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Background: For the management of early knee OA, after platelet-rich plasma therapy,
proximal stability, and lower limb strengthening are essential in improving the symptoms in
knee osteoarthritic patients.

Objective: To compare the effects of knee muscle strengthening exercises with and without
core stability exercises after PRP therapy on pain, functional mobility, range of motion, and
balance.

Methodology: From March 2023 to September 2023, this Randomized Controlled Trial was
conducted at physiotherapy department of The University of Lahore Teaching Hospital.
Sample size was calculated to be 72. The inclusion criteria was grade 1 or 2 knee
osteoarthritis according to Kellgren Lawrence radiological criteria, age 45 to 60, and both
genders. All patients received PRP therapy, without any systematic or pathological
condition and were randomly assigned into two groups. Group A received knee exercises
and group B received knee and core stability exercises. Both Groups were assessed at
baseline and after 6th week using the Visual Analogue Scale, the WOMAC scoring, the
Berg Balance Scoring and TUG scoring, and goniometry, to measure pain, functional
mobility, range of motion, and balance respectively. Wilcoxon signed ranks sum test and
Mann Whitney U test were used to determine mean difference of outcomes within and
between groups, using SPSS software.

Results: The results showed there was a significant difference between both groups when
the mean of variables was compared, including VAS, WOMAC, Berg Balance Scale, TUG
test, and knee ROM, taken at baseline and 6th week and calculated as p<0.05, after
intervention except WOMAC stiffness and WOMAC physical activity. It indicated
improvement in pain, functional activity, balance, and range of motion after intervention in
group B.

Conclusion: In summary, core stabilization exercises with knee exercises after platelet-rich
plasma treatment are beneficial for pain reduction, functional activity level, knee mobility,
and maintenance of balance.

Keywords: core stability exercises, fall risk, pain, platelet rich plasma therapy.

Introduction

growth factors in autologous platelet-rich plasma which

Osteoarthritis (OA) is a chronic degenerative joint

appears to offer a simple solution for delivering the growth
required for tissue repair® and the growth factors released

disease that impedes healthy aging. The knee is the most
affected joint reported between the ages of 50 and 75, with a
16%-17% prevalence.! Osteoarthritis (OA) is reported as the
10th leading cause of disability worldwide.2 The incidence of
Knee OA occurs primarily in older people. There is a pool of
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from platelet a-granules may enhance the body's natural
healing response.* and is classified as “orthobiologics.” The
majority of the growth factors in the alpha granules found in
PRP are secreted within the first 10 minutes of injection, and
the majority of the remaining growth factors are produced
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during the first hour.t Results from ongoing clinical trials
suggest that PRP can improve cartilage repair and reduce
arthritis symptoms.”

The quadriceps, and hamstrings with knee OA are much
less active as compared to normal subjects with the same
age. Patients with knee OA can effectively manage their pain
and improve their functional abilities with exercise therapy,
which includes both general and specific resistance training.8
Primarily isometric exercises have been developed to reduce
post-injection inflammation, increase proprioceptive control of
the treated lower extremity, and strengthen hip and knee
flexors and extensor muscles® that are crucial for knee
osteoarthritis treatment. Hip abductors and adductors need to
be strengthened because they are involved in joint loading
and/or OA symptoms.'0 These exercises are designed to
reduce post-platelet-rich plasma injection inflammation,
improve the knee proprioceptive control of the treated lower
extremity, and strengthen hip and knee flexors and extensors
through physiotherapy including isometric exercises.® The
group that received core and hip strengthening with
traditional knee physical therapy had earlier reductions in
pain levels compared to the group that only underwent a
knee strengthening program. Therefore, the beneficial effects
of hip and core strengthening in KOA patients are
warranted. !’

One of major arising healthcare issue is osteoarthritis
that affects mostly knees, and mostly patients with knee
osteoarthritis presented with complain of low back pain, even
after platelet plasma therapy, in early stages of knee
osteoarthritis. A range of therapeutic interventions after PRP
has been introduced in treating knee osteoarthritis, some of
which are advocated for knee and hip muscles strengthening
exercises. However, no studies have been presented that
described the combined effects of core stabilization with hip
and knee exercises after platelet-rich plasma injection. This
gap shows the need of conduction of more studies with which
low back pain can also be addressed after PRP therapy and
more improvement of clinical outcomes in knee osteoarthritic
patients.

Methodology

It was a Randomized Controlled Trial study conducted
from March 2023 to September 2023, with ethical approval
reference number REC-UOL-388-05-2023, included the
patients with knee osteoarthritis who received platelet-rich
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plasma therapy, presented in the Physical Therapy
Department of the University of Lahore teaching hospital,
Lahore. It was a single-blinded study in which the assessor
was unaware of the treatment given to both groups. The
sample size for this study was calculated as 72 found with
convenient sampling technique and patients were divided
into 2 groups with simple randomization by randomly giving
the numbers from 1-36 and added them to group A and
remaining 36 added in group B. Each group had 36 patients.
The sample size was calculated using the OpenEpi tool.1?

The inclusion criteria of the selected population included
patients aged 40-60 years, with pain in one or both knees
with or without low back pain after bilateral or unilateral
platelet-rich plasma therapy taken within past 3 months, body
mass index (BMI) =25Kg/m2, and patients that had
diagnosed with knee osteoarthritis (grade 1 and 2) according
to Kellgren Lawrence radiological criteria. The data collection
procedure included assessment for eligibility as defined in
inclusion/exclusion criteria, then they were randomly
assigned into two groups. The control group received knee
and hip strengthening exercises with standard conventional
physiotherapy treatment, after PRP therapy. The
experimental group patients followed core stability exercises,
and knee and hip muscle strengthening exercises with
standard conventional physiotherapy treatment, after PRP
therapy. Each group was given three sessions per week, for
6 weeks. The assessment was done at baseline and then
done at 6t week post-treatment. The goniometry was used to
assess knee ROM as it has excellent reliability and valid tool
for measuring joint ROM. Pain was measured through the
good reliable Visual Analogue Scale as its validity showed
strong correlation with acute and chronic pain. Western
Ontario and McMaster University Arthritis Index (WOMAC)
was found reliable scoring to assess the functional status.
Timed up and go test was found with high inter-rater
reliability of 0.99 and Berg Balance Scale was used to
assess the balance in knee osteoarthritis with strong
correlations in predicting falls.

The intervention included standard conventional
treatment given to both groups which was the application of
an electrical heating pad with low-frequency TENS
(transcutaneous electrical nerve stimulation) between 80 Hz
and 120 Hz (according to the patient tolerance) to the
affected knee for 10 minutes with passive knee range of
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motion exercises, knee isometrics and strengthening
exercises after PRP therapy with home plan included knee
isometrics exercises with 20 reps and 10 seconds hold, 3sets
a day and heating therapy for 10 minutes before exercise.

Strengthening exercises application on his abductors,
adductors, extensors, and flexors (10 reps, 1 set each) with
Thera band. Resistance was according to patient tolerance
and increased gradually according to the Thera Band colors
as given below:

Thera bands
Yellow resistance band
Red resistance band

Resistance
1-6 pounds (lightest)
2-7 pounds (light)
2-10 pounds (light-
medium)
3-14 pounds (medium)
4-18 pounds (heavy)

Green resistance band

Blue resistance band

Black resistance band

Silver/gold resistance
band

10-40 pounds (heaviest)

Assessed for Eligibility (n=72)
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Figure 1: CONSORT Diagram
Results

The statistical analysis was done by entering the data using
SPSS Version 21.

Table 1 shows a descriptive analysis of demographics of
data including 72 patients including age, gender, and body
mass index found through the Chi-Square test, which were
normally distributed.

Table 1: Descriptive Statistics

Mean +Std.
N o p***- value
Deviation
AGE 72 50.01+6.45 0.09
BMI 72 28.05+2.24 0.0487
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The Figure 1 included histogram showed the frequency
distribution of patients according to ages.

The results of tests of normality as measured by Kolmogorov-
Smirnov and Shapiro-Wilk test showed by significant p-value
(<0.05) that the data was not normally distributed in both
groups.

Histogram

W Mean = 50.01
Std. Dev. = 5.454
N=72

N . //’“*_
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Figure 1
The figure 2 included PIE chart showed the 43.1% of males
and 56.9% of females.

= Male = Female

41(56.9%) 31(43.1%)

Figure 02

Table 2 summarized the mean difference in between Group
A and B, of the outcome variables involved. The numeric
pain rating scale, WOMAC, Balance Berg, TUG scores, knee
ROM, and showed that there was a significant difference
between these groups, after intervention as compared to the
significant difference that was reported between means of
both groups before intervention. The WOMAC stiffness and
WOMAC function results indicated no significant difference
between groups before or after treatment. p** values are
obtained from the mean differences calculated using the
Mann-Whitney U test.

Table 3 summarized the mean difference within Group A and
B, of the outcome variables involved. All variables showed
significant difference within each group. p values are
obtained from the mean differences calculated using the
Wilcoxon sign test in group A and group B respectively.
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BEFORE INTERVENTION

AFTER INTERVENTION

significant PRP+KNEE ;.?Z;ﬁf.ﬁf significant
ropn  SROUPS  fErce  proses e e
VARIABLES (L“e"‘."’-fsw' deviation)  groups A CROUPA EXERCISES — ups A&
eviation) 3B (meanzstd. GROUP B B
iati *std.
prr deviation) (mea.n s pr
deviation)
VAS PAIN 8.97+.810 9.08+.806 0.284 7.22+.1.12 3.17+.811 <0.001
WOMAC PAIN 18.47+.1.10 18.61+.1.17 0.304 17.00+.1.24 9.58+.2.61 <0.001
WOMAC STIFFNESS ~ 8.39+.1.02 8.83+.1.0 0.33 3.39+.1.07 3.39+.1.07 0.500
WOMAC FUNCTION  57.75+.4.487  57.17+.4.501 0.292 28.69+.5.98 28.69+.5.98 0.500
TOTAL WOMAC 84.61+.4.61 84.61+.4.68 1.000 49.08+.6.18 41.67+.6.64 <0.001
BERG BALANCE 19.47+.3.35  20.08+.2.86 0.204 34.50+.6.69 50.78+.3.287 <0.001
TUG SCORE 46.22+.8.72  45.61+.9.53 0.388 20.88+.7.03 10.36+.1.67 <0.001
ROM 43.55+.846  43.47+.7.20 0.482 110.36+10.25 127.27£.9.73 <0.001
GROUP A GROUP B
(before treatment- (before treatment-after
VARIABLES after treatment) Value treatment) Value
(meanzstd. deviation) P (meanzstd. deviation) P
NPRS PAIN 1.75+1.45 <0.001 5.91+1.10 <0.001
WOMAC PAIN 1.53+£1.79 <0.001 9.02+2.78 <0.001
WOMAC STIFFNESS 5.06+1.31 <0.001 5.44+1.42 <0.001
WOMAC FUNCTION 29.90+6.25 <0.001 28.4747.25 <0.001
TOTAL WOMAC 36.5+6.04 <0.001 42.94+7.52 <0.001
BALANCE (BBS) -14.93£7.16 <0.001 -30.69+3.58 <0.001
BALANCE (TUG) 23.69+11.04 <0.001 35.25+9.39 <0.001
ROMS -67.59+14.57 <0.001 -83.80+12.96 <0.001
training caused significant improvement in symptoms (pain,
Discussion balance, physical function, balance and knee ROMS), we

The main finding of this study was the effectiveness of
core stability exercises coupled with knee and hip muscles
strengthening exercises in improving the pain, balance,
physical function and knee range of motion.

A previous study was conducted in which core stability
exercises were performed with hip exercises in hip
osteoarthritic patients, and reported the improvement in
symptoms.'3 In our study we reported improvement in pain,
physical function as well as knee range of motion and
balance after core stability exercises with knee exercises, in
knee osteoarthritic patients.

In previous research, it was concluded that the patients
with grade IV knee osteoarthritis had improvement in knee
pain and gait just after core muscles training.™ In our study
we studied the effects of core muscles training with knee
muscles strengthening in patients with early knee OA who
had taken PRP therapy, as symptoms started improving with
PRP and if we added knee exercises with core muscles
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didn’t take patients with grade 4 knee OA, as PRP therapy
has very less or no effects in improving symptoms.

In a randomized controlled trial it was investigated that
doing knee exercises is more effective after PRP therapy in
improving the outcomes i.e. pain, muscles strength, quality of
life and functional status as compare to PRP therapy alone.'s
But in our study, we investigated the effects of knee as well
as core training after PRP therapy that improved the
outcomes included pain, functional status as well as balance
and knee ROMS, more than the patients who received only
knee exercises after PRP therapy.

In this study, we focused on strengthening the core
muscles by strengthening the lower back and abdominal
muscles in knee osteoarthritic patients, because it had a
significant impact on knee mechanics and can limit the
increased stress on the knee, thereby alleviating knee
osteoarthritis symptoms as mentioned in a systematic review
that different biomechanical and clinical causes were
revealed for the concurrent existence of KOA and LBP and
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further high quality methodologies were being required for
assessing the effects of knee exercises, on pain and
functionality, with lumbar muscles training in knee OA
patients.6

Additionally, in a study after core training, no negative
effects, other than improved pain and functionality, were
reported in the intervention group.'” Also in our study no
adverse effect/s were reported due to knee and core
strengthening exercises. Moreover, there was significant
improvement in gait due to improved balance in both groups
but there was more improvement in group B.

A systematic review and meta-analysis of 31 studies had
been conducted in which it was stated that in advanced knee
osteoarthritis, PRP therapy is effective in improving pain but
functionality showed improvement in early stages after PRP
therapy,’® Also some studies reported significant
improvement of symptoms in early stages of KOA, after PRP
therapy.,"8In this study, included patients were with early
stages of knee OA administered with PRP injection in knee
which showed improvement in clinical outcomes.

In a past study, patients with knee OA were also tested
for ankle stiffness because they had decreased ankle
dorsiflexion and increased ankle plantar flexion. The exercise
increased ankle range and reduced stiffness.!® In our study
we didn't evaluate the effects of exercises on ankle stiffness
and ankle range of motion however we evaluated the walking
speed by timed and up go test which can be due to increase
in reduction in ankle stiffness.

There was a statistically and clinically significant
difference in Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) scores compared to placebo
at baseline then at 12t month and hyaluronic acid (HA) at 6t
month, so PRP found to be provide better outcomes as
compared to other injectables.22 So, we included knee
osteoarthritic patients who received PRP therapy which
showed significant improvement in all outcomes taken.

Due to less finance, this study was carried out to a single
region, for further studies multiregional investigation can be
carried out. In this study only 6 weeks exercise program was
carried out. Therefore, we did not include the long-term
effects of the exercise program The Results will be clearer if
exercise treatment period will be extended and longer follow-
ups.

It is recommended that a control group can be involved in
further studies and pre and post radiographic evaluation can
also be involved. The Pilates can also be involved in
intervention program. Ankle stiffness evaluation can also be
added with its exercises to reduce the ankle plantarflexion
and increase ankle dorsiflexion.
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Conclusion

The findings of this study showed conventional physical
therapy with and without core stability exercises after
platelet-rich plasma therapy in osteoarthritic patients was
effective for reducing pain and increasing balance, functional
activity level, and knee range of motion. However,
conventional physical therapy with core stability exercises
after platelet-rich plasma therapy showed greater
improvements in outcomes. This can be due to improved
postural alignment and neuromuscular control following core
stability exercises with knee exercises, which improved the
outcomes after PRP therapy.

References

e-1ISSN:2410-888X

1. Cakmak O, Coskunsu DK, Oksuz H, Akbaba
YAJMSJoRSMS.  Effectiveness  of  exercises
performed after platelet-rich plasma in patients with
knee osteoarthritis: randomized controlled study.
2021;17(2):3342-9.

2. Negrini F, De Lucia F, Negrini S, Tornese D, Facchini
F, Vecchio M, et al. Case Report: Rehabilitation After
Platelet-Rich Growth Factors’ Intra-Articular Injections
for Knee Osteoarthritis: Two Case Reports of a Home-
Based Protocol. 2021;12.

3. Mautner K, Malanga G, Colberg R. Optimization of
ingredients, procedures, and rehabilitation for platelet-
rich plasma injections for chronic tendinopathy. Pain
management. 2011;1:523-32.

4. Rai D, Singh J, Somashekharappa T, Singh A.
Platelet-rich plasma as an effective biological therapy
in early-stage knee osteoarthritis: One year follow up.
Sicot j. 2021;7:6.

5. Glynn LG, Mustafa A, Casey M, Krawczyk J, Blom J,
Galvin R, et al. Platelet-rich plasma (PRP) therapy for
knee arthritis: a feasibility study in primary care. Pilot
Feasibility Stud. 2018;4:93.

6. Pithadia P, Surya P, Tulpule SJICR. Effect of
platelet-rich plasma therapy in conjunction with
physical therapy for rotator cuff tendinopathy.
2021;16(7):216-20.

7. Dustgir A. Management of Advanced Stage
Osteoarthritis of Knee : Efficacy of Integrated Physical
Therapy. Journal of Physiotherapy & Sports Medicine.
2013;2:1-13.

8.  Bozgeyik S, Kinikli G, Topal Y, Beydadi MG, Turhan
E, Kiling H, et al. Supervised exercises have superior
effects compared to home-based exercises for
patients with knee osteoarthritis following platelet-rich

JRCRS 2025 Vol 13 No 2| 86 |



10.

1.

12.

13.

14.

15.

plasma injection. Research in Sports Medicine An 16. Vilchez-Cavazos F, Blazquez-Saldafia J, Gamboa-

International Journal. 2022. Alonso AA, Pefia-Martinez VM, Acosta-Olivo CA,
Thu AC. The use of platelet-rich plasma in Sanchez-Garcia A, et al. The use of platelet-rich
management of musculoskeletal pain: a narrative plasma in studies with early knee osteoarthritis versus
review. J Yeungnam Med Sci. 2022;39(3):206-15. advanced stages of the disease: a systematic review
Flowers DW, Brewer W, Mitchell K, Ellison J. Why are and meta-analysis of 31 randomized clinical trials.
we neglecting the core muscles in patients with knee Archives of Orthopaedic and Trauma Surgery.
osteoarthritis? A narrative review of the literature. 2023;143(3):1393-408.

Physical Therapy Reviews. 2021;26(4):276-83. 17.  Lam JE, Mokhtar AH, Mohafez H. Effect Of Core
llhanli I, Guder N, Gul MJIRCMJ. Platelet-rich plasma Strengthening For Knee Osteoarthritis On Balance,
treatment with physical therapy in chronic partial Pain And Function: A Pilot Study: Received 2022-08-
supraspinatus tears. 2015;17(9). 18; Accepted 2023-02-15; Published 2023-03-27.
Dean AG SK, Soe MM. . OpenEpi: Open Source Journal of Health and Translational Medicine
Epidemiologic Statistics for Public Health 2013/04/06 (JUMMEC). 2023;26(1):122-34.

[Available from: www.OpenEpi.com. 18.  Annaniemi JA, Pere J, Giordano S. The effects of
Dalmas I, Agius TP, Sciriha A. Core muscle platelet-rich plasma injections in different stages of
strengthening exercises in the management of hip knee osteoarthritis. European Journal of Orthopaedic
osteoarthritis: outcomes of a 12-week programme. Surgery & Traumatology. 2023;33(6):2611-7.
European Journal of Physiotherapy. 2023:1-8. 19. Lu Y, Chen J, Zhang X-. Low-Intensity Resistance
Daud DMA, Liau SN, Sudi S, Noh MM, Khin NY, Exercise Based on Myofascial Chains Alters the
DAUD DMA, et al. A Case Report on Core Muscles Lower-Limb Tension and Improves Health Status in
Training for Knee Osteoarthritis Through Core Female Individuals With Knee Osteoarthritis. Journal
Muscles Activations and Gait Analysis. Cureus. of Sport Rehabilitation. 2023;32(7):818-26.
2023;15(1). 20. Filardo G, Previtali D, Napoli F, Candrian C, Zaffagnini
Cakmak O, Coskunsu D, Oksuz H, Akbaba Y. S, Grassi A. PRP injections for the treatment of knee
Effectiveness of exercises performed after platelet-rich osteoarthritis: a meta-analysis of randomized
plasma in patients with knee osteoarthritis: controlled trials. Cartilage. 2021;13(1_suppl):364S-
randomized controlled study. 2021:3342-9. 758.

Copyright Policy

All  Articles are made available wunder a Creative Commons "Attribution-NonCommercial 4.0
International” license. (https://creativecommons.org/licenses/by-nc/4.0/). Copyrights on any open access article
published by Journal Riphah college of Rehabilitation Science (JRCRS) are retained by the author(s). Authors retain
the rights of free downloading/unlimited e-print of full text and sharing/disseminating the article without any
restriction, by any means; provided the article is correctly cited. JRCRS does not allow commercial use of the articles
published. All articles published represent the view of the authors and do not reflect the official policy of JRCRS.

p-ISSN:2226-9215 e-ISSN:2410-888X JRCRS 2025 Vol 13 No 2| 87 |



