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Abstract:

Objective Osteoarthritis (OA) is estimated to be the fourth leading cause of disability in the general population.
It probably is the most common disease of joints in adults throughout the world. Knee OA accounts for more than
80% of the disease’s total burden and as per an estimate, it affects at least 19% of adults aged 45 years and older.
This was a randomized study aimed to evaluate the efficacy of platelet rich plasma (PRP) as a treatment modality
for osteoarthritis knee in comparison to arthroscopic management.

Methods A total of 140 patients of osteoarthritis knee with grade 2-3 according to the Kellgren-Lawrence
classification were selected, among them 70 patients were subjected to arthroscopy (Group II) and 70 were
administered platelet rich plasma injection (Group I) and evaluated at 3, 6 and 9 months of follow-up. Both the
groups were assessed and scored with the Western Ontario and McMaster Universities Arthritis Index (WOMAC)
and Visual Analog Pain Scale (VAS) to compare pre-treatment and post-treatment values. As all the patients in
the sample was followed-up, resulting into no loss of subjects.

Results Overall, percentage reduction in VAS score at 3 months, 6 months, and 9 months was 24.4549.09,
18.45+11.60 and 8.29+14.19%, respectively in Group I and 18.96+5.85, 7.33+8.60 and 3.20+7.39%, respectively
in Group II. A statistically significant difference between two groups was observed at 3- and 6-months’ time
intervals only (p<0.05). Overall, percentage reduction in WOMAC score at 3 months, 6 months and 9 months was
24.03+11.41, 17.45+9.24, and 9.49+9.80%, respectively in Group [ and 11.2745.73, 5.70+4.78, and -0.13£5.06%,
respectively in Group II. At all the three-time intervals, the difference between two groups was significant
statistically (p<0.001).

Conclusion This study suggested that both PRP as well as arthroscopy provide a reduction in WOMAC and VAS
scores for pain among cases of knee osteoarthritis. Most effective reduction is observed at three months follow-
up which thereafter tends to diminish. Of the two modalities, PRP seemed to have an edge over arthroscopic
debridement, however, this efficacy was more pronounced for Kellgren-Lawrence Grade 2 as compared to Grade
3.

Keywords: Osteoarthritis (OA), PRP, Kellgren-Lawrence, Western Ontario and McMaster Universities Arthritis
Index (WOMAC) and Visual Analog Pain Scale (VAS).
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Introduction

Osteoarthritis (OA) is recognized as the fourth
leading reason for disability. It perhaps happens to
be the most common disease of joints in adults
across the world. Increase in life expectancy leading
to increase in proportion of elderly population
coupled with lifestyle changes, osteoarthritis
prevalence is increasing substantially with its
prevalence being doubled since the mid-20th
century. Osteoarthritis of the knee has great physical
and economic impacts. The disease usually evolves
with increasing levels of pain, mobility restriction,
and physical disability. Most of the patients have no
option but to undergo joint replacement surgery
which again is an option not without risk and
limitations. Therefore, there is need for a treatment
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option which could avoid or delay joint replacement
and make patient comfortable till surgery becomes
an absolute indication. A more generic approach to
current treatment methods revolves around some
combination  of  non-pharmacological  and
pharmacological treatment modalities.

Pharmacological treatment modalities such as
steroids are often associated with side effects and in
the early stages of disease, physiotherapy is the
preferred approach for treatment and management.
On the other hand, surgical modalities such as
arthroscopy involves lavage (to remove particulate
material, such as cartilage fragments) and
debridement (to smooth the articular surfaces). To
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evolve a successful treatment modality for knee
osteoarthritis it is essential to understand the
etiopathogenesis of this disease. To cope up with
this degeneration it is essential that the degeneration
of cartilage should either be prevented or should be
compensated with adequate regeneration. That is
where the role of regenerative medicine comes into
picture. Regenerative medicine helps to “replace,
engineer or regenerate human cells, tissues, or
organs to restore or establish the normal function.

The platelet augmentation revolves around the
concept that platelet via an intricate vesicular
storage system contain critical growth factors and
mediators of tissue repair pathways. PRP is a mix of
autologous blood growth factors occurring naturally
and is being used in different fields of medicine
owing to its ability to accelerate tissue regeneration.
Alfa granules in platelets contain numerous growth
factors that enhance tissue recovery dramatically by
catalyzing the body’s natural healing response,
tissue repair processes and induce the production of
new collagen by the fibroblasts, osteoblasts, and
chondrocytes as per need of the parent tissue. In this
backdrop, we carried out this study to assess the
efficacy of platelet rich plasma (PRP) as a treatment
modality for osteoarthritis knee as compared to
arthroscopic management.

Materials and Methods

The present study was carried out as a randomized
controlled clinical trial at Kaira Clinic Bhopal and a
Department of Orthopedics PCMS & RC Bhopal
with  state-of-the-art  infrastructure  catering
primarily to socio-economically underprivileged
suburban and rural population of northern India
from 2023-2024 on 140 patients. The sample size
comes out to be 70 in each group. Group I were
administered Intra-articular injection of PRP (n=70)
at Kaira Clinic Bhopal, and Group II were subjected
to arthroscopy (n=70) study is carried out.

Inclusion Criteria:

e-ISSN: 0976-822X, p-ISSN: 2961-6042

a) Kellgren and Lawrence grade 2 and 3

b) Age range 40 to 60 years

¢) Failed trial of conservative treatment not more
than 6 months.

Exclusion Criteria:

a) Inflammatory and Crystal Arthropathies

b) Hematological diseases

¢) Patient who had injection of hyaluronic acid or
steroid in last six months

d) Active infection

e) Patient not willing to consent for same.

In Group I, the PRP required for injection was
prepared and the final product 5ml of PRP was
injected in knee by aseptic technique without prior
activation by mean of pharmacological agents as
PRP presents higher percentage of activated
platelets. Knee immobilized for 8-10min and
discharged after half an hour of observation.

In Group II, the patient was clinically examined and
prepared. An arthroscopic awl was used to make
micro fractures in the subchondral bone till fresh
subchondral bleeding occurred. In Debridement
procedure damaged portions of articular cartilage,
meniscus, synovial membrane, or ligaments found
within the joint were excised. The joint was
visualized and irrigated with normal saline or
lactated ringer’s solution. Patient was shifted to
recovery room for a few hours. Scoring system were
used to assess the post treatment condition of patient
before intervention and at follow-ups at three, six
and nine months. The scoring system were: (a)
Visual Analog score (VAS) for Knee pain, (b) The
Western Ontario and McMaster Universities
Arthritis Index (WOMAC). WOMAC index is a
self-administered questionnaire consisting of 24
items divided into three subscales: Pain (5 items),
Stiffness (2 items), Physical Function (17 items).

Observation Chart

Table 1 Comparison Of Two Groups According To Pre-Intervention Kl Grade

SN Grade Group I (n=35) Group II (n=35)
No. % No. % No. % No. %
1. KL Grade 2 38 54.3 28 40.0
2. KL Grade 3 32 45.7 42 60.0
Table 2 Comparison Of Two Groups According To Pre-Intervention Womac Scores
SN Variable Group 1 Group 11
n Mean SD n Mean SD
1. KL Grade 2 38 52.32 4.03 28 54.36 7.69
2. KL Grade 3 32 60.31 5.64 42 60.71 5.02
3. Overall 70 55.97 6.24 70 58.17 6.89
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Table 3: Comparison Of Two Groups According To Pre-Intervention Vas Scores

SN | Variable Group I Group II Statistical significance
n Mean | SD n Mean SD ‘ ‘p’
1. KL Grade2 | 38 5.63 0.60 |28 6.00 1.11 -1.230 0.228
2. KL Grade3 | 32 6.56 0.51 42 6.71 0.46 -0.944 0.352
3. Overall 35 6.06 0.73 35 6.43 0.85 -1.966 0.053
Table 4: Comparison Of Post-Intervention Womac Scores At Different Follow-Up Intervals
SN Follow-up interval | Group I Group II Statistical significance
n | Mean | SD n | Mean | SD | ‘v | ‘p’
1. At 3 months
KL Grade 2 38 35.63 2.71 28 47.43 7.52 | -6.330 <0.001
KL Grade 3 32 51.19 6.91 42 54.43 4.93 | -1.667 0.104
Overall 70 42.74 9.32 70 51.63 6.93 | 4.528 <0.001
2. At 6 months
KL Grade 2 38 40.11 2.77 28 50.93 7.28 | -5.950 <0.001
KL Grade 3 32 53.75 6.16 42 57.43 4.99 | -2.009 0.052
Overall 70 46.34 9.32 70 54.83 6.73 | 4.709 <0.001
3. At 9 months
KL Grade 2 38 44.32 4.22 28 53.64 7.33 | -4.618 <0.001
KL Grade 3 32 58.56 6.87 42 61.19 440 | -1.416 0.166
Overall 70 50.83 9.06 70 58.17 6.78 | 3.838 <0.001
Table 6: Comparison Of Percent Reduction In Womac Scores Between Two Groups At Different Follow-
Up Intervals
SN Follow-up interval Group I Group II Statistical significance
n | Mean | SD n | Mean | SD | ‘v | ‘p’
1. 3 months
KL Grade 2 38 31.59 6.61 28 | 12.78 | 5.56 | 8.621 <0.001
KL Grade 3 32 15.05 9.17 42 | 10.26 | 5.75 | 1.944 0.060
Overall 70 24.03 11.41 | 70 | 11.27 | 5.73 | 5911 <0.001
2. 6 months
KL Grade 2 38 23.11 560 |28 624 |4.80 | 9.069 <0.001
KL Grade 3 32 10.72 8.19 42 | 534 |4.85]2.495 0.017
Overall 70 17.45 9.24 70 15.70 | 4.78 | 6.678 <0.001
3. 9 months
KL Grade 2 38 15.20 5.62 28 | 1.14 | 5.14 | 7.366 <0.001
KL Grade 3 32 2.71 9.45 42 | -0.97 1495|1534 0.134
Overall 70 9.49 9.80 70 1-0.13 | 5.06 | 5.161 <0.001

Table 7: Comparison Of Overall Percent Reduction In Vas Score Between Two Groups At Nine Months
(Final Follow-Up)

SN | Variable Group I Group II Statistical significance
n | Mean | SD n | Mean | SD ‘ ‘P’
1. 3 months
KL Grade2 | 38 | 28.87 8.24 28 20.86 | 6.02 3.078 0.004
KL Grade 3 | 32 | 19.20 7.19 42 17.69 | 5.51 0.723 0.474
Overall 70 | 24.45 9.09 70 18.96 | 5.85 3.006 0.004
2. 6 months
KL Grade2 | 38 | 19.70 5.14 28 8.12 10.50 4.189 <0.001
KL Grade 3 | 32 | 16.96 16.40 | 42 6.80 7.31 2.536 0.016
Overall 70 | 18.45 11.60 | 70 7.33 8.60 4.554 <0.001
3. 9 months
KL Grade2 | 38 | 7.24 8.81 28 4.76 9.65 0.768 0.448
KL Grade 3 | 32 | 9.52 18.99 | 42 2.15 5.42 1.697 0.099
Overall 70 | 8.29 14.19 | 70 3.20 7.39 1.881 0.064
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Results

Overall, percentage reduction in WOMAC score at
3 months, 6 months and 9 months was 24.03+11.41,
17.4549.24, and 9.49+9.80%, respectively in Group
I and 11.27+£5.73, 5.70+4.78, and -0.13+5.06%,
respectively in Group II. At all the three-time
intervals, the difference between two groups was
statistically significant (p<0.001). Among KL2
grade patients, percentage reduction in WOMAC
score at three months, six months, nine months was
31.59+6.61, 23.11+5.60, and 15.20+5.60%,
respectively in Group I and 12.78+5.56, 6.24+4.80
and 1.14+5.14%, respectively in Group II. At all the
three-time intervals, the difference between two
groups was significant statistically (p<0.001).
Among KL 3 grade patients, percentage reduction in
WOMAC score at 3 months, 6 months and 9 months
was 15.0549.17, 10.7248.19, and 2.71+£9.45%,
respectively in Group I and 10.26+5.75, 5.34+4.85,
and -0.97+4.95%, respectively in Group II. A
significant difference between two groups was
observed at 6 months follow-up only (p=0.017)

Overall, percentage reduction in VAS score at 3
months, 6 months and 9 months was 24.45+9.09,
18.45+11.60, and 8.29+14.19%, respectively in
Group I and 18.96+5.85, 7.33£8.60, and
3.20+7.39%, respectively in Group II. A statistically
significant difference between two groups was
observed at three- and six-months’ time intervals
only (p<0.05). At nine months, though percentage
reduction was higher in Group I as compared to that
in Group II, yet this difference was not statistically
significant (p=0.064). In KL Grade 2 patients,
percentage reduction in VAS score at 3 months, 6
months and 9 months was 28.87+8.24, 19.70+£5.14,
and 7.24+8.81%, respectively in Group I and
20.86+6.02,  8.12+10.50, and  4.76+9.65%,
respectively in Group II. A statistically significant
difference between two groups was observed at 3-
and 6-months’ time intervals only (p<0.05). At 9
months, though percentage reduction was higher in
Group I as compared to that in Group II, yet this
difference was not statistically significant
(p=0.448). Among KL Grade 3 patients, percentage
reduction in VAS score at 3 months, 6 months and 9
months was  19.20+7.19, 16.96+17.40 and
9.52+18.99%, respectively in Group [ and
17.69+5.51,  6.80£7.31, and  2.15+5.42%,
respectively in Group II. A statistically significant
difference between two groups was observed at 6
months’ time interval only (p=0.016). At 3 months
and 9 months, though percentage reduction was
higher in Group I as compared to that in Group II,
yet this difference was not significant statistically
(p>0.05)

Statistical Analysis: The collected data was
summarized by using frequency, percentage, mean
& S.D. To compare the qualitative outcome
measures Chi-square test or Fisher’s exact test was

Siddhartha et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

used. To compare the quantitative outcome
measures independent t test was used. If data was not
following normal distribution, Mann Whitney U test
was used. SPSS version 22 software was used to
analyse the collected data. p value of <0.05 was
significant.

Discussion

Osteoarthritis (OA) is a degenerative disease
involving joint damage, an inadequate healing
response and progressive deterioration of the joint
architecture that commonly affects the knee and/or
hip joints. It is a major world public health problem
and is predicted to increase rapidly with an ageing
population and escalating rate of obesity. Both
Platelet-Rich  Plasma (PRP) injections and
arthroscopic surgery can be considered for
managing knee osteoarthritis, but they have different
approaches and potential benefits. PRP, a minimally
invasive treatment, uses concentrated platelets from
the patient's blood to stimulate healing and
potentially reduce pain and improve
function. Arthroscopy, a surgical procedure, allows
for visualization and treatment of damage within the
knee joint, potentially alleviating symptoms but with
a longer recovery time and potential risks.

Since surfaces become irregular and debris from
cartilage and meniscus gets released into the joint
cavity of osteoarthritic joints, washing away this
debris and attendant crystals, smoothing rough
surfaces and repairing tears might help patients with
disease.Felson DT et al studied arthroscopy as a
treatment for knee osteoarthritis. While initial
uncontrolled case series suggested that arthroscopy
alleviated pain in patients with osteoarthritis, large
randomized trials have suggested that arthroscopy
has a limited role as a treatment of osteoarthritis.

Katz JN evaluated the role of arthroscopy in the
management of knee osteoarthritis. However,
evaluation of the outcomes of these procedures
lagged behind their rising popularity. Arthroscopic
debridement for OA was no better than a sham
procedure in relieving knee pain or
improving functional status, and that patients who
underwent arthroscopic partial meniscectomy for a
degenerative meniscal tear generally did not show
more improvement than those who underwent sham
meniscal resection or an intensive course of physical
therapy. Mella C et al also suggest that surgical
results are less successful among patients with
advanced articular damage and secondary hip
osteoarthritis.

Giri S et al on the other hand postulated that variety
of procedures have been described for treatment of
the osteoarthritic knee. Comprehensive arthroscopic
treatment regime has definite role in treating patients
with knee Osteoarthritis. All patients were subjected
to comprehensive arthroscopic treatment. The

International Journal of Current Pharmaceutical Review and Research

1292


https://www.sciencedirect.com/topics/medicine-and-dentistry/joint-cavity
https://www.sciencedirect.com/topics/medicine-and-dentistry/joint-cavity
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteoarthritis
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/osteoarthritis
https://www.sciencedirect.com/topics/nursing-and-health-professions/arthroscopic-debridement
https://www.sciencedirect.com/topics/nursing-and-health-professions/arthroscopic-debridement
https://www.sciencedirect.com/topics/medicine-and-dentistry/sham-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/sham-procedure
https://www.sciencedirect.com/topics/nursing-and-health-professions/functional-status
https://www.sciencedirect.com/topics/medicine-and-dentistry/meniscectomy
https://www.sciencedirect.com/topics/nursing-and-health-professions/physiotherapy
https://www.sciencedirect.com/topics/nursing-and-health-professions/physiotherapy

International Journal of Current Pharmaceutical Review and Research

average 18 months postoperative Lysholm score was
83.3 (range 60- 96). 73.33% patients showed good/
excellent outcome. 80% of patients with chondral
and meniscal lesions showed excellent/good
outcome. This arthroscopic treatment regimen can
improve function and activity levels in patients with
moderate to severe osteoarthritis. Patients with
meniscal and chondral pathology will be benefited
more by arthroscopic treatment.

Roos et gave WOMAC Osteoarthritis Index based
on reliability, validity, and responsiveness in
patients with arthroscopically assessed
osteoarthritis. Three months after arthroscopy
significant mean improvement was seen in all
WOMAC scales. The Swedish version of WOMAC
is a reliable, valid, and responsive instrument with
metric properties in agreement with the original
widely used version. Amin NH et al studied changes
within clinical practice after a randomized
controlled trial of knee arthroscopy for
osteoarthritis. They wanted to evaluate changes in
knee arthroscopy practice before and after
publication of the article by Moseley et al and to
assess the effect of this landmark RCT on the
behavior of practicing orthopaedic surgeons. They
hypothesized that after publication of the Moseley
trial, the overall frequency of knee arthroscopy
would decrease, that the mean age of patients
undergoing knee arthroscopy would decrease, and
that the proportion of arthroscopies for a diagnosis
of OA would decrease. While overall age and rates
of knee arthroscopy increased contrary to their
hypothesis, they identified a decrease in rates of
knee arthroscopy for OA after publication of the
Moseley trial, demonstrating that well-publicized
RCTs can influence patterns of clinical practice.

Several studies compared the effectiveness between
intra-articular injection (IAI) of autologous platelet-
rich plasma (PRP) vs hyaluronic acid (HA) vs
activated PRP in primary osteoarthritis (OA) of the
knee grades 1 and 2, in terms of pre- and
postinjection functional outcome by the Western
Ontario and McMaster Universities Arthritis Index
(WOMAC) scale, and pre- and postinjection pain by
visual analogue scale .The data revealed significant
improvements in the WOMAC scale and VAS in all
the groups at the 1- and 3-month follow-up visits.
When comparing the change of WOMAC Scale and
VAS at 1- and 3-month follow-ups, significant
differences were found between the PRP and HA
group and the activated PRP group, with activated
PRP showing better outcomes compared to others.

O’Connell B et al utilized platelet-rich plasma (PRP)
to treat tendon, ligament and skeletal muscle and
showed variable results across many studies with the
current evidence base for the efficacy of PRP in
treating sports injuries. More uniformly positive
results have been observed by various studies for
PRP in OA knee in comparison to hyaluronic acid,
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other intra-articular injections and placebo than in
other musculoskeletal tissue. Hong M et al in a
systematic review and meta-analysis on efficacy and
safety of intra-articular platelet-rich plasma in
osteoarthritis knee showed that intra-articular (IA)
injection of platelet-rich plasma (PRP) therapy is an
effective minimally invasive treatment for KOA.
The secondary outcome was the adverse event
rate. As compared to the HA, the VAS score,
WOMAC score, and IKDC subjective score all
revealed better PRP results. There were no
significant differences in adverse event rates
comparing PRP versus placebo or HA. To compare
with the other conservative treatments, PRP is more
effective in relieving symptoms. There were no
significant  differences between triple PRP
application and single PRP application in short-term
curative effect.

Bansal H et al studied Platelet-rich plasma (PRP) in
osteoarthritis (OA) knee with regards to conclusive
structural evidence of its efficacy, standard dose,
and good manual method of preparation to obtain
high yield. They attempted to optimise the dose and
concentration of therapeutic PRP and its correlation
with structural, physiologic efficacy with a new
manual method of PRP preparation. Study
demonstrated that an absolute count of 10 billion
platelets is crucial in a PRP formulation to have long
sustained chondroprotective effect up to one year in
moderate knee OA.

Filardo G et al did a meta-analysis of randomized
controlled trials and found that a clinically
significant difference favoring PRP versus steroids
was documented for VAS (Visual Analogue Scale)
pain (P< 0.001), KOOS (Knee Injury and
Osteoarthritis Outcome Score) pain (P < 0.001),
function in daily activities (P = 0.001), and quality
of life (P < 0.001) at 6-month follow-up. However,
superiority of PRP did not reach the minimal
clinically important difference for all outcomes, and
quality of evidence was low. Therefore, they
concluded that the effect of platelet concentrates
goes beyond its mere placebo effect, and PRP
injections provide better results than other injectable
options. This benefit increases over time, being not
significant at earlier follow-ups but becoming
clinically significant after 6 to 12 months.

Dai WL et al used meta-analysis techniques to
evaluate the efficacy and safety of platelet-rich
plasma (PRP) injections for the treatment knee
of osteoarthritis (OA).The  primary  outcomes
were Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) pain and function
scores. Compared with saline, PRP was more
effective for pain relief (WOMAC pain score) and
functional improvement (WOMAC function score)
at 6 months and 12 months postinjection, and the
effect sizes of WOMAC pain and function scores at
6 months and 12 months exceeded the MCID. We
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also found that PRP did not increase the risk
of adverse events compared with HA and saline.
Current evidence indicates that, compared with HA
and saline, intra-articular PRP injection may have
more benefit in pain relief and functional
improvement in patients with symptomatic knee
OA at 1 year postinjection.

Cook CS et al published a clinical update on the
current applications of platelet-rich plasma (PRP) in
the treatment of knee osteoarthritis (KOA). This
review focused on PRP’s effect on the osteoarthritic
joint, how PRP compares to traditional treatments of
KOA, and provide clinical feedback on the use of
PRP in an orthopedic and sports medicine practice.
To summarize, since KOA is an extremely prevalent
condition that can be a challenge to treat, it is
imperative that safe and effective nonoperative
treatment methods be available to individuals that
are suffering from this condition. Gato-Calvo L et al
studied platelet-rich plasma in osteoarthritis
treatment. The purpose of this narrative review was
to discuss the available relevant evidence that
supports the clinical use of PRP in osteoarthritis,
highlighting those variables we perceive as critical.
Here, recent systematic reviews and meta-analyses
were used to identify the latest randomized
controlled trials (RCTs) testing a PRP product as an
intra-articular treatment for knee osteoarthritis,
compared with an intra-articular control (mostly
hyaluronic acid).

Conclusion: Of the two treatment modalities, PRP
seemed to have an edge over arthroscopic
debridement, however, this efficacy was more
pronounced for KL Grade 2 as compared to Grade
3. PRP was found to be safe and efficacious
treatment and could be recommended as an
alternative management modality for osteoarthritis
knee
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