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Comparison of Pain Relief from platelet-rich plasma, Steroid, and Saline
Injections in Chronic Shoulder Impingement using Visual Analog Scale

Adnan Asif', J SR G Saran', N K Arun Kumar’

Learning Point of the Article:
PRP injections offer a longer-lasting and more effective alternative to corticosteroids and saline for managing chronic shoulder impingement
syndrome, highlighting the role of biologic therapiesin enhancing tendon healing and reducing pain in degenerative shoulder conditions.

Introduction: Shoulder impingement syndrome (SIS) is a common cause of chronic shoulder pain, often impairing daily function. Various
subacromial injection therapies are employed, including corticosteroids and platelet-rich plasma (PRP), though their comparative efficacy
remains under investigation.

Aims and Objectives: This study aims to assess and compare the effectiveness of subacromial injections of PRP, corticosteroids, and normal
saline on pain reliefin chronic SIS using the Visual Analog Scale (VAS).

Materials and Methods: This descriptive epidemiological studyinvolved 150 patients aged over 40 years with shoulder pain lasting more than 3
months and positive clinical signs ofimpingement. Patients were randomly divided into three groups of S0 each: PRP Group, Steroid Group, and
Normal Saline Group. A single subacromial injection was administered through the posterior approach. VAS scores were recorded during
overhead activities at 4, 12,and 24 weeks post-injection.

Results: All three groups were comparable in terms of demographic and baseline clinical characteristics. Significant pain reduction was
observed in the PRP group across all follow-up intervals compared to the steroid and saline groups. The steroid group showed early pain relief,
which diminished over time, while the saline group showed minimal change.

Conclusion: PRP injections demonstrated superior and sustained pain relief in patients with chronic SIS compared to corticosteroids and
saline. PRP offers a promising, minimally invasive treatment alternative with long-term benefits, whereas corticosteroids may be more suitable
for short-term symptom control.
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Introduction treatment modalities include physiotherapy, oral analgesics, and
various forms of subacromial injections. Among these,
corticosteroids have been widely used due to their potent anti-
inflammatory effects. However, recent interest has shifted
towards biologic therapies such as platelet-rich plasma (PRP),
which may offerlonger-lasting reliefby promoting tissue healing.

Shoulder impingement syndrome (SIS) is a prevalent cause of
chronic shoulder pain, particularly in individuals over the age of
40 years, leading to significant functional limitations in daily and
occupational activities. It is characterized by pain exacerbated by
overhead movements, often resulting from compression of the
rotator cuff tendons beneath the acromion. Conservative Despite the growinguse of PRP, there remains aneed to establish
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Table 1: Distribution of patients according to age, sex, BMI, laterality, and comorbidities

% n n

41-50 7 14 11 22 11 22

51-60 14 28 13 26 13 26

Age (years) 61-70 18 36 12 24 15 30

71-80 11 22 14 28 11 22
Total 50 100 50 100 50 100 >0.05

MeanzSD 61.92+11.03 61.12¢10.47 60.44+10.78

Male 27 56 26 52 28 56

Sex Female 23 46 24 48 22 44
Total 50 100 50 100 50 100 >0.05

Norrr;il‘g&s— 22 44 11 22 12 24

Overweight (25= |, 22 25 50 32 64

Obese (=30) 17 34 14 28 6 12
Total 50 100 50 100 50 100 >0.05

MeanzSD 27.21+5.26 27.49t4.10 26.63t3.65

Right 32 64 30 60 34 68

Laterality Left 18 36 20 40 16 32
Total 50 100 50 100 50 100 >0.05

Co- Diabetes mellitus | 13 26 9 18 9 18
mobidities [\ b ertension 7 14 3 6 8 16 >0.05

BMI: Body mass index, PRP: Plateletrich plasma, SD: Standard deviation

its clinical efficacy in comparison to corticosteroids and  shoulder painwere excluded from the study.

placebo (normal saline). This study aims to evaluate and Participants were randomly assigned to three groups, with

compare the effectiveness of a single subacromial injection of patientsblinded to their group allocation (n= 50 each):

PRP, corticosteroid, and normal saline in alleviating pain  Group A: Received a single subacromial injection of PRP

associated with chronic SIS using the Visual Analog Scale

(VAS). The main objectives of the study were: « Group B: Received a single injection of corticosteroid (1 mL

of 40 mg/mL methylprednisolone acetate + S mL of 1%
o To assess the effect of subacromial injection of PRP, lidocaine)
corticosteroid, and normal saline on pain in patients with

chronic SIS.

« To compare the changes in VAS scores at multiple time points

« Group C: Received asingle injection of normalsaline.
All injections were administered via the posterior approach
with the patient in a seated upright position. The needle was

post-injection among the three treatment groups. . ) i .
inserted 1 cm medially and inferiorly to the posterolateral

corner of the acromion and directed cephalad, anteriorly, and

Materials and Methods

This hospital-based, descriptive epidemiological study was
conducted in the Department of Orthopaedics, Rajiv Gandhi
Medical College and Chhatrapati Shivaji Maharaj Hospital,
Kalwa, Thane, Maharashtra, India. After obtaining approval
from the Institutional Ethics Committee and informed written
consent from all participants, 150 patients fulfilling the
inclusion criteria were enrolled. Inclusion criteria consisted of
age >40 years, with shoulder pain duration >3 months, and with
apositive clinical test of SIS. Patients with a history of traumatic

medially toward the subacromial bursa. The corticosteroid
injection fluid contained 1 mL of 40 mg/mL
methylprednisolone acetate and 5 mL of 1% lidocaine
hydrochloride. For preparation of PRP, 30 cc of peripheral
blood was drawn from the antecubital region into tubes
containing 3.2% sodium citrate. PRP was prepared using a
manual single-spin technique (1800 rpm for 8 min), and the
final 2.5 mL PRP was activated with 5.5% calcium chloride (50
uLin 1 mL PRP), before injection to induce the rapid formation
of the fibrin clot. All patients were provided with a standardized
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Table 2: Distribution of patients according to the mean duration of symptoms

conditions such as diabetes and
hypertension were similarly distributed

(Table1).

The mean symptom duration was 5.85
+ 1.63 months in the PRP group, 5.74 £

Duration of
symptoms

585 | 163 | 574 1.23 552

1.23 months in the steroid group, and
5.52 £ 0.96 months in the saline group,
096 | >0.05

with no significant intergroup

difference (Table2).

PRP: Platelet-rich plasma, SD: Standard deviation

As far as pain reduction was concerned,

all three groups demonstrated

physiotherapy protocol post the administration of the injection.

Pain was assessed using the VAS for overhead activities at
baseline, and at 4, 12, and 24 weeks post-injection. VAS scores
ranged from 0 (no pain) to 100 (worst imaginable pain), based
onal0cmscale (1mm=1point).

Results

Demographic characteristics showed no statistically significant
differences among the three groups in terms of age, sex, body
mass index (BMI), side of involvement, or presence of
comorbidities (P > 0.05). The mean age across groups was
approximately 61 years, with a slight male predominance. The
right shoulder was more frequently affected. Comorbid

statistically significant reductions in
VAS scores over time (P < 0.0S, analysis of variance). In the PRP
group, the VAS reduced from 7.30 £ 0.48 at baseline to 2.51 +
0.67 at 24 weeks. Similarly, in the Steroid group, VAS reduced
from 7.30 £ 0.48 to 4.42 £ 0.50, and the VAS in the saline group
reduced from 7.39 + 0.80 to 5.54 + 0.50, respectively. Among
the three groups, the PRP group showed the greatest and most
sustained improvement (Table 3).

Based on follow-ups done at 4, 12, and 24 weeks, the PRP group
demonstrated significantly superior pain relief compared to the
steroid and saline groups (P < 0.05). While the steroid group
showed early benefits, its effect plateaued by 12 weeks. The
saline group showed the least improvement throughout the
follow-up period (Table4and Graph1).

Table 3: Comparison of VAS score within the PRP group, steroid group, and normal saline group, respectively,
during the follow-up period

Pre-injection O 73 0.48 . 7.4 0.73 - 7.39 0.8 -
week

Post-injection 556 061 <0.05 5.9 0.69 <0.05 6.26 0.6 <0.05
4 weeks

Post-injection |, 3 | 596 | <0.05 4.62 1.02 <0.05 5.54 0.5 <0.05
12 weeks

Post-injection

2.51 0.67 <0.05 291 1.02 <0.05 4.42 0.5 <0.05

24 weeks

VAS: Visual Analog Scale, PRP: Platelet -rich plasma, SD: Standard deviation
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Table 4: Comparison of VAS score between groups during the follow-up period

with poorvascular supply.

In the present study, all three treatment groups
were comparable with respect to age, gender

Pre—injectkionO 73 0.48 - 073 739 0.8 50,05 distribution, BMI, laterality, and comorbidities

wee such as diabetes and hypertension (P > 0.05),

POSt-\;\iZEtsion 4 cc 0.61 5.9 0.69 6.26 0.6 <005 | minimizing confounding variables. The mean age

ranged from 60.44 to 61.92 years, with male

iniecti redominance noted in all groups, aligning with
Post-injection | 4 53 096 | 4.62 1.02 5.54 0.5 w05 | P groups, allghing

12 weeks previousreports[7,8,9,10,11].

The mean BMI was slightly higher in the steroid

Post-injection |, 0.67 501 102 aa 05 005 g'roulp. (27.49 kg/m2), althou'gh nc'>t statistically

24 weeks significant (P > 0.05), and a right-sided shoulder

VAS: Visual Analog Scale, PRP: Platelet -rich plasma, SD: Standard deviation dominance was con51stently observed across all

Discussion

SIS is a leading cause of chronic shoulder pain, particularly in
individuals above 40 years of age. Inflammation, fibrosis, and
degeneration of the rotator cuff tendons and subacromial bursa
are implicated in its pathophysiology [1, 2, 3]. Subacromial
injections, particularly of corticosteroids and biologics such as
PRP, have been widely studied as non-operative treatment
options aimed at mitigating pain and enhancing functional
recovery.

PRP contains a concentrated mixture of platelets suspended in
plasma, releasing growth factors such as platelet-derived growth
factor, transforming growth factor-beta (TGF-), and vascular
endothelial growth factor (VEGF), which play critical roles in
angiogenesis, collagen synthesis, and cell proliferation [4, 5, 6].
This biological potential has positioned PRP as a promising
alternative to steroids, particularly in degenerative conditions

Comparison of VAS Score between Groups during

Follow-up Period

8

7

6

5

4

3

2

1

0

PRP Group Steroid Group

M Pre-Injection 0 week 73 74
M Post-injection 4 weeks 5.56 5:9
Post-injection 12 weeks 423 4.62
M Post-injection 24 weeks 2.51 2.91

Graph 1: Comparison of Visual Analog Scale score between groups during the follow-up period.

Saline Group

groups. These findings support the hypothesis
that mechanical overuse may contribute to
symptom onset and progression, particularly in the dominant

limb.

VAS score analysis demonstrated that both PRP and
corticosteroid injections significantly reduced pain during
overhead activity, with PRP showing superior and sustained
improvement across all follow-up intervals. The PRP group
exhibited a marked reduction from a baseline VAS of 7.30 +
0.48-2.51 + 0.67 at 24 weeks, indicating a consistent decline in
pain severity over time. This was notably better than the steroid
group, where VAS decreased from 7.30 + 0.48 to 4.42 + 0.50,
and the saline group, which showed the least improvement
(7.39 £ 0.80-5.54 + 0.50). These findings corroborate with
prior studies, including those by El Gharbawy and Labib,
Mahajan and Smid et al,, all of which demonstrated significantly
better outcomes in PRP-treated patients over longer follow-up
periods [3, S, 6]. The ability of PRP to release alpha-granules
containing biologically active moieties such
as TGF-p and VEGF helps to stimulate
fibroblast activity, neovascularization, and
collagen production, key processes in
tendonhealing [7,12,13].

Furthermore, the platelet count in PRP is
critical for therapeutic efficacy. A platelet
concentration 2.5-4 times higher than the
peripheral baseline is generally considered
optimal [14, 15]. In our study, the PRP was
activated using calcium chloride, a standard

7.39

s protocc?l to trlgger growt.h factor release,
enhancinglocal tissue repair.

5.54

442 Steroid injections, while effective for short-

term pain relief, demonstrated a declining
effect by 12-24 weeks, consistent with
existing literature [7, 11, 16]. This
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highlights their role as a short-term palliative measure rather
than a regenerative solution. Normal saline, serving as the
control, showed statistically significant but clinically minimal
improvement, emphasizing the necessity of active biological or
pharmacological intervention for meaningful results.

Our findings are further supported by other contemporary
studies, including those by Wang et al., Hamid et al., Shams et
al., Say etal., and Pasin et al., all of which emphasize the durable
analgesic and regenerative benefits of PRP in chronic
tendinopathies and impingement syndromes [8, 11, 16, 17,
18].

This study has certain limitations that should be
acknowledged. As a single-center trial, the results may not be
widely generalizable to other populations or healthcare
systems with different patient profiles, resources, or
procedural expertise. The follow-up period was restricted to 24
weeks, providing only short- to mid-term outcomes and
limiting conclusions regarding the long-term durability of PRP
or the possibility of late recurrence of pain. Pain relief was
evaluated solely using the VAS. While VAS is a reliable tool for
pain measurement, the absence of functional outcome scores
prevented a more comprehensive assessment of patient
recovery.

The preparation of PRP in this study was based on a manual
single-spin technique, but platelet and growth factor
concentrations were not quantified due to the unavailability of

equipment. Moreover, no radiological investigation was
performed during the study to correlate with the observed
clinical findings.

Conclusion

The results of this study support the clinical use of PRP for the
management of chronic SIS, demonstrating statistically and
clinically superior outcomes compared to corticosteroids and
saline. PRP not only alleviates pain but may also enhance tissue
regeneration through its biologically active components.
While corticosteroids remain helpful for short-term relief,
PRP offers a promising longer-term alternative with fewer
adverse effects. Larger multi-center trials with longer follow-
up and standardized protocols are needed to confirm
durability, clarify regenerative effects, and establish cost-
effectiveness before PRP can be widely adopted in routine
clinical practice.

Clinical Message

PRP provides superior and sustained pain relief compared to
corticosteroids and saline in chronic SIS. As a safe, minimally
invasive, and biologically active treatment, PRP should be
considered a preferred non-operative option for long-term
management.
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