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FROZEN SHOULDER: DOES HYDRODILATATION WITH STEROID HAS ADDED ADVANTAGE 
OVER INTRA-ARTICULAR STEROID INJECTION

NITIN CHOUDHARY*, SANJEEV GUPTA

ABSTRACT

Objective: In our study, we will compare the efficacy of intra-articular steroid injection with hydrodilatation (with steroid) with regards to Shoulder 
Pain and Disability Index (SPADI), visual analog scale (VAS), and range of motion (ROM) in patients of adhesive capsulitis.

Methods: The study is a prospective study carried out on 36 patients in Department of Orthopaedics, Government Medical College, Jammu, from 
August 2021 to July 2022. The patients were evaluated in terms of SPADI, VAS, and ROM (flexion, abduction, and external rotation) at 0-, 6-, 12-, and 
24-week interval.

Results: Hydro-dilatation has better results in comparison to intra-articular steroid injection. The patients with hydrodilatation fared with better 
scores in terms of SPADI as well as VAS with significant p-value (≤0.05). In addition, the patients also had better ROM in the former group.

Conclusion: Hydrodilatation with corticosteroid provides better relief in terms of pain as well as ROM for frozen shoulder when compared to intra-
articular CSI. The predictability of results with hydrodilatation is excellent and hence it is a better modality of treatment compared to intra-articular CSI.
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INTRODUCTION

Adhesive capsulitis is a common cause of shoulder pain and disability. 
It is characterized by usually spontaneous onset of shoulder pain 
accompanied by progressive limitation of both active and passive 
glenohumeral movement. Both pain and stiffness tend to resolve 
spontaneously over months to years [1-4]. The essential pathology 
of the condition is a thickening and contraction of the capsule which 
becomes adherent to the humeral head [5], thus causing reduced joint 
mobility in these patients. While the arsenal of treatment methods for 
adhesive capsulitis is broad, there is a well-known lack of evidence on 
their effectiveness or the superiority of one approach over another. 
Due to the high probability of spontaneous recovery of adhesive 
capsulitis, conservative treatment should usually be advised as the first 
line of management of such cases [6]. The conservative treatment of 
adhesive capsulitis may include oral analgesics, oral or intra-articular 
corticosteroids, physiotherapy, acupuncture, manipulation, and 
hydrodilatation (distension) [7]. While adhesive capsulitis resolves 
usually spontaneously, the symptoms may persist for many months 
inflicting significant disability [8]. This fact may often force a patient 
to seek for an invasive procedure rather than for a slower conservative 
treatment. Hydrodilatation (distension and hydrodistension) aims 
at physical distension of the shoulder joint capsule by injecting a 
substantial amount of fluid into the joint. This quick procedure is 
technically easy to perform and it is less invasive than actual surgery 
and can be performed as an OPD procedure.

METHODS

This randomized and prospective study was conducted in a tertiary 
care center from August 2021 to July 2022. Thirty-six patients aged 
18–60 years who were diagnosed as cases of frozen shoulder were 
included in the study after their consent.

Inclusion criteria
•	 The following criteria were included in the study: Adults aged 

18–60 years.

•	 Restriction in Range of motion (ROM) >25 in two or more planes as 
compared to normal side.

Exclusion criteria
•	 The following criteria were excluded from the study: Age ≤18 and 

≥60 years.
•	 Inflammatory joint disease.
•	 Localized skin condition which is a contra-indication for CSI.
•	 Shoulder abnormality detected on plain X-ray.

After the diagnosis of idiopathic frozen shoulder was made on the basis 
of history, physical examination, and clinicoradiological examination, 
the patients were divided into two random groups, with both groups 
having 18 subjects each. ROM was evaluated at the shoulder joint, that 
is, active and passive shoulder flexion and abduction, as well as internal 
and external rotation with the patients standing or sitting. X-ray or MRI of 
the shoulder joint was carried out in some patients to exclude conditions 
other than frozen shoulder. Patients in first group (Group A) were given an 
intra-articular methylprednisolone injection (80 mg methylprednisolone 
mixed with 0.5% bupivacaine to make a 10-mL solution) and were given 
analgesics only during episodes of severe pain. We performed all intra-
articular steroid injections under aseptic conditions in the setting of a 
minor operation theater with the patient in a sitting position through 
posterior approach. Patients in Group B were subjected to hydrodilatation. 
These patients were placed in a lateral lying position. Then, 2 ml of 1% 
lignocaine (local anesthetic) was used for skin anesthesia. A 22-gauge 
needle was used to gain access to the joint capsule and hydrodilatation 
was performed with a solution consisting of 40–60 ml of normal saline, 
40 mg of corticosteroid, and 2 ml of 0.25% local anesthetic. The procedure 
lasted until all of the solution was injected into the joint. The end point was 
usually a stage when the resistance gave up. The patients were advised to 
take analgesics to counter pain following the procedure.

After receiving the injection, patients in both groups were advised to 
undergo exercises immediately as per protocol and were followed up 
subsequently at 2, 6, and 12 weeks. Shoulder function was evaluated 
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and documented at the time of presentation and at each subsequent 
visit by Shoulder Pain and Disability Index (SPADI) and ROM at forward 
flexion, internal rotation, external rotation, and abduction. Similarly, 
improvement in pain score was assessed at subsequent visits using a 
visual analog scale (VAS). Flexion and abduction of the shoulder were 
done by measurement of the angle formed between the arm and thorax. 
External rotation was measured with the arm in adduction and the 
elbow at the side and flexed to 90°.

RESULTS

The mean age in our study was 41.12 years with Group A having a 
mean of 46.72 years and Group B having a mean of 45.08 years. Right 
side (64%) was more commonly involved than the left (36%). Females 
(56%) had a higher incidence of adhesive capsulitis than males (44%) 
in our study. No case was bilateral. All these parameters, though, were 
statistically non-significant, that is, p≤0.05.

Patients in both groups were assessed for SPADI score at presentation 
and subsequent follow-ups. The results were much better in Group B, 
more with each subsequent follow-up so much that the difference 
between two groups was significant at follow-up at 12 and 24 weeks.

VAS was assessed and results were drawn for both groups. Patients 
in Group B fared much better results in terms of VAS score than the 

counterparts of Group A. The difference in VAS score was statistically 
significant at 12 and 24 weeks of follow-up.

Although there was an improvement in ROM in both groups when 
compared to initial presentation, the results were much better in 
Group B with patients having more pain free ROM than their initial 
presentation as compared to their counter-parts.

There was dramatic improvement in ROM of patients in both groups 
but the improvement was much better in patients of Group B and the 
difference was statistically significant at 12-week follow-up for flexion 
and abduction and for all three, that is, flexion, external rotation, and 
abduction at final follow-up of 24 weeks.

DISCUSSION

Frozen shoulder remains a difficult problem to be managed. Despite 
having an armamentarium available at our end, still the treatment 
is controversial with different patients responding differently to 
treatment modes. Hydrodilatation has been used to improve the 
outcome in patients who do not significant improvement with oral 
medications and exercise protocols. Studies previously done have 
usually quantified results up to 3 months of follow-up; however, in this 
study, we have kept final follow-up at 6 months to study and compare 
the efficacy of hydrodilatation with intra-articular CSI.

Codman [9] and Lundberg [10] showed that the disease occurred 
in males at a relatively younger age than in females. Codman [9] and 
Lippman [11] found adhesive capsulitis to be more common in females 
in their study. In our study, also the incidence was higher in females 
(56%) than males (44%). Many studies [12,13] done over time have 
shown dominant hand to be more commonly involved. In our study, all 
cases were right dominant and right side (64%) involvement was more 
than the left side (36%). Studies conducted by Tveitå et al. [14] and 
Lädermann et al. [15] showed progressive improvement of SPADI and 
VAS scores with time with results in hydrodilatation being better than 
other modalities. Our study also showed significant results in patients 
of hydrodilatation with p≤0.05. However, in meta-analyses of Tveitå 
et al. [14] and Lädermann et al. [15], and most studies followed patients 
for only 3 months but in our study, the final follow-up was at 6 months, 
which also showed progressing improvement in SPADI as well as 
VAS score in patients managed by hydrodilatation with statistically 
significant results. In terms of effect on ROM, studies conducted by 
Lädermann et al. [15] and Rookmoneea et al. [16], the patients fared 
improvement in ROM in flexion, abduction, and external rotation planes 
with each follow-up which like most studies were taken till 3 months. 
In our study, also the ROM improved in both groups in all three planes 
(flexion, abduction, and external rotation) but much better results 
were obtained in hydrodilatation group with results being statistically 
significant at 12 and 24 weeks of follow-up. Hydrodilatation, in our 
study, has shown better efficacy than intra-articular CSI in terms of 
SPADI, VAS, and ROM and same results were also reproduced in studies 
conducted by Lädermann et al. [15] and Gam et al. [17].

Hydrodilatation, therefore, offers significant relief to patients of adhesive 
capsulitis, although we would have liked to extend follow-up till 1 year 
so as to establish long-term efficacy and need for repeat procedure; 
interval between first and subsequent repeat hydrodilatations, and 
progression thereafter, which remain as limitation of this study.

CONCLUSION

Hydrodilatation with corticosteroid provides better relief in terms of pain 
as well as ROM for frozen shoulder when compared to intra-articular CSI. 
The predictability of results with hydrodilatation is excellent and hence it 
is a better modality of treatment compared to intra-articular CSI.
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Time Group A Group B p‑value
0 weeks 68.68±24.78 74.65±28.76 0.39
6 weeks 76.68±28.18 84.54±32.56 0.26
12 weeks 86.42±16.88 102.52±1876 0.03
24 weeks 102.08±18.24 128.62±16.98 0.001

Time Group A Group B p‑value
0 weeks 122.68±24.78 119.65±28.76 0.19
6 weeks 135.68±24.18 134.54±32.56 0.72
12 weeks 146.42±16.88 154.52±18.76 0.04
24 weeks 158.08±11.24 170.62±6.98 0.006

Time Group A Group B p‑value
0 weeks 5.69±1.29 5.92±1.26 0.52
6 weeks 4.78±1.03 4.56±1.09 0.34
12 weeks 2.69±0.88 2.19±0.57 0.03
24 weeks 1.77±0.71 1.05±0.47 0.0005

Time Group A Group B p‑value
0 weeks 31.46±15.34 33.66±14.76 0.81
6 weeks 38.78±14.18 44.54±12.56 0.09
12 weeks 48.42±16.88 54.52±18.76 0.06
24 weeks 52.08±14.24 64.62±12.98 0.01

Time Group A Group B p‑value
0 weeks 57.28±8.28 57.49±8.76 0.93
6 weeks 45.33±6.68 44.32±6.06 0.52
12 weeks 33.11±6.78 27.07±4.98 0.007
24 weeks 19.40±5.27 13.97±3.59 0.002

Table 1: SPADI scores at each follow‑up for both groups

Table 2: VAS scores at each follow‑up for both groups

Table 3: External rotation values at each follow‑up for both groups

Table 4: Abduction values at each follow‑up for both groups

Table 5: Flexion values at each follow‑up for both groups
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