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ABSTRACT 

Background: Knee osteoarthritis is a progressive degenerative disease that can severely impair daily activities due to intense pain 
from cartilage damage. Platelet-rich plasma (PRP), an autologous treatment, poses minimal risk of disease transmission. This study 
evaluates the efficacy of PRP in improving pain relief and functional outcomes in patients with Kellgren-Lawrence Grade I-III knee 
osteoarthritis. 
Methods: This 2-year study at a government medical college included 29 patients aged over 35 with primary knee osteoarthritis. 
After radiographic evaluation and fitness assessment, patients received PRP injections at baseline, 3 weeks, and 6 weeks, with 
follow-ups over 12 months. WOMAC and VAS scores were evaluated, and changes were analyzed using a paired t-test, with 
p<0.05 deemed significant. 
Result: We studied 40 knees (29 patients, mean age 55.9 years, 75.9% female) with Kellgren-Lawrence Grades I-III osteoarthritis. 
WOMAC scores improved significantly from 75.65 pre-injection to 66.23 at 3 weeks and 43.93 at 6 months (p<0.05) but worsened 
by 12 months. VAS scores dropped from 7.18 to 3.90 at 6 months (p<0.05) but increased to 6.38 by 12 months. No major 
complications occurred, aside from manageable pain and swelling at the injection site. 
Conclusion: Platelet-rich plasma injections provided significant pain relief and functional improvement in patients with knee 
osteoarthritis (Grades I-III) for up to 6 months. However, the effects tended to diminish by 12 months, suggesting the need for 
further interventions or additional injections for sustained benefits. The procedure was generally safe with minimal complications. 
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INTRODUCTION 

Osteoarthritis (OA) is a progressive degenerative disease 

of synovial joints caused by an imbalance between 

cartilage regeneration and degeneration, resulting in net 

cartilage loss.  
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This process leads to the softening and breakdown of 

articular cartilage, bone hypertrophy, cyst formation, 

and subchondral bone sclerosis. [1] Pain, deformity, and 

impaired joint function occur due to osseous outgrowths 

known as osteophytes. [2] 

In 1961, Kellgren referred to this condition as 

"osteoarthrosis," emphasizing its non-inflammatory 

nature in uncomplicated cases where synovial thickening 

or infiltration is absent. OA is not associated with 

systemic illnesses and is more prevalent in weight-

bearing joints like the knees, hips, and spine. Its 

prevalence is higher in individuals with an elevated body 
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mass index. Globally, OA is the eighth leading non-fatal 

disease burden and a major cause of disability. [3] The 

prevalence of OA in women (18%) is higher than in men 

(9.6%) over the age of 60. [3] While radiographic evidence 

of OA is seen in 40% of individuals over 40 years of age, 

only about half experience symptoms. [2] The incidence 

of OA increases with age, affecting nearly 80% of people 

aged 55 and older. [4] Advances in healthcare and 

increased life expectancy have further contributed to the 

growing burden of OA. [5] Obesity and high-impact 

activities, such as sports, also raise the risk of OA, 

particularly in middle-aged and older adults. [5] 

In India, the incidence of OA is approximately 5.78%, 

accounting for nearly 30% of all rheumatological 

conditions. Contrary to popular belief, OA prevalence in 

India is higher than in Western countries, with 

symptomatic OA (pain on most days of the month along 

with radiological evidence) affecting 22–39% of the 

population. [5] Uneven joint loading often contributes to 

the development of OA, which, while occasionally 

presenting with inflammation, is essentially non-

inflammatory. 

Risk factors for secondary OA of the knee include 

trauma, obesity, tuberculosis, subchondral bone 

necrosis, gout, and rheumatoid arthritis. Other general 

risk factors include age, sex, ethnicity, genetic 

predisposition, trauma, joint overloading, hormonal 

status, bone density, metabolic and nutritional factors, 

and failure of joint protective mechanisms. [4] 

Diagnosis of knee OA is based on joint radiographs, joint 

fluid analysis, and blood tests to rule out inflammatory 

arthritis. The severity of knee OA is graded using the 

Kellgren and Lawrence classification, ranging from Grade 

I (mild OA) to Grade IV (severe OA). [6] 

Management of knee OA primarily focuses on pain relief 

and functional improvement. No definitive treatment 

exists to address the root cause of the disease. Physical 

exercise and medications, such as acetaminophen, non-

steroidal anti-inflammatory drugs (NSAIDs), and intra-

articular steroid injections, are effective in delaying 

disease progression. However, for patients with Grade IV 

OA or those unresponsive to conservative measures, 

surgical options like total knee arthroplasty or high tibial 

osteotomy remain the last resort, despite their 

associated risks and complications. 

PRP was first introduced in clinical practice in 1987 

during open-heart surgery. In 2003, Sanchez et al. were 

the first to use autologous growth factor-rich plasma for 

treating musculoskeletal disorders. PRP has since 

demonstrated its efficacy in alleviating pain in patients 

with OA. [7] 

PRP contains 5–10 times the platelet concentration 

found in normal plasma, resulting in higher levels of 

growth factors that accelerate the healing process. 

Improved outcomes have been reported with PRP 

injections in certain tendinopathies, and meta-analyses 

have confirmed its efficacy in treating mild to moderate 

knee OA. [8] 

Given the potential benefits of PRP in reducing pain and 

improving functional outcomes in knee OA, we 

conducted this study to evaluate the efficacy of PRP and 

its functional outcomes in patients with Kellgren-

Lawrence Grades I, II, and III knee OA. Additionally, we 

aimed to identify any complications associated with this 

procedure. 

 

MATERIALS AND METHODS 

Study Design and Setting- This prospective, 

observational study was conducted in the Department of 

Orthopedics and Traumatology at the government 

medical college, datia. The primary aim was to assess the 

efficacy and functional outcomes of PRP therapy in 

patients with knee osteoarthritis. 
 

Inclusion Criteria- The patients were eligible for the 

study if they met the following criteria: age >35 years, of 

any gender, with a clinical diagnosis of primary 

osteoarthritis graded as I, II, or III based on the Kellgren 

and Lawrence classification. Symptoms must have 

persisted for more than three months, and patients must 

have shown no significant response to oral medications 

for knee osteoarthritis. Only those who provided 

voluntary written informed consent, along with their 

legally acceptable representatives, were included in the 

study. 
 

Exclusion Criteria- Exclusion criteria were strictly defined 

to eliminate confounding factors. Patients were excluded 

if they had received intra-articular cortisone injections or 

systemic corticosteroid therapy within the last six weeks, 

were undergoing anticoagulant therapy, or had 

inflammatory arthritis, knee instability, or signs of 

infection around the knee joint. Other exclusion factors 

included pregnancy or breastfeeding, surgical 
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intervention on the knee or periarticular areas within 

three months, uncontrolled diabetes (HbA1c >7.5%), or 

refusal to provide written informed consent. 
 

Pre-Injection Assessment- Patients and their legally 

acceptable representatives were provided with detailed 

study information in their local language, including an 

explanation of the procedure, potential risks and 

benefits, complications, and follow-up requirements. 

Written informed consent was obtained before study 

enrollment. 

A thorough clinical history was taken, focusing on the 

nature and duration of knee pain, particularly pain 

exacerbated by walking, as well as prior treatments and 

their outcomes. Patients with symptoms resulting from 

trauma or presenting with deformities were excluded. 

Clinical examination included assessment of tenderness 

at the medial and lateral joint lines, evaluation of any 

deformities, and overall knee function. 
 

Investigations 

Hematological Investigations- All patients underwent a 

comprehensive set of laboratory investigations, including 

viral markers (HIV and HBsAg), complete blood count 

(CBC), platelet count, total and differential leukocyte 

counts, random blood sugar levels, and serum uric acid 

levels to rule out hyperuricemia. 
 

Radiological Investigations- Radiological assessment 

included anteroposterior (AP), lateral weight-bearing, 

and patellofemoral skyline views of the knee. 

Radiographic findings such as the presence of 

osteophytes, reduced medial joint space, and varus or 

valgus deformities were noted. Patients with abnormal 

bony structures on radiographs were excluded from the 

study. 
 

RESULTS 

The study included 29 patients, with a majority in the age 

group of 51-60 years (12 patients, 41.4%), followed by 9 

patients (31.0%) in the 40-50 years age group, 6 patients 

(20.7%) in the 61-70 years age group, and 2 patients 

(6.9%) in the age group above 70 years. The mean age of 

the patients was 55.89±9.14 years, ranging from 40 to 75 

years. In terms of gender distribution, 22 patients 

(75.9%) were female, and 7 patients (24.1%) were male, 

showing a female predominance with a male-to-female 

ratio of 1:3.14. 

 
Fig. 1: Plasma is separated after centrifuge 

 

 
Fig. 2: Platelet rich plasma 

 

 
Fig. 3: PRP is injected in knee joint 
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Regarding the distribution of knee involvement, 11 

patients (37.9%) had bilateral involvement, while 18 

patients (62.1%) had unilateral involvement, resulting in 

a total of 40 knees being affected. Left knee involvement 

was observed in 21 knees (52.5%), while right knee 

involvement was seen in 19 knees (47.5%), indicating a 

slight predominance of left knee involvement. 

The Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) scores were evaluated at 

different time points. The mean WOMAC score at 

baseline (pre-injection) was 75.65±5.54. At 3 weeks post-

injection, the score decreased to 66.23±6.95, showing a 

statistically significant reduction (p=0.001). At 6 weeks, 

the score further decreased to 55.20±10.52, again 

showing a statistically significant improvement from 3 

weeks (p=0.001). At 6 months, the mean WOMAC score 

was 43.93±14.11, demonstrating a significant reduction 

from the 6-week mark (p=0.001). However, at 12 

months, the WOMAC score increased to 71.60±6.03, 

indicating a significant increase compared to the 6-

month score (p=0.001). 

These findings suggest a significant reduction in the 

WOMAC score up to 6 months post-injection (p<0.05), 

with a subsequent significant increase at the 12-month 

follow-up (p<0.05). The overall WOMAC score showed 

sustained improvement up to 6 months, but it worsened 

at the 12-month follow-up. 

The mean Visual Analog Scale (VAS) score for pain was 

7.18±0.93 before the injection. At 6 months post-

injection, the mean VAS score decreased to 3.90±1.19, 

demonstrating a significant reduction in pain (p=0.001). 

However, at 12 months, the VAS score increased to 

6.38±1.01, showing a significant increase compared to 

the 6-month post-injection score (p=0.001). This 

indicates that while pain was well-controlled at 6 

months, it began to worsen again at the 12-month 

follow-up. 
 

DISCUSSION  

Osteoarthritis is a progressive degenerative disease 

primarily affecting synovial joints, with cartilage 

degeneration being a central feature. As individuals age, 

cartilage regeneration diminishes, leading to joint 

destruction. OA, particularly prevalent in older 

populations and more common in women, severely 

impacts the quality of life [9,10]. While nonsteroidal anti-

inflammatory drugs (NSAIDs), glucocorticoid injections, 

and hyaluronic acid are initial treatments, total knee 

arthroplasty (TKA) is considered a last resort due to its 

invasiveness [11]. 

PRP, derived from the patient’s blood, has gained 

attention for its regenerative potential in treating knee 

OA. Containing a high concentration of platelets, growth 

factors, and cytokines, PRP promotes healing through 

cell migration, angiogenesis, and collagen synthesis [12]. 

Its application in knee OA has shown promising results 
[13]. 

In our study of 29 knee OA patients treated with PRP 

injections, significant improvements were observed in 

both pain relief and function, as measured by the Visual 

Analog Scale (VAS) and Western Ontario and McMaster 

Universities Arthritis Index (WOMAC). Preoperative 

WOMAC scores of 75.65±5.54 decreased to 43.93±14.11 

at 6 months (p<0.05), reflecting meaningful clinical 

benefits. These findings align with Filardo et al. who 

reported similar improvements [13]. 

VAS scores also showed a significant reduction in pain 

from 7.18±0.93 to 3.90±1.19 at 6 months, though pain 

increased at 12 months, indicating diminishing long-term 

efficacy [11]. Left knee involvement was more common, 

supporting previous studies on joint asymmetry in OA 
[14]. 

In discussing the efficacy of PRP for knee OA, several 

studies provide valuable insights. Bennell et al.'s clinical 

trial found no significant differences between PRP and 

placebo in terms of knee pain or cartilage volume after 

12 months, suggesting limited long-term benefits [15]. 

However, Raeissadat et al. demonstrated that PRP, along 

with platelet-rich growth factor (PRGF), showed 

sustained benefits at 12 months, outperforming other 

treatments like hyaluronic acid (HA) and ozone, 

especially for pain relief and functional improvement [16]. 

This is consistent with findings from Filardo et al. [13] 

whose meta-analysis indicated improvements in 

WOMAC scores with PRP compared to placebo and HA, 

although the quality of evidence was considered low [17]. 

Bansal et al. found that PRP with 10 billion platelets 

resulted in superior outcomes over HA, including better 

WOMAC and International Knee Documentation 

Committee (IKDC) scores, with sustained 

chondroprotective effects observed over a year [18]. Belk 

et al. also supported the superiority of PRP and bone 

marrow aspirate concentrate (BMAC) over HA, 

emphasizing their clinical advantages in knee OA 
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management [19]. Moreover, Migliorini et al. concluded 

that PRP was the most effective treatment across all 

time points, reinforcing its long-term efficacy [20]. Dhillon 

et al. further highlighted PRP’s short-term benefits, 

particularly in early OA, and underscored the need for 

improved formulations to enhance its therapeutic 

potential [21]. These findings collectively point to PRP as a 

promising treatment, though further research is 

necessary to optimize its use and establish long-term 

efficacy. 

While the present study demonstrates the potential 

benefits of PRP therapy for knee OA, it is important to 

note some limitations. The study excluded patients with 

Grade IV OA, as PRP is likely to be less effective in 

advanced stages of the disease where joint destruction is 

significant [21-24]. Additionally, the lack of a control group 

in this study limits the ability to directly compare PRP 

with other therapeutic modalities such as hyaluronic acid 

injections or corticosteroid therapy. Further randomized 

controlled trials (RCTs) are needed to establish long-term 

efficacy and compare PRP to other treatment options. 
 

CONCLUSIONS 

Platelet-rich plasma injections exhibit substantial short- 

to medium-term benefits for patients diagnosed with 

knee osteoarthritis (Grades I-III), leading to significant 

enhancements in pain alleviation and functional capacity 

for a duration of up to six months. Nevertheless, there is 

a discernible decline in efficacy after twelve months, 

suggesting the potential necessity for repeated injections 

or supplementary interventions to maintain long-term 

benefits. In general, PRP injections are regarded as a safe 

and effective alternative to more invasive treatment 

modalities, exhibiting minimal complications. Further 

research is warranted to optimize treatment protocols 

and to investigate the potential for improved outcomes 

through enhanced formulations or adjunctive therapies. 
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