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INTRODUCTION
Adhesive capsulitis is a self-limiting pathology of the shoulder 
joint causing restriction in both the active and passive range of 

1movements associated with pain.  The condition results from 
progressive brosis and contracture of the capsule of the 
glenohumeral joint, which causes pain, stiffness and 

2,3disability.

The occurrence of this adhesive capsulitis(AC) is 2-5% in the 
4general population . AC may persist for more than two to three 

5years or may never resolve . Conservative management 
includes physiotherapy, NSAIDS, Hydrodilatation (HD), intra-
articular steroids, manipulation under anaesthesia, 

6arthroscopic or open capsular release . Distension of the 
shoulder capsule with normal saline and steroid infusion has 
been suggested to give benet by changing the biochemical 

7properties of the capsule in AS . A recent study and 
metanalysis have suggested that there are no added 

8,9,10advantages of adding steroids to HD.  On the contrary, 
Ladermann et al and Catepano et al inferred from their study 
that the best conservative treatment for frozen shoulder is HD 

11,12with steroids .

Such conicting conclusions by various authors have not led 
to any consensus. Thus, we conducted a study to nd any 
difference in outcomes with the two different treatment 
modalities for AC. 

MATERIALS AND METHODS
This study aims to compare the outcome of treating AS with 
two different treatment modalities, (1) Hydrodilatation, (2) 
Intra-articular steroids. The primary outcome of the trial is 
comparing the functional outcome of the two modalities by 
SPADI score. The diagnosis of AS was based on examination 
ndings of restricted range of movement (ROM) on passive 
and active movements of the shoulder in at least two planes. 
Patients were examined in OPD who looked for restricted 
active and passive ROM < in at least 2 directions (abduction 
and forward exion <100°, external rotation <20°, or internal 

13rotation <L3) . Radiological examination with a X-ray AP view 
were done to rule out any alternative cause. This was a 
randomised prospective trial done at Gomati District Hospital, 
Udaipur, Tripura from February 22 to January 23.
  
Patients with unilateral frozen shoulder of ages above 18 and 
below 60 years with symptoms more than three months but 
less than one year which has not improved with medications 
and physiotherapy were included in the study. Patients with 
diabetes, history of trauma to the shoulder, history of fracture 
or dislocation around the shoulder, rotator cuff pathology, 
inammatory arthritis, thyroid disease, history of previous 
injections within three months, and cervical radiculopathy 
were excluded from the study. All patients were included after 
taking informed written consent.

A total of 108 participants who satised the inclusion criteria 
were enrolled by SS after consent for participation in the trial. 
Participants were randomised into two groups by the method 
of block of four randomisation technique. The allocation ratio 
was 1:1, where the treatment modality was allocated by a third 

person who was not involved in the study by selecting sealed 
opaque randomly numbered envelopes. The investigator and 
participant were blinded to the intervention. 

Hydro dilatation was done under all aseptic measures, the 
interventional radiologist under ultrasound guidance and 
using the posterior approach injected into the joint capsule 
with 4ml of 2% lignocaine, 4ml of 0.2% ropivacaine, 2ml of 
triamcinolone (40mg/ml) and lled to full with normal saline in 
a 50-cc syringe in HDS group. The uid was injected under 
ultrasound guidance in the HDS group until the capsule was 
distended (until the axillary pouch appeared full) and 
resistance was felt taking care not to rupture the capsule. The 
amount of uid required to dilate the capsule was recorded. 
Similarly, participants receiving only intra-articular steroids 
were given the injection under aseptic precautions with the 
guidance of ultrasound with 4ml of 2% lignocaine, 4ml of 0.2% 
ropivacaine, and 2ml (40mg/ml) of triamcinolone with a 22-
gauge needle to the patients in steroid group. 

All participants were assigned to an identical physiotherapy 
14protocol. A moist heat pack was applied before starting 

exercise. The patients were given local ice packs along with 
paracetamol 500 mg twice daily for 3 days and as and when 
required with subsequent days. They were followed-up 
subsequently with identical physiotherapy protocols and 

14outcome measures were evaluated by SPADI  score at two 
weeks, six weeks, and three-month intervals. Any adverse 
events of injection were also noted. 

15Sample size calculation from a previous study  with an alpha 
(p-value) of 5% and a power of 80%, this would result in a 
necessary sample size of 44 patients per group for a two-sided 
t-test. With a dropout rate of 20%, the sample was calculated to 
be 54 in each group. 

We aimed at nding any statistically signicant difference in 
the outcome of the two groups at two weeks, six weeks, and 
three months and the statistical difference between the days of 
analgesia required between the two groups. We applied the 
independent "t" test to analyse the difference in mean SPADI 
scores at the pre-intervention and post-intervention intervals 
and days of analgesia requirement. For statistical analysis, 
SPSS 22.0 software [IBM, Armonk, NY, USA] was used.

RESULTS
One hundred and eight patients were included in the study 
after considering the inclusion and exclusion criteria divided 
equally into both groups. The mean age in group HDS was 
56.53 years (S.D.=8.46) and the mean age in group steroid 
was 57.12 years (S.D.=6.27), there was no statistically 
signicant difference between the two groups in the mean age 
(p=0.3).

Moreover, the mean duration of symptoms was 3.46 months 
(S.D.=1.20) in group HDS and 3.51 months (S.D.=1.15) in 
group steroid. No signicant difference was found between 
the mean duration of symptoms between the two groups 
(p=0.86). Following the injection, both groups received the 
same analgesia protocol, however, the mean duration of 
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analgesia required in group HDS was 5.13 days (S.D.=1.63) 
and for group S was 4.24 days (S.D.=1.11), which is 
statistically signicant (p=0.002) (Table I).

After the intervention, both groups received the same 
analgesics and physiotherapy protocol and the SPADI score 
was analysed before the intervention, after two weeks, six 
weeks, and at three months' time after the intervention. On 
statistical analysis, there was a signicant improvement in 
symptoms at each interval (p=0.0). No signicant difference 
was found between the mean SPADI scores of the two groups 
before the intervention, indicating that we had similar scores 
in both groups before the intervention. When each group was 
compared at each interval after the intervention, it was found 
that there was no statistically signicant difference in SPADI 
score between the two.

Table I: Age, Duration Of Symptoms And Use Of Analgesic 
In Days Compared Between Both The Groups

Table II: SPADI Score At Each Time Interval Of Follow-up In 
Both The Groups

groups at two weeks after the injection, however, at 6 weeks 
(p=0.04) and 3 months (p=0.001) a signicant difference in 
SPADI score was demonstrated with better scores in group S. 
Mean amount of uid injected in HDS group was 18.35ml 
(S.D.=3.0). In the steroid group, the amount injected was 10ml 
for all participants. Two participants had an episode of 
ushing and one participant had severe pain for which the 
procedure was interrupted and competed after a few 
moments. No participant had any adverse reaction in the S 

37group (Table II)  

DISCUSSION
On comparing the results of both groups at three months, we 
found that any form of intra-articular steroid injection (with or 
without HD) resulted in signicant improvement in pain and 
disability in patients suffering from AC. When we evaluated 
the SPADI score at two weeks, there was a signicant 
improvement in both groups but there was no statistical 
difference between them. This may indicate that HD may not 
have any immediate additional advantage over intra-
articular steroids, however, there was a signicant 
improvement in the SPADI score in both groups suggesting 
that corticosteroids play a major role in reducing the 
symptoms of a patient with unresolved AC.

There have been numerous studies in the past which have 
supported HD along with corticosteroids, but the direct effect 

9,11,15-19of hydro-dilation has been difcult to analyse . In our 
study, we have tried to compare two groups, one with HD and 
steroids and the other with only steroids, to determine the 
advantage of adding HD to intra-articular steroid injection. 
Few comparative studies have found no benet of HD 

9,18combined with corticosteroids over corticosteroids alone . A 

recent systematic review and meta-analysis by Saltychev et al 
also concluded that hydro-dilatation has a clinically 

19insignicant effect in the treatment of Ac .

Our study has a larger sample size and we have included 
patients after three months of unresolved symptoms who were 
in their frozen stage. In our study, we found better functional 
outcomes at six weeks and three months in the group that 
received steroids only, suggesting no additional benet of HD 

8similar to the study by Paruthikunnan et al . The reason HDS 
group showed inferior results may be due to the dilution of 
steroids and the capsular stretch causing inammation15. 
Moreover, HD with steroid method may slow down the 
improvement by causing distension injury to the capsule and 
capsular stretch pain9. Thus, leading to statistically better 
results in the group of patients without HD at six weeks and 
three months of follow-up.

The mechanism of action of HD is supposed to either by 
stretching or rupturing the capsule, thus improving the 

15glenohumeral mobility . Few studies have used a large 
5,17volume of injection leading to rupture of the capsule1 . 

Capsule rupture leads to the expulsion of solution (including 
steroids) out of the joint leading to decreased efcacy of 
corticosteroids18. It was noteworthy in our study that after the 
intervention both groups received the same protocol of 
analgesics and physiotherapy, but the steroid group required 
analgesics for a lesser duration and the difference was 
statistically signicant (p=0.002). The HDS group requiring 
more analgesics may be due to the distention effect of the 
capsule as we have avoided rupturing to achieve maximum 
distension of the capsule in our study.

17In a study by Yoon et al , the group with HD and 
corticosteroids had better outcome compared to the 
corticosteroid alone group at 1st month, 3rd month follow-up 
based on the visual analogy scale (VAS) score for pain and 
range of motion (ROM). This may be attributed to the fact that 
they received 3 injections one after the other and it would be 
clinically more relevant to differentiate between the two 
methods based on improvement after one injection.

However, there was a clinically similar improvement when 
both groups were followed-up until six months, which proves 
corticosteroids may be the main benefactor in the overall 
treatment process and the initial HD effect is only short-lived. 
However, the process of HD by Yoon et al was until the rupture 
of the capsule and may be the reason for the results varying in 
our study.

The limitations of our study are that we have used only the 
SPADI score to evaluate the outcome. ROM and VAS score was 
not assessed as they may be very subjective measures. 
However, we used SPADI to measure day-to-day morbidity 
caused by AC. A three-month follow-up may warrant further 
evaluation, but AC being a self-limiting disease, a longer 
follow-up may not indicate the outcome of the intervention. We 
did not take into account participant comorbidities.

CONCLUSION 
Better clinical results were obtained at six weeks and three 
months with the group receiving corticosteroids only and had 
a lesser requirement of analgesia post-intervention. Thus, 
intra-articular steroid injection only seems to be a more 
desirable method of management during the frozen phase of 
AC than that of hydrodilatation with intra-articular steroid 
injection. 
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