that platelets affect mitogenic 
activity of cells like osteoblasts12. 
 In one study carried out at St. Elisabeth Hospital 
Tilburg, Netherlands, the result shows that 24 of 49 
patients (49%) in corticosteroid group and 37 of 51 patients 
(73%) in platelet rich plasma group were successful with 
the VAS Score which was significant ( P<0.001), while  my 
study shows 70.3% efficacy with PRP (P=0.045). 
 In my study efficacy of PRP inj. and corticosteroid inj. 
was compared and study showed significant better efficacy 
of PRP inj. Pre-injection mean pain score was almost same 
in both groups. 6 week after injection patients who were 
treated with PRP showed better improvement in there VAS 
pain score. 
 Complication rate was almost negligible in both 
groups with few patients showing mild cellulitis at the 
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injection site. There was limitation in my study as 
specialized equipment for extraction of platelet rich plasma 
was not available so ordinary blood centrifugation machine 
was used for platelet rich plasma extraction. 
 

CONCLUSION 
 

This study concludes that there is significant improvement 
in range of motion after manipulation under anesthesia 
(MUA) with injection of steroid in patients with frozen 
shoulder compared to those in which MUA done without 
steroid injection. So, we recommend that intra-articular 
steroid injection should be used routinely along with 
manipulation under anesthesia (MUA) in the treatment of 
frozen shoulder in order to achieve better results for this 
debilitating condition. 
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