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A B S T R A C T

Background: Frozen shoulder is a progressively restrictive condition characterized by a gradual onset
of pain, stiffness, and limited mobility in the shoulder joint. Among the different treatment modalities
available, minimally invasive treatments include Suprascapular nerve (SSN) interventions using steroids
with local anesthetics and pulsed radiofrequencytreatment. This study aims to evaluate whether combining
a triamcinolone injection with pulsed radiofrequency can provide more prolonged pain relief compared to
triamcinolone injection alone. A comparative study was designed to assess the effects of these two treatment
approaches in patients with frozen shoulder.
Materials and Methods: A randomized, open-level clinical trial was conducted on 41 patients suffering
from frozen shoulder pain in the Pain Medicine outpatient department. These patients were evaluated for
pain, disability, and range of motion using various scales such as (the visual analog scale (VAS), Shoulder
Pain and Disability Index score (SPADI), and range of motion (ROM) by Goniometry. They were randomly
allocated into two groups: Triamcinolone groups (T Group) and combined groups (C Group). All patients
were evaluated pre-procedure and post-procedure for six months using the VAS, SPADI, and active ROM
of the shoulder joint.
Results: The pre-procedural VAS scores between the Triamcinolone and the combined Group were
comparable (p=0.213). A statistically significant reduction in mean VAS score was found in the combined
Group at each interval (p=0.032). Similarly, the reduction in SPADI score was also significant (p< 0.05)
from pre-procedure to post-procedure at each interval, and the reduction in SPADI score was more
pronounced in the combined Group than the Triamcinolone group. The combined Group also showed more
improvement in ROM at each follow-up, which was statistically significant.
Conclusion: Injection of Triamcinolone combined with pulsed radiofrequency for suprascapular nerve
intervention gives better and longer-lasting pain relief. This combined approach also reduces disability and
provides an improved range of motion at the shoulder joint.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Frozen shoulder (FS), or adhesive capsulitis, is a
progressively restrictive painful shoulder condition
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characterized by a gradual onset of pain, stiffness, and
limited mobility in the shoulder joint.1 Individuals with
frozen shoulder experience discomfort, particularly when
attempting to move the shoulder, and may find it challenging
to perform daily activities that involve shoulder movement.
The exact cause is often unclear, but it is associated with
inflammation and the formation of adhesions within the
shoulder joint capsule. The incidence is approximately
3-5% in the general population, whereas in diabetes
mellitusit is 10%-20%.2 Peak incidence is seen between
40 and 60 years of age.3 Treatment varies depending on
the individual’s symptoms and stage and may include
physical therapy, medications, and, in some cases, medical
interventions. Among the different modalities of treatment
available, minimally invasive treatments of FS include
suprascapular nerve (SSN) interventions with steroids and
local anesthetic agents, as well as pulsed radiofrequency
(PRF) treatment.4–6 "We hypothesized that combining the
two modalities would result in more prolonged pain relief,
as measured by the Visual Analog Scale (VAS), along with
better efficacy in terms of Shoulder Pain and Disability
Index (SPADI) scores, and improved range of motion
(ROM) assessed through goniometry. A comparative study
was conducted to compare triamcinolone alone versus
triamcinolone combined with pulsed radiofrequency (PRF)
of the suprascapular nerve in patients with frozen shoulder."

2. Materials and Methods

A prospective randomized controlled clinical trialwas
conducted in the Pain Medicine outpatient department
(OPD) in the department of Anaesthesiology and Pain
Medicine from July 2019 to December 2020. After
obtaining ethical clearance from the institutional ethical
committee (IEC no. 59/18) and registration of study with
the clinical trial registry, India (CTRI/2019/07/020233),
patients of frozen shoulder who attended the Pain Medicine
outpatient department (OPD), were assessed for possible
recruitment in the study (consort flow chart).

The sample size was determined based on a previous
study that measured the reduction in SPADI disability, using
the following formula:7

n = (Zα/2+ Zβ )2 ×Zσ2

d2

where:
Zα /2 @ 95% C.I = 1.96
Zß @ 80% power = 0.84
σ (pooled S.D) = 5
d (difference in mean) = 8
To account for potential dropouts during follow-up, we

recruited 21 participants for each group.

2.1. Study tools

The VAS is a subjective pain assessment tool used to
quantify a patient’s pain intensity consisting of a 10-

centimeter straight line, ranging from "no pain" to "worst
imaginable pain." The higher the score, the greater the
perceived pain intensity, making VAS a valuable tool in
pain assessment.8 The Shoulder Pain and Disability Index
score SPADI score is an easy, reliable set of questions that
evaluate pain and functional activities: five questions for
pain dimension and eight questions for activities of daily
living to access functional activities of the upper extremity.9

A goniometer was used to assess the range of motion among
participants.

2.2. Patient selection, randomization, and group
allocation

All patients included in the study had undergone at least
six months of failed conservative care, including analgesics
such as non-steroidal anti-inflammatory drugs (NSAIDs)
and topical analgesics, skeletal muscle relaxants along
with physiotherapy and occupational therapy including hot
fomentation, transcutaneous electrical nerve stimulation
(TENS), and diathermy application. After obtaining
informed consent, Forty-one patients suffering from FS
of either sex or age between 18-80years were considered
in the study. Twenty-one patients were allocated to
the Triamcinolone group (T), and 20 were allocated to
the Triamcinolone and PRF combined (C). They were
thoroughly examined to rule out cervical spine pathologies
such as cervical facet syndrome and cervical radiculopathy,
which may also present with shoulder pain. The patients
with chronic obstructive pulmonary disease (COPD),known
allergies to drugs, pregnant patients, and coagulopathy were
excluded from the study.

A person not participating in the study assigned the
participants to the groups. The participants were recruited
using a computer-generated block randomization technique
with fixed block sizes of four. A concealed allocation
method using sealed and opaque envelopes was used to
allocate patients to the two groups.

2.3. Intervention and outcome measures

The procedures were performed under standard American
Society of Anesthesiologists (ASA) monitoring under
monitored anesthesia care (MAC). Intravenous access was
obtained before beginning the procedure. Patients were
conscious of responding to stimulation tests. Group-T
patients who underwent SSN intervention with injection
triamcinolone 40mg + Inj. Bupivacaine is 0.25%, with
a total volume of 8 ml. Group-C Patients underwent
SSN intervention with Injection triamcinolone 40mg +
Inj. Bupivacaine is 0.25%, with a total volume of 8 ml.
and PRF treatment. Pulsed radio frequency was performed
at 50V with pulse delivered at every 20ms for 10 min
with a maximum tip temperature of 42degree centigrade,
using RF pain management generator (Kimberly Clark
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Diagram 1: Consort flow chart



Rastogi et al. / Indian Journal of Clinical Anaesthesia 2025;12(1):66–72 69

Inc.Worldwide, US) (Figure 1). A thorough preoperative
check-up was done for all patients beforethe procedure,
including a complete blood count and coagulation profile.

Figure 1: Image showing the fluoroscopic view of supra-scapular
notch and needle entering the notch and confirmation with contrast
dye

2.4. Data collection and statistical analysis

The data were entered into a Microsoft Excel sheet and
coded. Statistical analysis was done using the software
"Statistical Package for the Social Sciences" SPSS version
22. All qualitative data were presented as proportions
(number and percentage), and continuous data were
presented as mean ± SD. The chi-square test was used to
ascertain the association between categorical variables. The
mean ± SD of VAS and SPADI between the two groups
were analyzed by unpaired t-test. The value of p<0.05 was
considered statistically significant at 95% CI.

3. Results

The present study was conducted in department of
anaesthesia in pain medicine unit. Total forty five patients
were treated and forty one patients were enrolled for study,
twenty-one patients in Triamcinolone group (Group T), and
twenty-one patients in combined Triamcinolone and PRF
group (Group C). Three patients did not complete follow-
up until six months, so each Group had 19 patients at the
end of the trial. Bothgroups were comparable in terms of
demographic and clinical profile.

The mean age of the participants in Group T
was 54.28±9.25, and in Group C, it was 52.75±9.39,
with a statistically non-significant difference in age (p-
value=0.998). Gender distribution and mean duration of
symptoms between the two groups were also comparable
(p> 0.05). The maximum duration of symptoms in Group T
was 18 months; in the combinedGroup C, it was 24 months
(Table 1).

VAS scores of Group T and C (8.14±0.65 and 8.35±0.67,
respectively; p= 0.213) were statistically non-significant
before intervention. The reduction in mean VAS score after
intervention was found to be more in group C than in group
T with a statistically significant difference at each interval
(p-value<0.05) as shown in (Graph 1).

Graph 1: Showing comparison of VAS scores pre-procedure
and post-procedure between T (triamcinolone group) and
Group C (triamcinolone and PRF group)

The pre-intervention SPADI total scores in group T
(64.11±7.31) and group C (64.9±5.32) were comparable
(p=0.064). There was statistically significant improvement
inboth Groups post-intervention, but it was more in Group
C compared to Group T (p-value<0.05), as shown in
(Graph 2).

Graph 2: Showing comparison of SPADI total score
pre-procedure and post-procedure between Group T
(triamcinolone) and Group C (triamcinoloneand PRF group)

A comparative analysis between the two groups shows
statistically non-significant differences in pre-intervention
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Table 1: Demographic and clinical profile of study participants (n = 41)

Demographic and clinical Profile Group T Group C p-value
Mean Age (Mean ±SD) 54.28± 9.25 52.75± 9.39 0.99

Gender Male 10 (47.6%) 9 (45%) 0.86
Female 11 (52.4%) 11 (55%)

Mean Duration of Pain
(months) (Mean ±SD)

8.52± 3.26 7.6±3.72 0.40

Comorbidities

None 3 (14.3%) 3 (15%)

0.99Diabetes Mellitus 9 (42.9%) 9 (45%)
Hypertension 5 (23.8%) 4 (20%)
Multiple 4 (19%) 4 (20%)

ROM in flexion (p=0.113), extension (p=0.234), and
abduction (p=0.173). A statistically significant difference
was found between both groups at each follow-up in all
ranges of motion (Graph 3).

Graph 3: Showing comparison of ROM pre-procedure
and post-procedure between (triamcinolone) and Group
C(triamcinolone and PRF group)

4. Discussion

Frozen shoulder (FS) is a condition characterized by
stiffness and pain in the shoulder joint, affecting a person’s
daily activities. Conservative treatment and physiotherapy
are the mainstay of treatment, but due to excessive pain
and stiffness, it isn’t easy to do effective physiotherapy. The
minimally invasive intervention of the Suprascapular nerve
may help the patients to eliminate the pain. Suprascapular
nerve minimally invasive pain and spine intervention (SSN
MIPSI) using local anaesthetics and steroids is a safe and
well-tolerated treatment option for the treatment of frozen
shoulder.

It is effective in reducing severity of pain and functional
disability, hence improves quality of life of the patients
with FS.10 The suprascapular nerve (SSN) originates
from the upper trunk of the brachial plexus (C5–C6),
and it innervates approximately 70% of the superior
and posterior regions of the shoulder joint, capsule, and
acromioclavicular joint. This nerve also supplies motor

innervation to the supra- and infraspinatus muscles. An
SSN MIPSI with steroid and local anesthetic can effectively
relieve the pain and increase the ROM in patients with
long histories of shoulder pain including FS, rotator cuff
injuries, osteoarthritis, and rheumatoid arthritis.11 However,
the effects of suprascapular nerve intervention using steroids
are short-lived;which requires search of more treatment
modalities. The recent use of radiofrequency in pain
medicine add promising result in resistant frozen shoulder
patient.

Pulsed mode radiofrequency (PRF) lesioning of
suprascapular nerve is a non-neuroablative i.e., neuro-
modulatory method which can alleviate chronic pain
without evidence of neural damage by delivering an
electrical field and heat bursts (temperature of <42◦C,
in contrast to conventional radiofrequency applications,
which deliver a constant temperature of 60◦C–80◦C). Some
preliminary reports support its long-term efficacy in pain
relief.12 Several case studies have reported a favourable
outcome for pulsed radiofrequency (PRF) neuromodulation
to the suprascapular nerve (SSN) in treating FS and it
facilitated functional recovery without risking paralysis of
the supraspinatus or infraspinatus muscles.13 In our study,
we prospectively compared the effects of suprascapular
nerve intervention using triamcinolone injection alone
versus a combination of triamcinolone with PRF in patients
with frozen shoulder. We anticipated immediate relief from
the local anesthetic (LA) and triamcinolone, alongside
sustained benefits from the neuro-modulatory effects of
PRF.

On comparison of demographic data, the mean age
of participants in the Triamcinolone group (Group T)
was 54.28±9.25 years, while in the combined group was
52.75±9.39 years, with the participants’ ages ranging from
37 to 75 years. There were 19 (46.4%) men and 22 (53.6%)
women. Our findings are similar to those of Kiera Kingston
et al. who, in their epidemiological study, found the mean
age 56.4±13.1years, with most patients’ ages ranging from
40 to 70 years.14 They also reported that frozen shoulders
affect females (58.4%) more than males.13 The most
common comorbidity associated with frozen shoulder was
diabetes mellitus (DM) in 24 (58.53%) patients followed
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by hypertension in 12 (29.26%) patients. Our findings are
similar to Connie B. Tighe et al in their study that the
prevalence of DM in patients with frozen shoulder was
found to be 38.6% (34 of 88) and in prediabetes was found
to be 32.95% (29 of 88) with total prevalence of 71.5% (63
of 88). Similar results were observed by Kiera Kingston et
alwho in their epidemiological study found that diabetes
mellitus (55.3%) and hypertension (33.5%) were the most
common medical comorbidities.2,14

The VAS score in the Triamcinolone and combined
groups reduced significantly at every follow-up, but more
pronounced pain relief was evident in the combined group.
Our results are comparable to those of Teja et al, who used
an injection of bupivacaine and methylprednisolone acetate
for suprascapular nerve block in their randomized controlled
trial and found a significant reduction in painat the end of
three months, and Jang et al, who found effective pain relief
with pulsed radiofrequency neuromodulation in 11 patients
with chronic shoulder pain.15,16

In our study, SPADI scores were reduced significantly
in both groups at six months compared to pre-intervention
values. However, it was more pronounced in the combined
Group than in the triamcinolone group(p = 0.019). Our
results were consistent with the prospective randomized
control trial studies conducted by Yung Tsan Wu and
Davinder et al. showing a significant (p<0.001) reduction
in SPADI score at various follow-up intervals compared to
baseline. 17,18

There was a significant improvement in ROM in all axis,
with a more pronounced effect in the combined Group than
in the Triamcinolone group. Our findings are in coherence
with Davinder et al.Shanahan et al. found significant
(p<0.05) improvement in the ROM in the abduction and
external rotation post-intervention up to three months.19,20

In contrast, we followed up until six months frozen shoulder
patients.

Wu et al.and Sinha et al.in their prospective studies used
standard parameters of PRF treatment (2 Hz, 30-ms pulse
width, 42◦C with 120-180 seconds duration) and found
significant relief in both pain and ROM while we used fixed
and high voltage PRF for an extended duration (10 minutes),
and increasing output voltage giving better and extended
pain relief as recommended by previous studies showing
better outcomes with PRF treatment.12,17,20,21

5. Limitations

A key limitation of this study is the relatively short follow-
up period, as frozen shoulder often exhibits a chronic and
recurrent nature, with symptoms that can persist long-
term. To better understand the efficacy and sustainability
of the treatments, future studies should incorporate larger
sample sizes, extended follow-up durations, and robust
methodologies such as double-blinded, placebo-controlled
designs. This approach will help validate the findings

and provide more comprehensive insights into treatment
outcomes

6. Conclusion

This study demonstrates that adding pulsed radiofrequency
to triamcinolone steroid injections can extend the duration
of pain relief provided by suprascapular nerve intervention
in managing frozen shoulder patients who have not
responded to conservative treatment.The combined
approach had sustained pain relief, improved range of
motion, and improved functional outcome.While the results
are promising, the study’s limitations should be considered,
and further research is warranted to confirm these findings
and assess the long-term outcomes of these interventions.
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