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ABSTRACT 

Objective: To compare the mean improvement in pain on Visual Analogue Scale by Suprascapular nerve block and Intra-
articular steroid injection in patients with hemiplegic shoulder pain. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Interventional Pain Management Center, Armed Forces Institute of Rehabilitation Medicine 
Rawalpindi, from Oct 2017 to Apr 2018. 
Methodology: A total of 60 patients with stroke and shoulder pain on hemiplegic side for at least 2 weeks were included, 
randomized by lottery into two groups; Group A receiving Suprascapular Nerve block with 5ml of 1% Lignocaine with Group 
B receiving Intra-articular 40mg Triamcinolone Acetonide plus 1ml of 1% Lignocaine injections. Mean change in pain scores 
on Visual Analogue Scale was calculated between score at baseline and at 4 weeks post-intervention. 
Results: Out of a total of 60 subjects, 34 (56.67%) were males and 26 (43.33%) were females. Mean duration of stroke was 7.50 ± 
2.66 months. Mean pain change in group A (Suprascapular Nerve block) was 3.83 ± 1.12 cm while in group B (intra-articular 
steroid injection) was 2.17 ± 0.99 cm (p-value <0.001).  
Conclusion: Suprascapular Nerve block offered better improvement in hemiplegic shoulder pain on Visual Analogue Scale at 
4 weeks as compared to intraarticular steroid injection. 
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INTRODUCTION 

Stroke or Cerebrovascular Accident (CVA) is a 
common and debilitating condition with an incidence 
of approx. 250/100,000 population in Pakistan.1 It is a 
major life changing event for the patient and results    
in a number of significant impairments, most common 
of which is hemiplegia, affecting up to 88% of stroke 
survivors.2 One of the most important complications   
of hemiplegia is shoulder dysfunction on the affected 
side, manifested as shoulder pain and restriction of 
movement, with frequency varying from 16-84% accor-
ding to various studies.3,4  

Hemiplegic shoulder dysfunction is a multifacto-
rial pathology resulting from a disturbance in normal 
shoulder dynamics as a result of hemiplegia. The most 
commonly implicated pathologies include Supraspina-
tus tendon and Biceps tendon pathology,5 however 
other factors such as glenohumeral subluxation, adhe-
sive capsulitis and long head of biceps tendon effusion 
are also implicated. Kalichman et al6 in a comprehen-

sive review of Hemiplegic Shoulder Dysfunction etio-
logies, identified three separate classes of specific path-
ologies: (a) lesions involving primarily soft tissues, (b) 
pathological alterations in motor control (especially in 
resting and active muscular tone), and (c) an alteration 
in neurological activity of the central as well as peri-
pheral nervous system. Importantly, the authors found 
that each could present as a separate entity, combine as 
a syndrome, or act as a trigger in each other’s progres-
sion. 

Hemiplegic shoulder dysfunction is one of the 
most important predictors of poor recovery of arm 
power and function and is an important predictor of 
hospital length of stay. Due to its multifactorial etio-
logy, a number of treatment strategies have been for-
mulated for its management. The focus of management 
of hemiplegic shoulder pain is to target the interven-
tion at the initial phase of post-stroke shoulder dysfun-
ction. This stage manifests with flaccidity of the shoul-
der musculature, and can result in injury to the soft tis-
sues, inferior subluxation of humeral head and exces-
sive traction on the glenohumeral joint complex. Early 
intervention is thought to be advisable, as contracture 
can occur quite rapidly. In the later stages, spasticity 
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becomes prominent, resulting in severe limitation of 
movement. In 2000, a study was performed in Holland 
which revealed that the majority of treating physicians 
considered Intraarticular Steroid Injections as first line 
treatments in the management of hemiplegic shoulder 
pain. Unfortunately, local injection with corticosteroids 
has had unsatisfactory results in a large number of 
hemiplegic shoulder pain patients unless they are used 
to specifically target an inflammatory cause of hemip-
legic shoulder pain, e.g. rotator cuff tendinitis, biceps 
tendinitis, adhesive capsulitis or subacromial bursitis. 
There has been modest improvement in pain with sub-
acromial rather than intraarticular Steroid injection, 
which is likely an indication that rotator cuff impin-
gement or tendonitis was the primary pathologic pro-
cess of hemiplegic shoulder pain. 

Intra-articular steroid injections and Supra-scapu-
lar nerve blocks are commonly used to varying effects 
in patients with shoulder pain, with Suprascapular 
nerve blocks resulting in improvements from a base-
line Visual analogue scale (VAS) score of 81 (71.06-
9.094) to a score of 35.5 ± 11.4 four weeks after inter-
vention,8 and intraarticular steroid injection showing 
improvement from baseline VAS score of 5.5 (3.8-7.2) 
to 3.6 ± 2.0 four weeks after intervention.9 A few pilot 
studies have been carried out internationally to com-
pare the effects of both these techniques in the hemi-
plegic population.10 There have also been a number of 
studies comparing the effect of suprascapular nerve 
block and intra-articular steroid on shoulder pain in 
non-hemiplegic populations in Pakistan, however 
there is need for comparing the efficacy of these two 
techniques in the Pakistani hemiplegic population. 

The rationale of this study was to fill the gaps      
in local literature on interventional procedures in       
the management of hemiplegic shoulder pain. Results 
from this study will guide the management of a large 
population of affected patients reporting to Rehabilita-
tion based tertiary care hospitals. 

METHODOLOGY 

The patients were recruited from the outpatient 
Stroke Clinic at AFIRM. The study was carried out at 
the AFIRM Pain Clinic, a center where interventional 
pain management procedures are carried out on 
inpatient and outpatient population. After receiving 
approval from the institutional ethics review commi-
ttee for initiation of a quasi-experimental study, 60 
cases were recruited using non-probability consecutive 
sampling (Hospital Ethical Review Committee letter 

ref no. 06/Trg/AFIRM date 24/02/2020). The sample 
size was calculated using WHO Sample Size calculator. 

Inclusion Criteria: Patients of both genders, age 
ranged from 18-80 years, with a diagnosis of cerebro-
vascular accident in the last 12 months were included. 
In addition the presence of hemiplegia as a stroke 
sequela and complaints of localized passive or active 
shoulder pain with a minimum Visual Analogue Scale 
score of 40mm (4cm) or higher out of 100mm (10cm) 
on affected side for at least 2 weeks were also included. 

Exclusion Criteria: Any patient with cognitive deficits 
that precluded them from being able to reliably use 
subjective scales of outcome measurement (Mini-
Mental State Examination (MMSE) <23) were excluded 
from the study, as were patients with known hyper-
sensitivity to injected agents. Patients with contraindi-
cations to Steroid use including Septic Arthritis, local 
skin infection and uncontrolled hyperglycemia were 
also excluded. Previous history of trauma or shoulder 
pain on affected side as well as previous history of 
Intra-Articular Injection or Nerve Block in affected 
shoulder were also considered for exclusion criteria. 

Patients’ informed consent for participation and 
follow up was taken after the objectives and benefits of 
the study were explained in detail. The study subjects 
were randomized by lottery into two groups; group A 
receiving Suprascapular Nerve blocks with 5ml of 1% 
Lignocaine with group B receiving Intra-articular 40 
mg Triamcinolone Acetonide plus 1ml 1% Lignocaine 
injections in the affected shoulder. Both groups under-
went interventional procedures using aseptic techni-
que without the use of imaging modalities. 

Demographic data including age, gender and 
duration since stroke, type of stroke (ischemic v/s 
hemorrhagic) and side affected by hemiplegia were 
recorded while pain severity was measured on Visual 
Analogue Scale pre-intervention and at 4-week inter-
val. The mean change in pain scores on VAS was cal-
culated between VAS score at baseline and at 4 weeks 
post-intervention. Recorded data was analyzed by uti-
lizing Statistical Package for Social Science IBM (SPSS) 
version 23. Frequencies along with percentages were 
calculated for categorical (qualitative) variables inclu-
ding gender, type of stroke and affected side. Descrip-
tive statistics i.e., mean and SD were calculated for 
continuous (quantitative) variables including age, 
duration since stroke and pain values on VAS. Student 
T-test was applied to see the difference in mean pain 
change between the two groups. The p-value ≤0.05 was 
considered as significant. 
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RESULTS 

All 60 patients reported for follow up after 4 
weeks, with no drop outs. Age range in this study was 
from 18 to 80 years with mean age of 60.06 ± 9.91 years. 
The mean age of patients in group A was 59.17 ± 9.81 
years and in group B was 60.96 ± 11.11 years (Table-I). 
Majority of the patients (47) (78.33%) were between 51 
to 80 years of age. Out of 60 patients, 34 (56.67%) were 
males and 26 (43.33%) were females. Mean duration 
since stroke was 7.50 ± 2.66 months. The mean dura-
tion of stroke in group A was 7.33 ± 2.63 months and in 
group B was 7.67 ± 2.72 months as shown in Table-II. 
Distribution of patients with respect to type of stroke is 
shown in Table-III. Mean pain change in Group A 
(suprascapular nerve block) was 3.83 ± 1.12 cm while 
in group B (Intra-articular steroid injection) was 2.17 ± 
0.99 cm as shown in Table-IV (p-value <0.001). 

DISCUSSION 

Hemiplegic shoulder pain is one of the commo-
nest morbidities occurring in the post-stroke popula-
tion, occurring in up to 70% of patients 3 and often 
appearing in the early ‘flaccid’ post-stroke stage. It is 
one of the markers of stroke severity, with up to 75% of 
patients complaining of shoulder pain in the affected 
side at one time or another in the first 52 weeks after     
a stroke. All the subjects included in our study had 
similarly developed hemiplegic shoulder pain within 
12 months of onset of stroke symptoms. The exact mec-

hanisms involved in the development of hemiplegic 
shoulder pain are often unclear but as the upper limb 
is primarily attached to the torso by a muscular conne-
ction rather than direct skeletal interface at glenohu-
meral joint, any dysfunction that primarily affects the 
action of the muscles can result in biomechanical dis-
ruptions, subsequently resulting in shoulder pain. He-
miplegic shoulder dysfunction is associated with red-
uction in strength of pincer grip, three jaw chuck grip 
and shoulder elevation, as well as development of ab-
normal muscle tone. There is also a strong correlation 
with sensory loss and the development of sensory 
inattention.12 Patients with hemiplegic shoulder dys-
function have impaired movement of the shoulder as 
well as a specific pathological posturing. This posture 
occurs in the setting of increased muscle tone, and 
consists of internal rotation, flexion and adduction. 

The list of prescribed treatments for hemiplegic 
shoulder pain is extensive. These include rest, non-ste-
roidal anti-inflammatory drugs (NSAIDs), active and 
passive mobilization, physiotherapy, intra articular 
corticosteroids, hydro dilatation, manipulation under 
anesthesia, arthroscopic capsular release, intra-articu-
lar hyaluronate injection and regional nerve block etc., 
with varying results.13-15 

Intra-articular steroid injections and Supra-scapu-
lar nerve blocks are two of the most commonly used 
interventions, with international studies demonstra-
ting suprascapular nerve blocks resulting in improve-
ments from a baseline VAS score of 81.0 ± 9.94 to a 
score of 35.5 ± 11.4 four weeks after intervention,16 and 
intraarticular steroid injection showing improvement 
from baseline VAS score of 5.5 + 1.7 to 3.6 ± 2.0 four 
weeks after intervention.17 The results of our study are 
in line with these international studies, showing both 
suprascapular nerve block and intraarticular steroid 
injection resulting in reduction of hemiplegic shoulder 
pain, with greater pain relief observed after Suprasca-
pular Nerve block. Suprascapular nerve blocks have 
become one of the mainstays of the interventional ma-
nagement of persistent shoulder pain due to arthritic 
shoulder disease, chronic rotator cuff lesions and recu-
rrent adhesive capsulitis.18,19 Due to its role as one of 
the primary sensory enervators of the shoulder joint, 
the SSN is a logical target for hemiplegic shoulder pain 
treatments. However, the results of recent international 
studies have proven inconclusive. Lee et al,20 reported 
that the efficacy of suprascapular nerve block in hemi-
plegic shoulder pain was unsatisfactory and failed to 
provide complete pain relief. More recent studies how-

Table-I: Age distribution for both groups (n=60). 

Age (years) 
Group A (n=30) Group B (n=30) 

n (%) n (%) 

18-50 6 (20%) 7 (23.33%) 

51-80 24 (80%) 23 (76.67%) 

Mean ± SD 59.17 ± 9.81 60.96 ± 11.11 

Table-II: Distribution of patients according to duration of 
disease (n=60). 

Duration of 
disease (months) 

Group A (n=30) Group B (n=30) 

n (%) n (%) 

≤6 months 13 (43.33%) 10 (33.33%) 

7-12 months 17 (56.67%) 20 (66.67%) 

Mean ± SD 7.33 ± 2.63 7.67 ± 2.72 

Table-III: Distribution of patients according to type of 
stroke (n=60). 

Type of Stroke 
Group A (n=30) Group B (n=30) 

n (%) n (%) 

Ischemic 19 (63.33%) 15 (50%) 

Hemorrhagic 11 (36.67%) 15 (50%) 

Table-IV: Change in pain scores on visual analog scale. 

Group  
Group A 

(n=30) 
Group B 

(n=30) 
p-

value 

Change in Pain 
Score (Mean ± SD) 

3.83 ± 1.12 2.17 ± 0.99 <0.001 
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ever, have shown that suprascapular nerve block is an 
uncomplicated, cheap technique with very limited side 
effects that shows good efficacy in the management of 
shoulder pain. In our study, we also found Suprasca-
pular Nerve block to be a simple procedure that can be 
performed in the outpatient setting, with no significant 
side effects observed in any of our patients. Yasar          
et al,21 made a comparison of Visual Analog Scale mea-
surements for subjects who received intra-articular 
steroid injections or suprascapular nerve blocks. Their 
results suggested that both interventions effectively re-
duced hemiplegic shoulder pain. These results should 
however be interpreted carefully, as lesions with pre-
dominant inflammatory pathology will show good res-
ponse to both treatments, while other hemiplegic shou-
lder pain etiologies will not. As suprascapular nerve 
blocks have a lesser side effect profile, physicians 
could confidently and safely employ them in manage-
ment hemiplegic shoulder pain as well as in under-
standing its etiology. 

In a 2007 retrospective study by Ben-Aviv et al            
at Stanford University, Palo Alto, California, the effec-
tiveness of SSNB in the management of rotator cuff 
tendonitis, 88% of the subjects reported substantial and 
long lasting improvement in pain. The authors of the 
study suggested that SSNB is a less harmful interven-
tion as compared to intraarticular steroids.22 Compa-
ring our results with this study, all the patients in 
group A (suprascapular nerve block group) experien-
ced significant pain relief, confirming the efficacy of 
this procedure in hemiplegic shoulder pain. A number 
of studies have reported that rotator cuff tendinitis is 
present in almost 33% of stroke survivors with hemi-
plegia,23,24 Hence, it is considered prudent to avoid 
multiple intraarticular steroid injections in hemiplegic 
patients, especially as they are known to cause atrophy 
in tendons and ligaments. A comparison of intraarti-
cular steroid injection versus suprascapular nerve 
block for non-specific shoulder pain reported that both 
interventions resulted in improvement in pain scores, 
with negligible difference in terms of overall efficacy. 
Better results were seen however; when both inter-
ventions were combined.25 This is in contrast with the 
findings of our study, where although both approaches 
were efficacious, Suprascapular Nerve block was 
found to provide better pain relief. Follow-up studies 
utilizing a combination of both approaches can be 
carried out in the future to assess the efficacy of com-
bination therapy. A study by Yi et al at Daejin Medical 
Center, Daejin, South Korea has shown that a blind 

approach for intraarticular injections in the shoulder 
has a success rate of 33-46%. The difference is mainly 
dependent on the approach used, as well as the expe-
rience of the injecting physician. On the other hand, 
image guided intervention has a significantly higher 
success rate of 93%. A blind, surface landmark-based 
approach was used for Suprascapular Nerve block and 
Intraarticular Steroid injection in our study, but confir-
mation of accuracy can best be obtained with image 
guidance. This opens up avenues for further studies 
comparing pain relief between blind and ultrasound 
guided Suprascapular Nerve block and Intraarticular 
Steroid injections among hemiplegic and non-hemi-
plegic populations. 

CONCLUSION 

Suprascapular Nerve block has better efficacy as 
compared to Intra-articular steroid injection in patients with 
hemiplegic shoulder pain. Although intraarticular steroid 
injection has proven efficacy in shoulder pain resulting from 
inflammatory etiology, the multifactorial nature of hemi-
plegic shoulder pain means that a pain blocking intervention 
like suprascapular nerve block is more efficacious. This effi-
cacy, coupled with low side effect profile of suprascapular 
nerve block makes it a suitable interventional procedure in 
the management of hemiplegic shoulder pain, especially in 
cases where steroid injections are contraindicated. 
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