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Abstract
Purpose  To compare the effects of three modalities of pain management i.e. SSNB (suprascapular nerve block) with NIR 
(non invasive rehabilitation), IAI (intra articular injection) with NIR and, NIR alone in idiopathic frozen shoulder patients.
Methods  A double blinded randomized clinical trial was conducted. 60 cases of idiopathic frozen shoulder were selected and 
randomly divided into three treatment groups; group 1: NIR, group 2: NIR + SSNB, group 3: NIR +IAI. Range of motion, 
pain score and disability (SPADI: shoulder pain and disability index) score were evaluated pre-treatment and at 12 weeks 
follow up.
Results  All three groups were homogenous and comparable regarding their age, sex ratio, pretreatment pain score, disability 
score and range of motion. There was significant improvement (p < 0.05) post treatment in all three groups with respect to 
pain score, disability score and range of motion. SSNB with NIR group patients demonstrated better improvement in all 
parameters examined, which was statistically significant in pain score, disability score and internal rotation but was statisti-
cally equivalent for total range of motion and external rotation as compared to shoulder injection group.
Conclusion  SSNB in combination with non invasive rehabilitation is an effective and safe mode of treatment for idiopathic 
frozen shoulder. Present study also proves that SSNB with NIR is a more effective mode of treatment for idiopathic frozen 
shoulder as compared to NIR alone or in combination with IAI.
Level of evidence: Level 1.
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Introduction

Adhesive capsulitis (frozen shoulder) is characterized 
by painful, gradual loss of both active and passive gleno-
humeral motion due to capsular inflammation leading to 
fibrosis and contracture of the glenohumeral joint capsule 
[1]. Frozen shoulder can be either primary (idiopathic as 
in there is no detectable underlying cause) or secondary. 
Secondary frozen shoulder is defined as that associated with 
trauma, cardiovascular disease, hemiparesis, or diabetes. The 
prevalence of frozen shoulder is 2–5% and commonly affects 
women and patients with diabetes [2, 3]. The pathology in 
the frozen shoulder is thickening and fibrosis of the shoul-
der joint capsule and soft tissues around the rotator inter-
val [4–6]. Many modalities of treatment have been studied 
in the literature, including physical rehabilitation alone or 
in combination with intraarticular steroids, suprascapular 
nerve block, surgery, etc. [7–9]. But there is relatively very 
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little evidence to support or refute the better efficacy of one 
modality of treatment over the other.

Recently suprascapular nerve block (SSNB) and intraar-
ticular injection (IAI) as treatment of painful conditions of 
the shoulder have been studied extensively [10, 11]. Both 
SSNB and IAI have been shown to be the safe and effica-
cious modality of pain management in the shoulder joint, but 
till now there is no higher level of evidence study done to 
show the superiority of one modality of treatment over the 
other in idiopathic frozen shoulder. Thus, a well-designed 
Randomized Control Trial (RCT) comparing the efficacy of 
Non-Invasive Rehabilitation (NIR) therapy following SSNB 
with NIR following IAI or NIR alone is the need of the hour.

The suprascapular nerve runs through the posterior tri-
angle of the neck, deep into the trapezius and omohyoid 
muscles pass through the suprascapular notch inferior to the 
superior transverse scapular ligament (STSL) and enter the 
supraspinous fossa. Around 70 percent of the sensory sup-
ply of the shoulder joint is by the suprascapular nerve [12]. 
It also supplies acromioclavicular joint, subacromial bursa, 
coracohumeral ligament, and coracoacromial ligaments 
and gives motor branches to supraspinatus and infraspina-
tus [13]. Previous studies in the literature have shown that 
ultrasound-guided SSNB using 10 ml of 0.5% bupivacaine 
and 2 ml injection of methylprednisolone acetate (40 mg 
in 1 ml) is a safe and reproducible method of giving nerve 
block [14]. We can see only few studies on this topic com-
paring single injection of SSNB with intra articular injec-
tion. We can find only one study [15] in literature compar-
ing 3 modalities,but the drawback of the study was that the 
patients were not homogenous. Also in this study steroid 
injection was repeated up to 3 doses.

Here we designed a randomized trial to compare the out-
comes of three modalities of treatment i.e. SSNB (supras-
capular nerve block) with NIR (noninvasive rehabilitation), 
IAI (intraarticular injection) with NIR and, only NIR in idi-
opathic frozen shoulder patients. Our hypothesis was SSNB 
with NIR is more effective than IAI with NIR or NIR alone 
in treating idiopathic frozen shoulder.

Materials and Methods

This randomized control trial (RCT) was performed on 
patients presenting to the shoulder clinic of a tertiary 
care Centre. Institutional ethics committee clearance was 
obtained before enrolling cases. Patients between 45 and 
70 years of age, either gender who were diagnosed with 
frozen shoulder, and those who were consenting to partici-
pate in the trial were included. These patients had no much 
symptomatic relief after an initial course of physiotherapy 
and analgesics (minimum 6 weeks). Inclusion criteria’s 
were (a) Gross limitation of passive shoulder external 

rotation, (b) had their pain interfering with activities of 
daily living, (c) painful restriction of both active and pas-
sive elevation to less than hundred-degrees, (d) normal 
radiological appearance, (e) no known secondary causes, 
(f) patients with two negative tests out of following three: 
Neer’s impingement test, Hawkins Kennedy test, Jobe’s 
isolation test.

Patients with degenerative pathology (rotator cuff tear, 
supraspinatus tendinitis) by clinical examination, history 
of any trauma/injury to the shoulder, cervical pathology, 
inflammatory arthritis, psychiatric disorders, contraindica-
tions for steroid injection (e.g. uncontrolled diabetes melli-
tus, advanced osteoporosis), known lignocaine/bupivacaine 
or methylprednisolone drug allergy, any deformity in the 
affected upper limb, and trauma history in previous 4 weeks 
were excluded from the study.

Our sample size was calculated based on assuming 
the power of the study to be 80% and type 1 (α) error of 
0.05. After calculating this we required a minimum of 20 
patients in each of 3 groups. Out of 96 patients assessed for 
eligibility, 60 patients met the inclusion criteria. Patients 
were divided into three groups using block randomization 
method. Since we had selected only idiopathic frozen shoul-
der patients, we did not further stratify the patients. Patients 
were randomly allocated into 3 blocks of 20 patients in each 
group using a random number generation technique by com-
puter. Patients and the investigator was blinded regarding 
which group they belong to. The pre-treatment shoulder 
range of motion was measured using a goniometer. The 
patients were evaluated for pain and disability scores using 
shoulder pain and disability index (SPADI).

Written consent for participation and intervention pro-
cedure was obtained from all the participants. All patients 
in the study group were evaluated for any systemic or local 
infection at the injection site, any allergic reaction to drugs 
like bupivacaine or lidocaine, or methylprednisolone ace-
tate injection. Coagulation profile and HbA1c levels were 
obtained before the procedure.

(a) Group 1: This group included 20 patients who under-
went only rehabilitation therapy which included shoulder 
range of motion exercises, stretching and strengthening exer-
cises, short wave diathermy, and occupational therapeutic 
interventions.

(b) Group 2: This group included 20 patients who 
received a single suprascapular nerve block under ultrasound 
guidance (by Dr. YKB) and rehabilitation therapy. With the 
patient in the sitting position the ultrasound probe is placed 
horizontal to the scapular spine and the supraspinous fossa 
is checked by moving the probe anteriorly. The suprascap-
ular notch is found by slowly locating the probe laterally. 
The pulsating suprascapular artery is found on color dop-
pler ultrasound and is a good indicator for the location of 
suprascapular nerve [8]. SSNB was given by 10 ml of 0.5% 
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bupivacaine and 2 ml injection methylprednisolone acetate 
(40 mg in 1 ml).

(c) Group 3: This group included 20 patients who 
received a single injection of an intraarticular steroid injec-
tion using a standard posterior approach (by Dr. VGG) and 
rehabilitation therapy. The solution was prepared using 3 ml 
1% lidocaine, 2 ml of methylprednisolone acetate (40 mg in 
1 ml), and 7 ml of normal saline.

All patients who underwent the interventional procedure 
were discharged on the same day evening on mild analgesics 
(Tab.Paracetamol 500 mg thrice daily for 3 days) and were 
encouraged to do physiotherapy exercises from the next day 
onwards. Post-treatment evaluation was done at 12 weeks 
for ROM and SPADI. These measurements were conducted 
by another doctor (by Dr. UG) blinded to this study, and 
the treatment methods were not explained to avoid bias, the 
authors who did perform the injections were not allowed to 
follow up the patients. Post injection the patients were asked 
to guess the type of injection given, and the results (data not 
presented) showed that patients could not identify the type 
of injection given, confirming the blinding of the study.

Data were collected in a pre-designed format and ana-
lyzed using Statistical Package for Social Sciences (SPSS Inc 
Chicago, IL, Version 17.0 for Windows). The normality of 
measurable data was tested using the Kolmogorov–Smirnov 
test. The normally distributed measurable data were ana-
lyzed to find out a significant difference between the groups 
using ANOVA whereas the skewed data were analyzed using 
Kruskal–Wallis test. The effect of therapy within the group 
was tested using student t test or Wilcoxon signed-rank test 
as per their normality/skewness respectively. The association 
of the categorical data with the groups was calculated using 
the Chi square test. A p value of less than 0.05 is considered 
statistically significant.

Results

60 patients who met the inclusion criteria were randomly 
allocated into one of the three treatment groups. Each 
group consisted of 20 patients. All patients were aged 
between 45 and 70 years and each group were comparable 
regarding the mean age of the patient. Table 1 lists the 
demographic details of the patients. In our study, there 
were 35 females and 25 males and all 3 groups were com-
parable in their sex ratio. 70 percent of the study group had 
left-sided shoulder involvement. Interestingly non-domi-
nant shoulder involvement was more common accounting 
for 91.66% (55 out of 60 patients) which was comparable 
in all three groups. We evaluated the patients before any 
treatment using shoulder pain and disability score and 
range of motion calculation. All three groups were com-
parable in their range of motion and pain and disability 
scores. Post-treatment evaluation was done at 12 weeks. 6 
parameters were evaluated including pain score, disabil-
ity score, mean abduction (MA), mean external rotation 
(MER), mean internal rotation (MIR), and a total range 
of motion (TROM) (Tables 2,3,4,5,6,7). All three groups 
of patients showed significant improvement in their pain 
score, disability score, and range of motion. A statisti-
cally significant improvement was seen in all parameters 
when compared between pre-intervention and post-inter-
vention values, as the p values for all comparisons among 
the three groups were < 0.05. Amongst the three groups, 
the maximum improvement in all parameters was seen in 
SSNB + NIR group followed by SI + NIR group (Table 8, 
Fig. 1).

Table 1   Demographic details of 
each group

Group1 (NIR)
N = 20

Group 2 (SSNB +NIR)
N = 20

Group 3 (SI + NIR)
N = 20

Age Mean (S.D) 57.90 (6.14) 57.20 (6.40) 60.35 (5.54)
Sex (M:F) 9:11 7:13 9:11
Right:left 6:14 4:16 8:12
Non dominant vs dominant 19 vs 1 18 vs 2 18 vs 2

Table 2   Pre and post 
intervention pain scores in each 
group

a Mean improvement in pain is seen maximum in group 2, followed by group, 3 and group

Pain Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 58.50 3.47 46.50 2.98 0.000 12.00
Group 2 59.00 3.81 32.85 2.21 0.000 26.15
Group 3 59.60 4.27 38.45 1.36 0.000 21.5
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Table 3   Pre and post 
intervention disability scores in 
each group

a Mean decrease in disability group 2 > group 3 > group 1

Effect on disability Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 58.75 4.01 47.50 3.69 0.000 11.25
Group 2 60.05 5.37 35.48 3.44 0.000 24.27
Group 3 59.02 2.38 41.95 1.68 0.000 17.07

Table 4   Pre and post 
intervention mean abduction in 
each group

a Mean increase in abduction group 2 > group 3 ~ group 1

MA Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 57.50 23.81 112.30 18.19 0.000 54.80
Group 2 61.50 21.09 134.00 23.49 0.000 72.50
Group 3 69.00 16.51 125.50 17.61 0.000 56.50

Table 5   Pre and post 
intervention mean external 
rotation in each group

a Mean increase in external rotation group 2 > group 3 > group 1

MER Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 19.75 7.86 36.50 4.62 0.000 16.75
Group 2 14.25 8.16 35.75 6.13 0.000 21.50
Group 3 17.00 7.33 36.25 5.59 0.000 19.25

Table 6   Pre and post 
intervention mean internal 
rotation in each group

a Mean increase in internal rotation group 2 ~ group 3 > group 1

MIR Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 16.00 7.36 26.50 5.87 0.000 10.50
Group 2 14.75 4.43 28.75 5.09 0.000 14.00
Group 3 12.25 6.58 25.50 6.86 0.000 13.25

Table 7   Pre and post 
intervention mean total range of 
motion in each group

a Mean increase in total rom group 2 ~ group 3 > group 1

MRM Pre Post p value Differ-
ence of 
MeanaMean S.D. Mean S.D.

Group 1 296.25 46.90 410.75 35.51 0.000 114.50
Group 2 269.00 38.78 427.50 59.46 0.000 158.50
Group 3 283.00 49.51 421.75 54.66 0.000 138.75
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Discussion

This is a double-blinded randomized control study, com-
paring three modalities of treatment for idiopathic frozen 
shoulder. The key features of this study were (a) the study 
population was homogenous in terms of age, sex, pathol-
ogy, comorbidities, (b) we used a valid and reproducible 
method for measurement of disability and pain, (c) we 
excluded shoulder pathology other than frozen shoulder 
with radiological changes and clinically which would 
have adversely affected the study results, (d) in our study 
suprascapular nerve block was given under ultrasound 
guidance after positively identifying the nerve unlike few 
of the other studies where it was given by blind technique 
[15] which reduced the chances of a unsuccessful block. 
Idiopathic frozen shoulder is a common problem present-
ing as pain that may be mild to severe and as a progressive 
loss of movement resulting in loss of function [16]. Patho-
anatomically the common denominator is an inflammatory 

vascular proliferation followed by thickening, scarring, 
and contractures of the joint capsule and the rotator inter-
val. Though it follows a self-limiting course, the pain and 
functional disability produced has a detrimental effect on 
the socioeconomic status of the society.

Since the pain plays an integral part in frozen shoul-
der pathology, breaking this vicious cycle between pain 
and non-compliance to therapeutic exercises is a must to 
achieve satisfactory results [17]. That is why many of the 
treatment modalities like oral NSAIDs, physical therapy 
[18], manipulation under anesthesia, intraarticular steroids, 
ultrasonography-guided hydro dissection, arthroscopic cap-
sular release, and suprascapular nerve block to name a few 
have been advocated to reduce the disabilities imposed by 
the disease. NSAIDs or short course corticosteroids used 
in the early stage of the disease are not to relieve pain com-
pletely but instead used so that the patient can do physical 
therapy effectively. But till now there is no uniform protocol 
with added advantages over the others has been identified. 
Injection therapies like suprascapular nerve block (SSNB) 

Table 8   Comparing all 
modalities between three groups

Group 1 Group 2 Group 3 p value

Mean S.D. Mean S.D. Mean S.D.

Pain − 12.00 0.50 − 26.15 2.7 − 21.15 3.51 0.000
Dis − 11.25 0.59 − 24.57 4.57 − 17.08 2.31 0.000
MA 54.80 2.51 72.50 19.97 56.50 17.85 0.000
MER 16.75 1.37 21.50 6.09 19.25 6.34 0.010
MIR 10.50 0.62 14.00 4.47 13.25 5.45 0.035
MMR 114.50 4.43 158.50 54 138.75 55.91 0.000
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Fig. 1   Clustered column graph showing various outcome modalities in 3 groups
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or intraarticular injection should be considered before pro-
ceeding to surgical interventions like arthroscopic capsular 
release or manipulation under anesthesia (MUA) and this 
will relieve pain so that the patient can do physical or reha-
bilitation therapy much better and helps in shorten natural 
history of adhesive capsulitis. Moreover, complications like 
fractures, glenoid and labral injuries, rotator cuff pathology, 
and neuropraxia are associated with MUA [18]. SSNB has 
been studied extensively as the modality of pain manage-
ment recently in many pathologies [3–5]. But most of the 
studies have failed to definitively show the superiority of 
one modality of treatment over the other. Klç et al. did an 
RCT comparing SSNB plus physical therapy to physical 
therapy alone for the treatment of adhesive capsulitis [19]. 
They conclude that the addition of SSNB to physical therapy 
improves pain and functional status of patients with adhesive 
capsulitis. In our study in addition to two groups as demon-
strated by Klç Z et al. we had another comparable group of 
IAI plus NIR which added strength to our study.

Our study showed a statistically significant improve-
ment in SPADI pain sub score, SPADI disability sub score, 
and range of motion in all three modalities of treatment. 
Although all the modalities were effective in reducing pain, 
patients in group II had maximum pain relief post therapy 
with mean pre-intervention pain score of 59% and post-
intervention pain score of 32.85%. Patients in groups I 
and III also had statistically significant pain relief (p value 
0.000) with mean pain score in group I and group III before 
treatment were 58.50% and 59.60% respectively and post-
treatment scores were 46.50% and 38.45% respectively. So 
intra-articular steroids in combination with physiotherapy 
were more effective than physiotherapy alone in reducing 
pain at the end of three months. This finding is consistent 
with Abdelshafi et al. [15]. Though Taskaynatan et al. [20] 
had concluded that none among SSNB and SI was superior 
to each other in relieving pain in non-specific shoulder pain. 
In contrary, Green et al. [21] had concluded that physiother-
apy alone was probably not effective at all in relieving pain 
in adhesive capsulitis.

The decrease in disability in all the three groups were 
also assessed using SPADI disability scale and the maxi-
mum decrease in disability was seen in patients in group 
II with mean pre-treatment disability index of 60.05% as 
compared to 35.48% of post-treatment disability index at 
the end of three months. The other two groups also had sta-
tistically significant (p value 0.000) decrease in disability, 
though group III had more improvement in disability in the 
post-treatment period as compared to group I. This is in 
accordance with the literature as Jones et al. [22] and Buch-
binder et al. [23] both have demonstrated the efficacy of 
SSNB and SI in improving shoulder function. In contrast, 
Abdelshafi et al. [19] did not show any significant improve-
ment in SPADI disability index after twelve weeks follow-up 

in any of the three groups in patients with frozen shoulder, 
though significant improvement in SPADI pain score was 
there. Dahan et al. [10] also found no significant improve-
ment in shoulder function after SSNB, though improvement 
in pain was there at the end of 1 month. Total SPADI score 
was also significantly improved in all the three groups and 
improvement in group II was more marked as compared to 
group I and III. Between groups I and III, the latter showed 
more significant improvement at the end of 3 months. This is 
in accordance with Abdelshafi et al. [15], which also showed 
significant improvement in total SPADI score at the end of 
12 weeks in patients treated with ultrasound-guided SSNB 
plus physiotherapy as compared to physiotherapy alone or 
in combination with SI.

The exact mechanism of pain relief in SSNB is yet to 
be identified, though many hypotheses have been proposed 
which include ‘wind down’ phenomenon causing a decrease 
in central sensitization of dorsal horn nociceptive neurons 
(because of a reduction of peripheral nociceptive input), 
decrease in pain-producing substance in the synovium, and 
infiltration into the supraspinatus muscle during the block. 
The superiority of SSNB over intraarticular injection has 
been proven from our study. This might be attributed to 
[1] wide area of sensory supply by the suprascapular nerve 
to about 70% of the shoulder joint, including the superior 
and posterosuperior regions of the shoulder joint and cap-
sule, and the acromioclavicular joint, also it supplies motor 
branches to the supraspinatus and infraspinatus muscles. 
[2] Possibility of successful infiltration into the surround-
ing tissues in an attempted intraarticular injection. Previ-
ous studies have shown a low success rate of intraarticular 
injection when injected by a blind method as compared to 
the ultrasound-guided method [9]. In our study, we used the 
anatomical landmark method [24] for intraarticular injection 
of shoulder since that is the most commonly used method 
worldwide. Few of the reported complications of SSNB like 
pneumothorax [25] was not seen in our study which can be 
attributed to the use of ultrasound guidance for the proce-
dure. Unlike intraarticular corticosteroid injection, there is 
no risk of iatrogenic septic arthritis, atrophy of cartilage in 
the long run in SSNB.

Limitations

The limitations of our study were that we didn’t add any 
placebo injection in group I to compare the effect of any 
injection with other groups. We didn’t do MRI of shoulders 
to rule out rotator cuff injuries as it may add to additional 
cost for the patient, and we ruled out rotator cuff injury 
with history and clinical examination. Cervical spine/disc 
pathology was ruled out by history, clinical, and radiological 
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examination only. MRI of the cervical spine was not done 
because of cost issues.

Conclusion

In summary, the present study shows that SSNB in combina-
tion with non-invasive rehabilitation is a safe and effective 
mode of treatment of the frozen shoulder. The study also 
conclusively shows that SSNB has a better effect in reduc-
ing pain and disability in the frozen shoulder than compared 
to non-invasive rehabilitation alone or in combination with 
shoulder intraarticular steroid injection. Future research 
should focus on identifying the optimal frequency of repeti-
tion of SSNB, long term effects of SSNB.
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