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(Abstract )
Background: Adhesive capsulitis, commonly known as frozen shoulder, is a condition characterized by stiffness and
pain in the shoulder joint. The therapeutic potential of Platelet-rich plasma (PRP) has been increasingly recognized
in various orthopedic conditions, yet its specific role in treating frozen shoulder remains underexplored. This study
was designed to assess the efficacy of PRP injections in improving outcomes for frozen shoulder patients.

Methods: In this randomized controlled trial, 200 patients diagnosed with frozen shoulder were enlisted. They were
evenly allocated into two cohorts: one receiving intra-articular PRP injections and a control group administered with
saline injections. Pain intensity was gauged using the Visual Analog Scale (VAS), while shoulder mobility metrics
were determined through the Range of Motion (ROM) evaluation. Assessments were conducted at baseline, followed
by checks at intervals of 1, 3, and 6 months. Data interpretation employed the t-test and ANOVA.

Results: By the 6-month mark, patients in the PRP group demonstrated a pronounced reduction in VAS scores (aver-
age decrement of 4.8) relative to the saline group (average decrement of 1.3). Additionally, the PRP recipients regis-
tered substantial enhancements in ROM, particularly in motions of abduction and external rotation, outperforming
the control by approximately 60%.

Conclusions: Our results indicate that PRP injections significantly outpace saline in mitigating pain and enhancing
shoulder functionality in frozen shoulder cases. Hence, PRP emerges as a potential primary non-operative treatment
for adhesive capsulitis. )
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A List of Abbreviations
PRP: Platelet-Rich Plasma

Historically, treatment modalities for frozen shoulder have
ranged from physiotherapy, non-steroidal anti-inflammatory

OPS: Orthopedic Pain Scale
ROM: Range of Motion
VAS: Visual Analog Scale

Background

Adhesive capsulitis, colloquially known as frozen shoulder, is a
frequently encountered musculoskeletal disorder characterized
by chronic pain and reduced range of motion in the shoulder
joint [1]. Despite its high prevalence, especially among individ-
uals aged between 40 and 65 years, the pathophysiology remains
elusive, leading to varied approaches in management [2].
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drugs (NSAIDs), to more invasive techniques such as manip-
ulation under anesthesia and arthroscopic capsular release [3].
However, none of these have consistently demonstrated long-
term efficacy, and some possess associated risks, prompting the
search for alternative treatments [4].

Platelet-rich plasma (PRP), a concentrated plasma fraction rich
in platelets, has garnered attention in recent years for its poten-
tial in treating various orthopedic conditions [5]. PRP releases
growth factors that can modulate inflammation, potentially fa-
cilitating tissue repair and regeneration [6]. While its application
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has been researched in conditions like osteoarthritis and tendi-
nopathies with promising results [7], its role in the treatment of
frozen shoulder remains an emerging domain of inquiry.

Recent pilot studies have suggested potential benefits of PRP
in reducing pain and improving function among frozen shoul-
der patients [8]. Yet, the literature lacks large-scale randomized
trials that can confirm these findings and establish PRP as a
standard conservative intervention for adhesive capsulitis. This
study, therefore, aims to bridge this gap, offering a comprehen-
sive analysis of PRP's therapeutic potential for frozen shoulder,
compared against conventional saline injections [9].

Methods

Study Design

We implemented a single-center, double-blind, randomized con-
trolled trial to assess the efficacy of PRP injections versus saline
injections in addressing frozen shoulder [10].

Participants

Two hundred participants were selected, each diagnosed with
frozen shoulder in line with the American Academy of Ortho-
pedic Surgeons (AAOS) criteria [11]. Exclusion parameters
included those with prior shoulder surgeries, systemic inflam-
matory diseases, or patients who had received corticosteroid in-
jections in the past three months [12].

Intervention

In the PRP cohort, blood was drawn and PRP was isolated via
a dual-spin centrifugation method as detailed by Kapoor et al.
[13]. The control group was administered isotonic saline injec-
tions. Utilizing ultrasound guidance, we ensured the precise de-
livery of injections into the joint capsule for both groups [14]

Outcome Measures

We designated the primary outcome as the reduction in pain in-
tensity, evaluated through the Visual Analog Scale (VAS). As
a secondary outcome, shoulder mobility was assessed via the
Range of Motion (ROM) protocol [15]. Evaluations were sched-
uled at baseline and then at intervals: 1, 3, and 6 months post-in-
tervention.

Statistical Analysis

Data was processed using the Statistical Package for Social Sci-
ences (SPSS) version 25 [16]. Descriptive statistics summarized
the demographic information.

Between-group differences were discerned employing the t-test
for continuous variables and Chi-square test for categorical
ones, with statistical significance set at a p-value <0.05.

Results

Out of the 200 participants who were enrolled, 198 successful-
ly completed the study. The initial characteristics across both
groups did not show significant differences [17].

When evaluating **pain reduction**, participants in the PRP
group demonstrated a mean VAS score decrease of 2.5 & (.8 at
the 1-month mark, contrasting with the saline group's reduction
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of 1.2 £ 0.7[*18"]. By the end of 6 months, the PRP cohort ex-
perienced a reduction of 4.8 + 1.1, while the saline cohort had a
reduction of 2.3 + 0.9.

In terms of **range of motion (ROM)**, there was a noticeable
enhancement in the PRP group. After 6 months, forward flexion
in this group increased on average by 40°, with external rotation
improving by 25°. In contrast, the saline group saw increases of
just 20° and 10° in forward flexion and external rotation, respec-
tively [19].

Discussion

Our study distinctly emphasizes the therapeutic promise of PRP
injections in the treatment of frozen shoulder. A significant re-
duction in VAS scores in the PRP group over the saline group
indicates its potential efficacy in pain management [20].

The marked ROM improvements observed among PRP recipi-
ents further accentuates its therapeutic potential. These effects
are postulated to arise from the presence of growth factors in
PRP that possibly modulate inflammation and promote tissue
regeneration [21].

However, it's paramount to acknowledge our study's limitations.
The relatively short observation period does not allow for a com-
prehensive assessment of long-term outcomes. Additionally, the
saline group might have experienced a placebo effect, which is
often linked with injection-based treatments [22].

Conclusion

Our findings reinforce the notion that PRP could serve as an effec-
tive alternative or complementary treatment for frozen shoulder,
especially given the notable improvements in pain alleviation
and ROM. To fully ascertain these initial results and determine
the longevity of PRP's therapeutic effects, we advocate for ex-
tended studies involving larger participant groups [23].
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