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ABSTRACT 
Objective: To find out whether increasing the volume of intra articular steroid injection for the 
treatment of Subacromial Impingement Syndrome(SIS) causes more pain relief and mobility than 
conventional small dose injection. 
Methods: We conducted this randomized study in Orthopedic Department of CMH Lahore Medical 
College from December 2018 to February 2019. All patients of subacromial impingement 
syndrome(SIS) with shoulder pain fulfilling the inclusion criteria were enrolled in this randomized 
controlled trial. After randomly dividing the patients into two groups, group A patients were 
administered about 10 ml of 1% Xylocane plus 40 miligram of methylprednisolone in subacromial 
region wile group B patients were injected 10ml of 1% xylocaine plus 40miligram of 
methylprednisolone plus 20 ml of normal saline. Pre injection pain in the affected shoulder was 
assessed in resting state and during activity with the help of Visual Analogue Scale(VAS).Pre injection 
shoulder motion was documented with the help of a goniometer. Post injection shoulder pain and 
motion was recorded immediately after the intervention in both groups and subsequently at one 
month and three months follow up visits. 
Results: A total of 100 patients with mean age of 61 years+/- 10.32 SD were equally divided in group 
A and group B.Post injection pain on VAS decrease by 6 to 8 points in both groups at three months 
follow up. Range of motion after treatment in Group A was more markedly improved by the end of 
3 months than group A, with some patients experiencing almost full range of motion. But no 
statistically significant difference between the outcome of the two groups was found(P value > 0.05). 
Conclusion: The increased volume of intra articular steroid injection for the treatment of 
Subacromial Impingement Syndrome(SIS) has no significant effect in reducing shoulder pain and 
range of motion than conventional small volume injection. 
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INTRODUCTION 
The shoulder joint is prone to injuries and inflammatory 
conditions. Among these conditions tendon disorders of 
the shoulder joint are a major  
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concern. The most frequently occurring condition that 
results in shoulder pain and resultant limitation of 
movement is the Subacromial Impingement Syndrome. 
The tendons of the rotator cuff, bicps long head and the 
bursa of the subacromial region impinges between the 
head of humerus and arch of the coraco acromial 
ligaments giving rise to this pathology.1-6 This disease is 
diagnosed by clinical examination. 
 Numerous treatment modalities have come into 
practice based on verifiable evidence. The preferred 
mode of treatment is yet to be established owing to the 
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fact that the aetiology of the disease is not entirely 
known Treatment options include use of NSAIDS, 
shoulder physio, avoidance of aggravating factors like 
heavy weight lifting and intra articular steroid injections, 
although the effects of steroid injections may not be 
well maintained.7-13 As it is nowadays the preferred 
treatment modality, our research explores the efficacy 
of shoulder distension to improve symptoms by 
increasing the volumes this injection. 
 We based our research on the concept that if 
increased volume of intra-articular injection with a 
standard 40 mg dosage of steroid and 10cc of 1% 
xylocaine amounting to 30cc, may give more relief and 
better outcome than a 10cc intra articular injection. This 
is due to the breakage of adhesions because of the extra 
30cc causing joint inflation. This increases mobility and 
general prognosis of SIS. 
 

METHODS 
The protocols for conducting this study were approved 
by the hospital Ethics Committee. A randomised 
controlled trial, using convenience sampling method, 
was conducted within the Orthopedic Department of 
CMH Lahore Medical College from December 2018 to 
February 2019. Total sample size was 100 with 50 
participants in each of the 2 groups- A & B. All the 
patients were randomly divided into two groups 
through lottery method. All the patients in group A were 
given corticosteroid injection with 10cc 1% xylocaine 
and 40mg corticosteroid and Group B consisted of those 
who were given 30cc of 40mg corticosteroid injection, 
20 normal saline and 10 cc 1% xylocaine. 13-15 The two 
groups were followed for three months. Our study 
included adult patients between the ages of 45-90 years, 
of either gender, with first presentation of unilateral or 
bilateral Subacromial impingement syndrome (SIS). 
Joint involvement was limited to that of the shoulder. 
 Exclusion criteria was for those who had a history 
of trauma of shoulder joint and was diagnosed either on 
history or radiograph. Those who had been previous 
patients of SIS, treated with injectable corticosteroid or 
those who had an absolute contraindication to the 
treatment were also excluded. 
 A consent form was provided to the patients 
before administration of the intra-articular injection for 
their newly diagnosed SIS. Patient’s discomfort and pain 
before the injection was evaluated by using the visual 
analog scale .16A goniometer was used for measuring 
the range of motion of the shoulder joint. 
 All the collected data was analysed with 

SPSS(version 21).Frequencies and percentages were 
calculated for numerical data while mean and standard 
deviation was calculated for categorical data. T-test was 
applied using STATA to determine significant difference 
in the treatment modalities of Group A patients and 
Group B. P value was considered significant if < 
0.05.Data was represented as graphs where necessary. 
 

INJECTION TECHNIQUE 
In group A 40 mg of corticosteroid and 10cc of Xylocaine 
was mixed in a 10ml syringe while in group B, 30cc 
injection of 10 cc 1%xylocaine, 40mg corticosteroid and 
20cc of normal saline was used. The same syringe and 
needle were used to administer the solution into the 
shoulder within the articular space. The position of the 
patient was sitting in upright position in a chair. Distal 
posterolateral acromial edge was palpated and marked. 
Appropriate aseptic measures were undertaken by 
isopropyl alcohol. Sterile gloves were worn during the 
procedure. Needle was inserted into the inferior 
acromion edge on its posterio lateral side keeping its 
direction medial and anterior. There should have been 
no resistance to flow of liquid while slowly injecting. If 
resistance was faced, needle was repositioned. 
 The patient was allowed to rest while informed of 
the codman’s pendular exercises .17-19 The patient’s pain 
and shoulder motion was evaluated through VAS and 
goniometer over a five minutes period. The patient was 
also told to adhere to his follow up schedule of one 
month and three months visit after injection. On follow 
up visits, pain and range of motion was assessed yet 
again and recorded to know whether range of motion of 
both groups had improved and comparable. 
 

RESULTS 
We included a total of 100 patients were from OPD at 
random and divided into two equal groups of 50 each. 
The mean age was 61 years +/- 10.32 S . Out of 100 
individuals 64( 64%) were diabetic out of which 
34(53%)were men and 30(46.8%) women. Only20( 20%) 
of the sample smoked of which 14(70%) were male and 
6(30%) female. All of patients experienced 
improvement in circumduction by the end of the trial.  
 Shoulder pain as assessed through VAS was 
significantly decreased in both Groups soon after the 
injection administration of around 4 to 6 points. Pain 
levels at 1 month were excluded as we were concerned 
with the end result of the treatment. By the 3rd month 
of follow up it showed a minimum of 6 to 8 points 
decrease in pain. This trend was seen in both groups 
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receiving the injection.(figure I) 
 Motion of the shoulder joint group A was markedly 
improved at 3 months follow up with some patients 
experiencing almost full range of motion. All patients 
showed improved circumduction. Individually, forward 
flexion right after injection in Group A improved right 
after the injection upto 146.5 from a mean of 35.6 
degrees. Group B also showed a similar improvement 
from 37 degrees before administration to 147 degrees. 
At the 3 month follow up mark, Group A and Group B’s 
forward flexion improved upto a mean of 170.8 and 
170.3 degrees. Movement in this plane is a maximum of 
180 degrees. 
 In Abduction, patients experienced an 
improvement from 43.7 degree movement to 130 
degrees right after injection administration in Group A 
and 44.4 to 132 degrees was observed in Group B. At the 
end of 3 months Group A patients showed a 167.8 
degree abduction while group B was comparable at 
167.1.Max range of motion is 180 degrees. 
 Internal Rotation was improved from a mean of 
42.7 degrees (Group A) and 42.9 degrees (Group B) of 
motion range to 62.3 in both after injection. At follow up 
visit 3rd months post injection both groups showed 
similar improvement at 78.4 and 78.9 degrees 
respectively. 
 Extension was also improved from 10.6 degrees in 
Group A to 23.8 right after treatment and 29.5 degrees 
at the 3 month mark. Group B, showed similar results. 
Adduction and External Rotation for both groups 
showed improvements in range of motion. Group A and 
Group B ranges of motion values are found to be similar 
as shown in the trends in Figure II and Figure III. 
 

 
Figure I: Line graph showing the trend in decrease in 
pain of both group A and group B 

 
Figure II: Mean changes in degree of major range of 
motion at 3 months in Group A  
 

 
Figure III: Mean changes in degree of major ranges of 
motion in 3 months in Group B. 
 
 T-test was applied using STATA to determine 
significant difference in the treatment modalities of 
Group A patients and Group B patients and no 
statistically significant difference between the Pain 
improvement of both Groups could be found. ( P value 
greater than 0.05) Motion of the shoulder in all direction 
showed increased freedom of movement in both groups 
but these results were insignificant as well. None of the 
patients complained of any adverse effects or 
complications due to the procedure or after it. 
 

DISCUSSION 
The most effective treatment for SIS is a dual approach 
of combining physiotherapy with intra articular injection 
of steroid aiming to decrease intra articular 
inflammation and distend joint capsule[19]. There is a 
strong association between Diabetes mellitus and SIS. 
Females are more commonly affected than males. 
However, Diabetes mellitus does not seem to affect 
patients' perceived severity of SIS according to some 
studies. 20-22 
 Steroid injection into the shoulder joint for SIS is 
found to be safe and more effective as it reduces 
intensity of pain and improves mobility. These beneficial 
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effects may last upto 16 weeks post therapy in majority 
of patients but effects lating upto 26 weeks have been 
reported by some studies. 23-24 Oral analgesics have not 
been found to decrease pain or improve function when 
compared with placebo but are advised in early disease 
stage to control inflammation hence Naproxen sodium 
550mg was prescribed to our patients.25 

 This is the first research to assess the role of 
volume in arthrographic distension of shoulder joint in 
SIS. It is a condition that improves over time with 
adherence to exercise schedules, proper physiotherapy 
and steroid injections. Our patients did not have a 
previous history of trauma or nerve damage. Nor had 
they undergone similar treatment in shoulder treated 
before. We also chose candidates that were newly 
diagnosed cases of SIS. It is possible that the observed 
improvements are due to the corticosteroid effect 
rather than capsular distension further highlighting that 
volume has less of a role in treatment. 
 We have shown that increasing the volume of 
corticosteroid and normal saline injection to 30cc has no 
significant effect on treatment outcome of patients of 
SIS when compared to that of the standard volume of 
10cc. Subacromial shoulder irrigation is known to 
improve symptoms in rotator cuff tendonitis. It does 
play a role in shoulder distention which helped us 
hypothesise that increased volume should help break 
adhesions formed in SIS and therefore lead to a better 
prognosis or earlier recovery.26-27 Furthermore, our 
study clearly highlights the similarities in results in 
improvement of VAS for pain and shoulder motion 
immediately post injection and three months follow up 
period. Although globally the treatment of SIS consists 
of 10cc of normal saline with 1% xylocaine and 40mg of 
corticosteroid but increasing the volume shows no 
effect on standard treatment outcome in our study. It is 
possible that 30cc of injection would not over distend 
the joint and should be sufficient to break joint 
adhesions more effectively. As our results did not show 
a significant difference between the range of motion 
and pain scale improvement, we therefore can conclude 
that volume has no role in the treatment outcome of SIS. 
 The definition of SIS is widely varied for many 
physicians and hence inclusion of inflammatory 
shoulder conditions may also vary under SIS. We 
recommend further large scale studies with 
stratification of the groups samples to minimize possible 
confounders.  

CONCLUSION 
The most common cause of shoulder pain in general 

population is the subacromial imingment 
syndrome(SIS). The increased volume of intra articular 
steroid injection for the treatment of Subacromial 
Impingement Syndrome(SIS) has no significant effect in 
reducing shoulder pain and range of motion than 
conventional small volume injection. As there is no 
comparable difference, we recommend that the usual 
10cc of Intra-articular steroid injection with 1% 
xylocaine and 40mg of corticosteroid be continued in 
treatment of SIS in the future to achieve excellent 
results. 
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