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Introduction: Frozen shoulder is one of the commonest debilitating conditions with characteristic features of by pain and globally restricted 
range of motion of the shoulder. This study compares the efficacy of intra-articular steroids alone in comparison to the combined intra-articular 
steroids and calcitonin nasal spray in the management of early-stage frozen shoulder. We hypothesized that the combination therapy of intra-
articular steroids and calcitonin nasal spray results in a better increase in shoulder function and superior pain relief. Along with decrease in 
disability in comparison to treatment with corticosteroids alone.
Materials and Methods: Less than 3 months was chosen as a critical period for defining early frozen shoulder. A prospective study was 
conducted on 434 patients diagnosed with early-stage frozen shoulder. Randomization of the patients was done in two treatment groups 
according to computer-generated tables after applying appropriate inclusion and exclusion criteria and taking written consent. Patients were 
randomly assigned to two groups: Group A received intra-articular corticosteroid injections alone, and Group B received a combination of intra-
articular corticosteroid injections and calcitonin nasal spray. Post-intervention physiotherapy protocol was the same for both the groups. 
Paracetamol @ 15 mg/kg was used for pain management as and when required. To measure the outcomes, the Oxford Shoulder Score (OSS) was 
used at 12 weeks post-intervention.
Results: There was improvement in OSS scores compared to baseline, which was found to be both clinically and statistically significant (P < 
0.05). Patients who received combination therapy, i.e., Group B, exhibited superior clinical outcomes compared to patients who received intra-
articular injections alone, i.e., Group A, at 12 weeks post-treatment. Group B demonstrated greater improvement in OSS scores (P < 0.001) as 
compared to Group A. Twenty-eight patients were lost to follow-up and 15 patients required analgesia like non-steroidal anti-inflammatory 
drugs other than paracetamol and hence excluded from the study.
Conclusion: The combination therapy of intra-articular corticosteroids and calcitonin nasal spray was found to be more efficacious as 
compared to intra-articular corticosteroids alone in the treatment of early-stage frozen shoulder. This combination therapy of intra-articular 
steroids and calcitonin provides better pain relief and shoulder function. This decrease in disability suggests its potential as a promising 
treatment option in the management of patients with early frozen shoulder.
Keywords: Frozen shoulder, adhesive capsulitis, intra-articular steroids, calcitonin nasal spray, combination therapy, pain relief, shoulder 
function.

Abstract

Learning Point of the Article:
In early stages of frozen shoulder, combining intra-articular steroids with calcitonin nasal spray provides superior pain relief and functional 

improvement compared to steroids alone , suggesting an augmented therapeutic effect.
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Shoulder: A Prospective Study

Submitted: 03/06/2025; Review: 05/07/2025; Accepted: August 2025; Published: September 2025

DOI: https://doi.org/10.13107/jocr.2025.v15.i09.6126
© The Author(s). 2025 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), 

which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated.



www.jocr.co.in

Introduction
Frozen shoulder is well-known cause of progressive decrease in 
global glenohumeral movements. The reported incidence in 
literature is about 2.4/100,000 individuals/year with the 
prevalence rate of 1–2% the population [1]. Global painful 
restriction of both active as well passive range of motion 
(ROM) along with normal X-rays is the hallmark of frozen 
shoulder. The disease progresses through 3 main stages, which 
may overlap. Stage 1 lasts for 2–9 months with pain as the 
predominant symptom. Stage 2 lasts from 4 months to 12 
months with stiffness as a predominant symptom. Stage 3 is the 
recovery stage with progressive decline in pain and stiffness 
lasting 5–24 months. However, this time frame is variable in 
dif ferent patients.  The British Elbow and Shoulder 
Society/British Orthopaedic Association has published 
recommendations in patient care pathway for frozen shoulder 
[2]. They have suggested nonsteroidal anti-inflammatory drugs 
(NSAIDs), corticosteroid injection, domestic exercise program 
and supervised physiotherapy as interventions suitable for 
primary care. Secondary care interventions advised by them 
include manipulation under anaesthesia, arthroscopic capsular 
release,  distention ar throgram or hydro di latation, 
physiotherapy and corticosteroid injection to supplement any 
of the above interventions. Management of adults with primary 
frozen shoulder in secondary care (UKFROST): multicentric 
pragmatic three-arm, superiority randomized control trial 
compared manipulation under anesthesia, arthroscopic 
capsular release, and early structured physiotherapy [3,4]. They 
found that all mean differences on the assessment of shoulder 
pain and function, Oxford Shoulder Score (OSS) at primary 
endpoint of 12 months were less than the target differences. 
None of the 3 inter ventions was clinically superior. 
Arthroscopic capsular release carried higher risks, and 
manipulation under anaesthesia was most cost-effective. 
Among the primary care remedies against frozen shoulder, 
calcitonin has not been studied in majority of clinical trials. 
Calcitonin is a poly peptide hormone secreted from 
parafollicular cel ls off thyroid. Calcitonin has been 
administered intranasally to decrease pain in various conditions 
such as complex regional pain syndrome, rheumatoid arthritis, 

fracture, spinal metastasis, and bone tumours [5]. It has been 
shown that long-term administration of calcitonin is safe and 
devoid of any serious side effects. Calcitonin effectively 
improves the messenger ribonucleic acid (mRNA) expression 
of fibrosis-related molecules and decreases the enhanced cell 
substrate addition ability of frozen shoulder fibroblasts. 
Calcitonin might achieve these effects by interacting with 
calcitonin receptors expressed on frozen shoulder fibroblast’s 
surface and activating the downstream protein kinase C or 
protein kinase A pathways [6]. Calcitonin has shown faster pain 
relief and significant improvement in shoulder ROM in patients 
with frozen shoulder being treated for post-menopausal 
osteoporosis. Similar findings were found in a double-blinded 
randomized clinical trial which compared nasal calcitonin spray 
and placebo in treating frozen shoulder patients and found that 
the calcitonin-treated group experienced much more effective 
improvement than the control group [7-9]. Since intra-articular 
steroids are widely used primary care intervention for frozen 
shoulder, we proposed this study to investigate the added 
advantage of intranasal calcitonin spray to steroids, if any.

Materials and Methods
This was a prospective evaluation to study the outcome of intra-
articular steroids and nasal calcitonin spray in early-stage frozen 
shoulder patients. This study involved the patients presenting 
to the orthopedics outpatient department with stage one frozen 
shoulder from January 1st, 2021, to December 2022.

Study design
This study was designed as a prospective study conducted at a 
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Table 1: Demographic profile.

Steroid injections (216)
Calcitonin+steroid

injection (175)

Sex

Male (124) 65 (30.1%) 59 (33.7%)

Female (267) 151 (69.9%) 116 (66.3%)

Mean age 52.6 63.51

Table 2: Before and after score of 02 treatment modalities

Before After P-value

Calcitonin+Steroid 20.7±5.6 42.2±7.8 <0.001

Steroid 21.1±5.4 30.7±7.1 <0.001

Table 3: Score improvement

Mean 
improvement in 

score
P-value

Confidence 
interval

Calcitonin+steroid 21.49±8.18
0.0001 13.3–10.4

Steroid 9.6±6.2

Females
Calcitonin+steroid 21.53±8.2

0.0001 13.9–10.4
Steroid 9.4±6.4

Males
Calcitonin+steroid 21.4±8.2

0.0001 13.88–8.61
Steroid 10.2±6.2
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single center. All participants were given the choice to opt for 
any arm and were provided written informed consent before 
enrolment.

Participants
The study included adult patients aged between 30 and 70 years 
with early-stage frozen shoulder based on clinical evaluation 
and imaging findings.

Exclusion criterion
1. Patients with duration of symptoms more than 3 months
2. Medical history of heart disease, thyroid disorders, stroke, 
parathyroid disorders, metabolic disorders
3. Previous history of trauma
4. Previous history of corticosteroid injection, bilateral frozen 
shoulder
5. Previous history of infections, fractures, rotator cuff 
arthropathy
6. Previous history of any kind of shoulder surgery.
Early frozen shoulder was defined as a painful and stiff shoulder 
with painful restriction of active and passive ROM of the 
shoulder, including abduction <100° and 50% reduction in 
external rotation, along with normal shoulder radiography 
along with a duration of these symptoms of not more than 3 
months.

Sample size calculation
The sample size was calculated based on the anticipated effect 
size and power analysis. With an alpha error of 0.05 and a power 
of 80%, a minimum sample size of 60 patients per group was 
determined to detect a clinically significant difference in 
outcome measures.

Randomization
Participants were randomly assigned to two treatment groups 
using computer-generated randomization codes. Allocation 
concealment was ensured through opaque, sealed envelopes.

Interventions
Group A: Intra-articular corticosteroid injections
Participants in Group A received intra-articular injections of 
triamcinolone acetonide (40 mg/mL) under ultrasound 
guidance. A total of 3 mL of triamcinolone mixed with 2 mL of 
2% lignocaine was administered under aseptic conditions into 
the glenohumeral joint under ultrasound guidance.

Group B: Combined intra-articular corticosteroid 
injections and calcitonin nasal spray
Participants in Group B received the same intra-articular 
corticosteroid injections as Group A. In addition, they were 
instructed to use calcitonin nasal spray (200 IU) twice daily for 
10 weeks.
Patients were instructed to take Paracetamol @ 15 mg/kg as and 
when required for pain management. Requirement of other 
NSAIDs was recorded, and such patients were excluded from 
the study.

Outcome measures

Primary outcome
Shoulder function, pain, ROM and activities of daily living 
assessed subjectively by OSS [10]. Assessments were 
conducted before the intervention and 12 weeks post-
treatment by blinded assessors. Demographic characteristics 
such as age, gender, history of shoulder trauma, history of 
shoulder pain-related treatment other than steroids, nocturnal 
pain and history of systemic diseases were also recorded in both 
groups.

Statistical analysis
Data were analyzed using appropriate statistical methods, 
including repeated measures analysis of covariance 
(ANCOVA), independent t-tests, and Chi-square tests. 
Statistical significance was set at P < 0.05.

Results
A total of 434 patients were enrolled in the study. 28 patients 
were lost to follow-up and 15 patients required analgesia other 
than paracetamol and were thus excluded from the study. So 
with the leftover of 391 patients recruited in the study were 
randomly assigned to Group A (n = 216) or Group B (n = 175). 
Demographic characteristics were comparable between the two 
groups at baseline (Table 1).
Calculation of means, standard deviations, and frequencies for 
all variables (OSS scores, age, sex, treatment modalities) was 
done. Paired sample t-tests were used for each treatment group 
to compare pre- and post-treatment OSS scores. Unpaired 
sample t-tests were done to compare mean improvement in 
OSS scores across two different groups. The effect of two 
different modalities across different age groups and sex was 
done using ANCOVA. Regression analysis to explore the 
relationship between treatment modalities, age, sex, and 
improvement in OSS score was also explored. Both treatment 
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groups demonstrated significant improvements in OSS scores 
compared to baseline (P < 0.05) (Table 2).
However, Group B, receiving the combination therapy, 
exhibited superior outcomes compared to Group A at 12 weeks 
post-treatment. Group B showed greater improvement in OSS s 
indicating reduced pain and disability and better shoulder 
function (P < 0.001) compared to Group A (Table 3).
On further ANCOVA analysis of age with treatment outcomes, 
no significant difference was found. Both groups had significant 
improvement after treatment, but the groups with calcitonin 
with steroid injections received a better outcome in terms of 
improvement of OSS score. There was no effect of gender or age 
on outcome.

Discussion
Frozen shoulder management has been a controversy since its 
description by Codman in 1934 [11]. Histochemical studies 
have demonstrated synovial inflammation and fibrosis of the 
articular capsule [1,12]. Early immune response with elevated 
levels of alarmins and binding to the receptor of advanced 
glycation end products starts the cascade of inflammation [13-
16]. The activation of nuclear factor κB pathway along with 
mechanical stress stimulates the release of inflammatory 
cytokines such as Transforming Growth Factor-beta (TGF�), 
which has a predominant role. Fibroblasts proliferate and 
differentiate into myofibroblasts, resulting in an imbalance of 
extracellular matrix turnover resulting in a thickened 
glenohumeral capsule and, henceforth, stiffness [17]. Based on 
the pathophysiological mechanism in frozen shoulder, it can be 
explained why intra-articular are successful in early frozen 
shoulder and why the intensity of physiotherapy should be 
guided by tissue irritability [18]. Intra-articular injection of 
corticosteroids is useful to reduce pain in patients during pain 
predominant phase [19-21]. Calcitonin decreases systemic 
inflammator y response and stimulates the release of 
endorphins [22]. Cultured fibroblast from frozen shoulder 
patient stimulated with salmon calcitonin showed a significant 
decrease in the production of collagen types 1 and 3. Synthesis 
of TGF�1 mRNA was suppressed by salmon calcitonin and the 
adhesion ability of fibroblasts also decreased. Apoptosis of the 
cultured fibroblast was also seen with high levels of salmon 

calcitonin. The efficacy of nasal calcitonin spray has been 
demonstrated in a placebo-control led double-blind 
randomized trial [7,18].
The mean reported the duration of spontaneous frozen 
shoulder resolution without any treatment is 15–30 months 
[23]. However, the disease itself is debilitating and hence 
should be treated at the earliest to limit joint capsule fibrosis.
In our study, the incidence of frozen shoulder was 2%. The 
incidence of frozen shoulder was higher in females as compared 
to males. We had to add intra-articular steroid to the calcitonin 
group because calcitonin does not give instant pain relief in 
frozen shoulder, and hence, the patient is likely to abandon 
calcitonin treatment.
While the results of this study are promising, several limitations 
should be acknowledged. First, there was no untreated group of 
patients in this study to compare with. Second, it cannot be 
authenticated that all patients followed home-based 
physiotherapy protocol identically. Future studies with larger 
cohorts are warranted to confirm these results. In addition, the 
follow-up period of 12 weeks may not capture long-term 
outcomes and recurrence rates of frozen shoulder. Longer-term 
follow-up studies are needed to assess the durability of 
treatment effects and potential recurrence rates.

Conclusion
The combination of intra-articular corticosteroids and 
calcitonin nasal spray appears to be more effective than intra-
articular corticosteroids alone in the management of early-stage 
frozen shoulder. This combination therapy provides superior 
pain relief, improved shoulder function, and reduced disability, 
suggesting its potential as a promising treatment option for 
patients with early frozen shoulder. Further studies are 
warranted to elucidate these synergistic mechanisms and long-
term outcome of this treatment approach.
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Clinical Message

In early frozen shoulder, combination therapy works better than 
monotherapy—delivering quicker pain relief and better function.
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