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ABSTRACT 
Aim: To assess the efficiency of intra-articular platelet-rich plasma (PRP) injection in grade I and grade II osteoarthritis in the 
knee joints 
Study design: A longitudinal study 
Place and Duration: This study was conducted at Murshid Hospital and Health Care Center Karachi Pakistan from January 
2021 to June 2021. 
Methodology: The ages of the patients were between 35 years and 65 years. All the patients were diagnosed with 
osteoarthritis of grade I and grade II. A total of 3 injections of PRP were injected intraarticular in the knees at an interval of 4 
weeks. Patients were asked to come for a follow-up in the outpatient department. They were assessed for physical mobility and 
pain related to arthritis using the WOMAC score. The assessment was done when the treatment was given and after 6 months.  
Results: A total of 250 patients were considered in the present study. The mean age of the patients was 55.63±5.65 years. The 
ratio of disease in females to males was 3:1. A total of 178 patients had grade I osteoarthritis and 72 patients had grade II 
osteoarthritis according to Kellgren–Lawrence classification. A total of 210 patients had reported experiencing symptoms for less 
than 2 years and the remaining 40 had been experiencing the symptoms for more than 2 years. The mean WOMAC score was 
82.9 before the treatment was started and it was 39.15 after 6 months of the treatment. The improvement of WOMAC score was 
more in the patients having symptoms for less than 2 years. Minor hyperemia was seen in 4 patients and those patients were 
managed conservatively by ice application and activity limitation. None of the patients showed signs of infection.  
Conclusion: The intraarticular injection of PRP proved to be beneficial and effective in the treatment of grade I and grade II 
early osteoarthritis.  
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INTRODUCTION 
Osteoarthritis is a common disease of joints that occurs as a result 
of defects or damage in the articular cartilage. The quality of the 
life of the patients is greatly affected by this disease. It is one of the 
common causes of disability related to the musculoskeletal system 
of the body [1]. The disease has the potential to affect any joint of 
the body, however, it is commonly seen in the hip joint, knee joints, 
feet joints, and facet joint [2]. As time passes and the age of the 
patients advance, an increased prevalence of arthritis symptoms is 
observed. The annual incidence of the disease also increases with 
the increase in age. It is seen more in individuals between the age 
of 55 years and 65 years [3]. 
 According to some theories, the wear and tear of the 
cartilage are called osteoarthritis. Nonetheless, it is not only the 
wear and tear of the cartilage. It is rather a complex disease that 
has been characterized by inflammatory secretions including 
cytokines. These mediators play an important role in the 
pathophysiology of osteoarthritis [4]. In a joint of normal anatomy 
and physiology, the chondrocytes are inactive with a smaller 
cartilage matrix turnover. The extracellular matrix receptors on the 
chondrocytes are converted into activated chondrocytes in 
osteoarthritis. They exhibit proliferation of the cell, formation of 
clusters, and the production of matrix leading to degradation of 
inflammatory cytokines and proteinases [5]. In addition to the 
destruction of the cartilage, this disease is also characterized by 
subchondral sclerosis, Synovial inflammation, osteophyte 
formation, and ligament laxity [6]. These changes in the 
pathophysiology of the joints have led researchers to consider it as 
a joint disease as an organ [5]. 
 There are various treatments for osteoarthritis and almost all 
of them are supportive treatments including analgesics, 
corticosteroids, and viscosupplements. These are helpful in 
alleviating arthritis symptoms [7]. Another such treatment is 
intraarticular injections of hyaluronic acid. This treatment has been 

used for a long time for this disease [8]. The PRP has been used 
for a few years as well, however, it is a more advanced treatment 
than hyaluronic acid. The blood of the patient is used for the 
derivation of PRP. It contains some growth factors which can 
activate the process of healing damaged cartilage. It also helps in 
the regeneration of the tissue [9]. The comparison of PRP and 
hyaluronic acid shows that PRP is more beneficial [10].  
 The present study aims at the observation of clinical 
outcomes and benefits of intraarticular injection of PRP in patients 
presenting with grade I and grade II osteoarthritis in the knees.  
 

METHODOLOGY 
The longitudinal study was conducted in the orthopedic department 
of  our hospital. Permission was taken from the ethical review 
committee of the institute. A total of 250 participants were included 
in the study. The ages of the patients ranged from 35 years to 65 
years. All the patients were diagnosed with osteoarthritic and 
classified as grade I and grade II according to the classification of 
Kellgren-Lawrence) [11]. According to the inclusion criteria, the 
participants must have a hemoglobin of more than 12 g/dL, 
symptoms persist for more than six months, platelets more than 
150,000 µ/L, failure of physiotherapy, and failure of 
pharmacological intervention. As per the exclusion criteria of the 
study, the patients with an autoimmune disorder, platelet disorder, 
taking immunosuppressive or anticoagulant therapy, with a history 
of infection, diabetes, malignancy, or recent trauma were excluded 
from the study.  
 Before the conduction of the study, all the included patients 
were demonstrated about the procedure, described the benefits of 
the treatment as well as the complications associated with the 
procedure. Written informed consent was taken from all the 
participants. A questionnaire was filled out by the participants or 
the researchers which included the demographic data such as the 
occupation of the patient, blood group, body mass index (BMI), 
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grade of arthritis, and duration of the symptoms. A physical 
examination of all the patients was performed for the assessment 
of the physical activity and pain associated with osteoarthrosis. 
WOMAC scoring system was used in this regard [12]. 
 There are two methods of preparation of PRP using 
differential centrifugation according to Dhurat and Sukesh [13]. 
One method is called the buffy-coat method and the other is called 
the PRP method. The PRP method was used in the present study. 
The preparation was done in the hematological department. The 
blood of the patient was taken from the cubital vein. About 4 to 6 
mL of PRP was prepared from this blood. Blood was drawn and 
stored in a blood bag containing anticoagulants including adenine 
and citrate phosphate dextrose.  
 The blood was then poured into a tube. The tubes were 
centrifuged at a constant acceleration for the separation of red 
blood cells (RBCs) and the rest of the whole blood. The process of 
centrifugation separates the blood into three parts i.e. platelets and 
white blood cells (WBCs), buffy coat mostly containing WBCs, and 
layer of RBCs. The uppermost layer and buffy layer were 
centrifuged again for the formation of a soft pellet in the bottom of 
the tube. The upper two-thirds of the new volume was disposed of 
or discarded. PRP is formed from the remaining one-third by 
homogenization. A sterile syringe was used for dispensing the 
preparation of PRP. The PRP was then injected intraarticular in the 
knees in the suprapatellar pouch through a superolateral 
approach. Patients were asked to stay for another 20 minutes for 
observation. After 20 minutes, the patients were guided about the 
signs of infections such as redness, pain, inability to tolerate 
weight and warmth in the knee, and discharged from the hospital. 
Patients were instructed to take paracetamol in case of pain. 
Patients were instructed to come for regular follow-up visits in the 
outpatient department. During the course of treatment, 3 injections 
were given at the interval of 4 weeks.  
 A calculation of the WOMAC score was done for all the 
patients at the time of induction of the treatment and then six 
months intervals. This was helpful in the assessment of the 
effectiveness of the PRP injections. A comparison of the WOMAC 
score in the beginning and after six months of the treatment with 
PRP injection was done by using a t-test. The data was analyzed 
in the IBM SPSS version 26.  
 

RESULTS 
A total of 250 patients were included in the present study after 
strict inclusion criteria. A total of 12 patients were found to be non-
compliant and they did not come for follow-up visits. The remaining 
238 completed the study. The mean age of the patients included in 
the study was 55.63±5.65 years. Female patients were more than 
the male patients with a female to the male ratio of 3:1. The 
number of female patients was 165 (66%) and the number of male 
patients was 85 (34%). A total of 178 (17.2%) patients had grade I 
osteoarthritis and 72 (28.8%) patients had grade II osteoarthritis 
according to Kellgren–Lawrence classification. A total of 210 (84%) 
patients had reported experiencing symptoms for less than 2 years 
and the remaining 40 (16%) had been experiencing the symptoms 
for more than 2 years. The mean WOMAC score was 82.9±4.2 
before the treatment was started and it was 39.15±5.6 after 6 
months of the treatment. Table 1 shows a comparison in the 
WOMAC score at the induction of the treatment and six months 
after the treatment was given.  
 
Table 1: Comparison of WOMAC score 

 WOMAC (mean ± 
standard deviation) 

P-value  

At the time of induction of the 
treatment  

82.9±4.2 0.000 

6 months after the treatment  39.15±5.6 

 
 The WOMAC score was better in the patients who had been 
experiencing symptoms for lesser than 2 years. The difference was 
not significant in the individuals of both the genders as well as both 

the grades i.e. grade I and grade II. This comparison is given in 
Table 2. Minor hyperemia was developed in 4 of the patients. This 
was treated with ice application and activity limitation. Gross 
infection was not noted in any of the participants.  
 
Table 2: Comparison of WOMAC score in different subgroups after 6 months 
of the treatment  

 WOMAC (mean ± standard deviation) P-value 

Gender 

Females 40.1 ± 5.3 0.765 

Males 37.6 ± 5.5 

Kellgren–Lawrence grading  

Grade I 38.3 ± 5.1 0.167 

Grade II 39.7 ± 4.9 

Duration of the symptoms  

Less than 2 
years  

38.2 ± 5.8 0.005 

More than 2 
years 

41.6 ± 4.2 

 

DISCUSSION 
In the present study, a remarkable improvement was seen in 
patients with osteoarthritis because of PRP injection therapy. The 
WOMAC score was significantly different at the time of induction of 
the treatment and after six months of the treatment. More 
improvement was seen in the patients who had reported the 
presence of symptoms for less than two years compared to those 
who had symptoms for more than two years.  
 Osteoarthritis greatly affects the quality of life and mobility of 
patients. Non-surgical treatments of the disease are 
corticosteroids, hyaluronic acid, and PRP. The treatment is 
prescribed by the physician according to the condition and 
feasibility of the patients. Recently, physicians have shown more 
interest in the regenerative and biological methods of therapy that 
also include PRP [14]. Nonetheless, it can be seen that all the 
invasive procedures have a placebo effect to some extent. It is 
better to make a comparative group while conducting a study 
regarding the treatment modality. A comparative group was not 
included in the present study due to certain reasons.  
 According to a meta-analysis and systematic review by 
Sadabad et al, the superiority of PRP in terms of efficacy has been 
given compared to the hyaluronic acid treatment for the alleviation 
of symptoms in two years. They also suggested a long-term study 
for the evaluation of PRP efficacy [10]. Another similar systemic 
review was given by Khoshbin et al. According to their study, a 
series of injections of PRP has much more efficacy compared to 
normal saline injections and hyaluronic acid injections over a 
follow-up duration of 6 months [15]. 
 In the present study, a significant difference in the WOMAC 
score was seen in the PRP-treated patients in 6 months.  PRP is a 
minimally invasive technique and a simpler alternative for tissue 
regeneration and the healing process of the cartilage in 
osteoarthritic patients. It is potent for improving the quality of life, 
enhancing the function of the knee joint, and relieve of pain [16].  
 The effect of PRP in chronic degenerative osteoarthritis of 
knee joints was studied by Kon et al in a similar study as that of the 
present study. They had included 115 patients in their study. The 
duration of the study was 12 months. The peculiarity seen by them 
in the study was that the results were favorable in the first six 
months, however, they were not as satisfactory in the next six 
months out of the total duration of the study. Moreover, the efficacy 
of PRP was better in the patients who reported symptoms recently 
[17]. In the present study, the results were favorable in 6 months of 
the treatment. The duration of the present study was shorter 
compared to the study of Kon et al. 
 Patel et al conducted a study to compare the effect of PRP 
on three groups. One of the groups had got one injection, the other 
group had got two injections and the other group received normal 
saline. The third group had shown deteriorating symptoms. Mild 
complications such as dizziness and nausea were observed. 
Similar to the results of their study, the present study also proved 
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clinical improvement by the PRP injections. No major 
complications were observed in the present study except mild 
hyperemia in four patients. Cole et al conducted a study to 
compare the outcomes of hyaluronic acid and PRP in 111 patients. 
The results of PRP were better [18] 
 

CONCLUSION 
Treatment of osteoarthritis by sequential PRP injections was 
observed to be effective in the present study. The treatment was 
more effective in patients who had been experiencing symptoms 
for less than 2 years, grade I patients, and male patients.  
Source of funding: There was not a specific source of funding  
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