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Role of Image-guided Platelet-rich Plasma Injection in the Management
of Patients of Supraspinatus Tendon Tear
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Learning Point of the Article:
PRP injection and physiotherapy both effectively improve pain and function in supraspinatus tendon tears, with PRP potentially offering
faster initial relief. However, long-term benefits may be similar between the two treatments.

Introduction: Supraspinatus tendinopathy is a common reason for shoulder pain, with or without an associated cuff tear. Various modalities of
treatment have been described in literature such as physiotherapy, analgesics, corticosteroid injection, surgical repair (open or arthroscopic), and
platelet-rich plasma (PRP) injection. Recently, there has been an increasing trend of PRP injection for rotator cuff arthropathy. Hence, we
conducted a study to assess the effectiveness of PRP injection under ultrasound (USG) guidance in patients with supraspinatus tear.

Materials and Methods: Twenty-eight patients were divided into two groups: Group A (physiotherapy, n = 15) and Group B (PRP injection
with USG guidance, n = 13). Pain (Visual Analog Score [VAS]) and function (Oxford Shoulder Score [OSS]) were evaluated at baseline, 1 week,
4weeks,and 12 weeks.

Results: 28 patients were divided into two groups, i.e., Group A (15 pt) - physiotherapy and Group B (13 pt) - PRP injection. On the basis of the
VAS, PRP group has better score at 1 and 4 weeks as the results were statistically significant while insignificant at 12 weeks. On the basis of OSS,
PRP group hasbetter score at 1 and 4 weeks as the results were statistically significant while insignificant at 12 weeks similar to VAS score.
Discussion: The findings on pain relief (VAS) generally agree that both methods offer short-term improvement, with PRP potentially having a
slight edge. However, the long-term effects (beyond 3 months) are less clear. Similarly, physiotherapy shows promise in improving function
(Oxford score) in the short term, while some PRP studies suggest sustained benefits, possibly dependent on the specific PRP formulation.
Overall, the discussion highlights the need for further investigation into the long-term efficacy of PRP compared to physiotherapy for managing
rotator cufftears.

Conclusion: Improvement in function and reliefin pain were better in PRP group when compared to conservative group but we found that PRP
has no superior result as compared to conservative therapyin the management of rotator cuff tear.

Keywords: Platelet-rich plasma, supraspinatus tendon tear, physiotherapy, Visual Analog Score, oxford shoulder score.

Introduction commonly injured tendon of the rotator cuff. A tear or rupture of
the tendon of the supraspinatus muscle can occur in 3 ways:
Partial, full thickness, or complete tear, and most of the time, it is
accompanied by another rotator cuff muscle tear [ 1].

TThe supraspinatus is one of the muscles of the rotator cuff of the
shoulder and it is responsible for abduction of the glenohumeral
joint and assists in preventing subluxation at the shoulder.
Supraspinatus tendinopathy is a common reason for shoulder Rotator cuff tears have a reported greater incidence among the
pain, with or without an associated cuff tear. It is the most adult population and are associated with significant functional
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Figure 1: (a) demonstration of intervention procedure, (b) needle in supraspinatus tendon for platelet-rich plasma injection.

limitations commonly caused by supraspinatus muscle.
Asymptomatic tears are more common than symptomatic tears.
The most common risk factors for such cases are trauma,
overuse, dislocations, elderly age, male gender, smoking,
diabetes, high body mass index, repetitive overhead activities,
and occupational such as tennis players, baseball pitchers,
painters, and carpenters.

The role of imaging is to guide treatment decisions. The
diagnosis of rotator cuff injury, tendinopathy, partial or full
thickness tear, and its extent can determine whether the patient
will undergo surgery or just will be managed conservatively.
Surgical treatment can be performed either as an open or
arthroscopic procedure, but the repaired tissue is of poor
quality and frequently degenerates, and these procedures are
carried out under general anesthesia which carries its own risk
[2].

Recently, there has been growing interest in the area of
biological therapies to assist musculoskeletal repair. Autologous
platelet-rich plasma (PRP) is one such therapy that has gained
much attention. There are well-established studies
demonstrating healing properties, decreased pain, and superior
functional outcomes using PRP injections in cases of sport
injuries [3]. PRP allows platelet-derived factors to be locally
available to the tissue throughout the healing processin patients
withrotator cuff disorders.

Accordingly, our study aims to assess ultrasound (USG)-guided
PRP injection’s role in partial and full-thickness supraspinatus
tendon tears.

Materials and Methods

This clinical prospective randomized case—control study was
conducted at a tertiary care hospital from October 2019 to

October 2021 on 28 patients who were divided into two groups,
i.e., Group A — who received supervised rehabilitation through
conservative measures and Group B — patients who received
PRP injection. Patients presented with partial or full-thickness
tears were included in the study while rotator cuff tears
secondary to fracture and dislocations, patients with an
associated dislocation at the time of study, rotator cuff tears that
underwent prior surgical repair or revision arthroscopy,
patients on anti-platelet drugs, and pre-existing conditions such
aslocal malignancy, gross shoulder instability, pregnant, or plan
to become pregnant in the next 12 months were excluded from
the study.

Patients in both groups were assessed clinically (Jobe’s/empty
can test, Hawkins-Kennedy test, Neer’s impingement test, and
external rotation lag test), functionally (VAS and Oxford
shoulder score [OSS]), and sonographically at baseline and
after 3 months. The sonographic changes were assessed and
recorded in the form of the appearance of the tendon, tendon
thickness, measurement of tear, etc.

Statistical analysis

The categorical variables are presented in the form of numbers
and percentages (%). On the other hand, the quantitative data
are presented as means * standard deviation and as median with
25th and 75th percentiles (interquartile range). The
Shapiro-Wilk test is used to ascertain the distribution of data.
VAS and OSS variables are normally distributed. Paired samples
and independent samples t-tests are applied according to the
data. A P < 0.0S is considered statistically significant. Data
analysis is done using the Statistical Package for the Social
Sciences, software, IBM manufacturer, Chicago, USA, ver 20.0.
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Comparison of Visual Analogue Score improvement from preinjection between both
group at different follow-up
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Figure 2 : Comparison of Visual Analogue Score
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Despite satisfactory results by other treatment modalities, the
incidence of persistent tendon defects or re-tears is still
significant. 85% of surgical repair failures occur during the first 6
months of recovery, with 74% occurring in the first 3 months.
Two years after arthroscopic rotator cuff repair, 70% of
supraspinatus repairs and only 27% of supraspinatus with
infraspinatus repairs remained intact [4]. Several studies have
demonstrated that native tendon-bone insertions are not fully
restored after rotator cuff repair. Consequently, repaired
tendons have inferior mechanical properties and are more
susceptible to re-tearing,

Hence, advances are made toward promoting the biological
healing of damaged tendons with the forerunner being the local
injection of PRP. The growth factors (GF) and cytokines
present in PRP include platelet-derived GF, transforming
growth factor beta, fibroblast growth factor (FGF-2), insulin-
like GF 1 and 2, vascular endothelial growth factor (VEGF),
epidermal growth factor (EGF), interleukin-8, keratinocyte
growth factor,and VEGF [S].

Insulin-like GF stimulate osteoblast proliferation and

s PRP Group (n=13)

Improvement at 12 weeks

differentiation GF, EGF and FGF-2 have been shown to
stimulate the proliferation of osteoblastic progenitors. as well as
Also, they affect mitogenesis of mesenchymal stem cells and
stimulate epidermal cell proliferation. Transforming growth
factor beta stimulates collagen synthesis, angiogenic factors
VEGF and FGF-2 have shown to enhance early angiogenesis
and revascularization [6]. When the PRP is injected in
musculoskeletal tissue, it forms a blood clot followed by
degranulation of platelets which releases GF and cytokines that
helpin tissue repair.

PRP preparation

50-80 mL of blood was drawn from the patient under all aseptic
precautions. This whole blood was subjected to centrifugation
at 2000 rpm (soft spin). The whole blood was separated into
three layers. The supernatant layer of plasma and buffy coat was
separated and subjected to centrifugation at 3000 rpm (hard
spin). In the final end product, the upper two-thirds of the tube
contained platelet poor plasma which was removed, and the
lower one-third was PRP enhanced with superficial bufty coat
which wasused forinjection. PRP was extracted forinjection.

Comparison of Oxford Shoulder Score improvement from pre-injection score
between both the groups at different follow-up
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Figure 3 : Comparison of Oxford Shoulder Score
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Intervention procedure

Patients were positioned and the site of injection was decided.
Then, the local anesthesia was given at the site of injection
subcutaneously. Patients were administered PRP under USG
guidance at the local site. On an average 5-7 mL of PRP was
injected. The patients were advised to give rest to the part, use
ice packs in case of pain, and avoid non-steroidal anti-
inflammatory drugs (NSAIDS) as NSAIDS are known to
decrease the quality of platelets injected. In case pain was
unbearable, they were advised to take tablet paracetamol 500
mg as per need. Patients were advised to slowly advance
activities of daily living progressively over 2Xweeks and return
toactivity as tolerated.

Results

Study included 28 patients, out of which 15 patients (53.57%)
received physiotherapy and 13 patients (46.43%) underwent
PRP injections. The age of the patients ranged from 31 years to
68 years with the mean age of patients in conservative group
being 39.3 with + 4.08 with median (25th-75th ) of 40 and
patients in PRP group were 45.84 with + 14.4 witmedian
(25th-75th ) of 40. Male patients were more in our study with
53% in Group A and 61% in Group B. Right side was more
common in both the groups. In Group A, 33.3% patients had
full thickness tear while 66.7% had partial thickness tear while in
Group B, 30.7% had full thickness tear and 69.7% had partial
thickness tear.

Visual Analog Score (VAS) at 1 week showed more
improvement from baseline in PRP group as compared to
conservative group with values being 2.69 + 0.85 and 1.33 +
0.61, respectively, with the difference being statistically
significant in favor of PRP group. At 4 weeks also, PRP group
showed more improvement as compared to conservative group
with values being 3.46 £ 1.12 and 2.13 + 0.91, respectively, with
the difference being statistically significant in favor of PRP
group. Furtherscoresat 12 weeks showed more improvementin
PRP group as compared to conservative group with values
being 2.69 £ 1.75 and 1.93 £ 1.33, respectively, but the
difference being statistically insignificant. The difference in
VAS between two groups was only statistically significant at 1
and 4 weeks and insignificant at 12 weeks. [ Fig2]

Oxford score at 1 week showed more improvement from
baseline in PRP group as compared to conservative group with
values being 4.53 £ 0.77 and 1.00 + 0.377, respectively, with the
difference being statistically significant in favor of PRP group.
At 4 weeks also, PRP group showed more improvement as
compared to conservative group with values being 4.23 + 1.69
and 2.26 £ 0.96, respectively, but the difference being

statistically significant in favor of PRP group. Further scores at
12 weeks showed more improvement in PRP group as
compared to conservative group with values being 3.3 + 2.13
and 1.93 £ 1.22, respectively, but the difference being
statistically significant. The difference in Oxford score between
two groups was statistically significant at 1 week, 4 weeks, and
12 weeks.[Fig. 3]

Discussion

The mean pain score improvement in our study was of 1.93
points on a 10-point VAS at 12 weeks. A study done by Baumer
et al. [7] showed that VAS score improved significantly (P <
0.05) from 3.8 before physiotherapy to 1.7 after a mean of 9.8
physiotherapy sessions. This is in contrast to our study where
we saw slight deterioration in VAS by the end of 3 months.

A study conducted by Munday et al. [8] where one group
received manual therapy and another group received placebo
and followed for 4 weeks using VAS. Pre-post difference within
groups was significant (group 1,2.7 [P < 0.05]; group 2, 1.9 [P <
0.05]) and difference between groups was 0.80 with P = 0.019,
suggesting that conservative treatment has role in pain control.
These data parallel the findings in our study and suggest that
conservative therapy has short-term efficacy on pain control.

On comparing both the groups, the difference in VAS score
between 2 groups was statistically significant at 1 week and 4
weeks and insignificant at 12 weeks (P = 0.205). A study done
by El Gharbawy et al. [9] showed statistically significant
improvement in VAS before (7.1) and 4 weeks (3.7) after PRP
injection. In a study done by Kesikburun Rha et al. [10],
analyses revealed significant improvement in the VAS score at
all assessment points compared with baseline (P < 0.05) in both
PRP and placebo groups. This is consistent to our study where
there is no statistically significant improvement between both
the groups at 12 weeks of PRP injection.

A randomized control study was done by Nejati et al. [11], to
compare the efficacy of USG-guided PRP versus conservative
therapy for treatment of subacromion impingement syndrome.
In this study, patients were evaluated using VAS for pain at
baseline, 1, 3, and 6-month follow-up. The VAS at baseline in
Groups I (8.3 + 1.1) and II (8.1 £ 1.2) significantly improved
after injection (2.3 + 1.4 and 2.3 + 1.3; P = 0.0008 and P =
0.0009, respectively). Two-month post-injection, there was a
significant improvement of pain in each group; however, there
was no significant difference between two groups. The outcome
of this studyis similar to our outcome.

Pre-injection OSS in conservative group was 32.67. At 1 week

and 4 weeks, oxford score showed continuous improvement to
scores of 33.67 and 34.93, respectively, with all the
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improvements in scores being statistically significant. At 12
weeks, slight decline was seen in improvement in scores but the
decline was insignificant (P = 0.24). In a study done by Dickens
etal. [12], patients were divided into physiotherapy and control
group. All patients in physiotherapy group had improved
constant scores over the 6-month period. The mean constant
score at initial assessment was 52 as compared to 56 in control
group and the mean improvement in the constant score was 20
as compared to 0.6S in control group. These data parallel the
findings in our study and suggest that physiotherapy results in
significant improvement in functional outcome during the
initial period.

Another study conducted by Wirth etal. [ 13], in which patients
were assessed using the University of California-Los Angeles
(UCLA) score at baseline and 2 years after conservative
treatment, showed a significant improvement in UCLA score
from 13.4 at baseline to 29.4 post 2 years of treatment. This is
inconsistent with our study, where a slight decline was noted in
the painimprovement at 12 weeks.

Pre-injection OSS in PRP group was 33.85. At 1 week, OSS
showed improvement to score of 38.38. At 4 weeks and 12
weeks, decline was seen in the improvement in score to 38.08
and 37.15, respectively, but the decline was insignificant (P >
0.05). The difference in OSS between two groups was
statistically significant at 1 week, 4 weeks, and 12 weeks in favor
of PRP group. A study done by Rossi et al. [14] showed
continued statistically significant improvement in constant
score from baseline (53.8) at 3 (86.1) and 12 months (87.2)
after PRP injection. This is in contrary to our study where we
saw decline in improvement after 1 week of PRP injection. This
could be related to the use of leukocyte-rich PRP used in Rossi
etal. study whereas no such formulation was used in our study.

A randomized control study done by Ebert et al. [15], to
evaluate the arthroscopic supraspinatus repair after repeated
post-operative applications of PRP where 30 patients
participated in PRP group and 30 patients were in control
group. The study showed no significant difference between
both the groups for VAS and OSS. This is in contrast to our
study where there is a significant difference between both the
groups for VAS and OSS.

Limitations of the study

Sample size was less and duration of follow-up was less due to
the COVID-19 pandemic. Single-dose PRP was injected in our
study; multiple doses might have shown better results.
Furthermore, volume of injection, most effective preparation,
and the most effective rehabilitation protocol after PRP
injection should be determined by further studies.

Conclusion

We found that both conservative therapy and PRP injections
resulted in significant improvement in Visual Analog Scale and
Oxford shoulder scale over the course of 3 months. However,
the improvement in function and relief in pain were better in
PRP group when compared to conservative group. With
conservative and PRP group, we found reappearance of mild
pain by the end of 3 months as demonstrated by worsened VAS
scores although still significantly better than pre-therapy pain
with no statistically significant difference between both the
groups at 12 weeks. Improvement in function as demonstrated
by OSS was seen in both the groups. Difference in functional
outcome ofboth the groups was insignificant after 3 months.

Therefore, we conclude that PRP has no superior result as
compared to conservative therapyin the management of rotator
cufftear.

Clinical Message

This study suggests that while image-guided PRP injection may
offer some short-term advantages in pain relief and function
compared to physiotherapy for rotator cuff tears, these benefits
appear to diminish over time. Considering the lack of long-term
superiority and potential cost concerns, physiotherapy remains a
reasonable first-line approach. However, PRP could be a potential
option for select patients who show limited response to
physiotherapy. Further research with larger studies and longer
follow-up is needed to definitively compare these treatment
strategies.
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