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Original Article

Role of Platelet Rich Plasma in Osteoarthritis of the Knee Joint
Samer Mohammed Redah

Alwasity Teaching Hospital, Baghdad, Iraq

Abstract

Background: Osteoarthritis (OA) is a leading cause of disability and doubles the number of visits to primary care practitioners for those 
with the condition in comparison to those without. OA affects the knee more often than any other joint, Platelet-rich plasma (PRP) 
is a concentrate of autologous blood growth factors which has been shown to provide some symptomatic relief  in early osteoarthritis 
(OA) of the knee. Objective: the aim of this prospective study is to demonstrate the effectiveness of prp injection in patients with OA 
of the knee. Materials and Methods: 60 patients with 74 knees affected by variable grades of OA were enrolled in our study in Alwasity 
teaching hospital from January 2018 to December 2019 with follow up till December 2021. 49 patients with 62 knees were females 
and 11 patients with 12 knees were males, all patients received three injections of prp at weekly intervals and were followed up every 
three months for two years. Results: After one year of follow up 11 knees with KL-G I had decrease in VAS score to 0–2 (73.3%),19 
knees with KL-G II had decrease of VAS score to 1–3 (70.3%),10 knees with KL-G III had decrease of VAS score to 4–5 (40%), All 7 
knees with KL-G IV didn’t have any response during treatment or at the end of 1st year. All patients had scores similar to that before 
starting treatment at the end of 2nd year. Conclusion: The present state of knowledge holds promise for PRP of certain specifications 
for pain management in early OA knee. PRP has consistently been shown by various clinical studies to be useful in OA of the knee. 
Nevertheless, a lot of grey areas remain in our understanding of PRP and OA, and many more focused clinical and in vitro studies are 
required. PRP seems to be an evolving future trend.
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Introduction
Although osteoarthritis (OA) is one of the most prevalent 
musculoskeletal diseases in the world, its treatment is still 
relatively limited.[1] There is little evidence that the currently 
used drugs have effective action against the progression of 
the disease. A relatively new strategy for the treatment of 
OA is the use of cell elements and biomediators of tissue 
response. In this context, the platelet-rich plasma (PRP) 
has been configured as a perspective for improving clinical 
and structural outcomes by delivering a high concentration 
of growth factors that mediate cartilage healing and 
remodeling. Its potential has been shown in vitro and in 
vivo studies, however its real efficacy in OA is not well 
established.[2,3] Mechanism of action of PRP: Growth 
factor affect(Platelet-derived growth factor (PDGF)) 
angiogenesis; macrophage activation; proliferation and 
chemotaxis of fibroblasts; collagen synthesis and enhanced 
proliferation of bone cells by Transforming growth 
factor-β (TGF-β),fibroblasts proliferation; synthesis 

of type I  collagen and fibronectin; deposition of bone 
matrix; inhibition of bone resorption by Platelet-derived 
epidermal growth factor (PDGF); Vascular endothelial 
growth factor (VEGF) lead to vascularisation; stimulation 
of vascular endothelial cells by Insulin-like growth 
factor 1 (IGF-I), fibroblasts chemotaxis; protein synthesis 
stimulation; enhanced bone formation by Platelet factor 4 
(PF4), Enhanced influx of neutrophils; chemoattractant 
for fibroblasts by epidermal growth factor (EGF), cellular 
proliferation and differentiation by hepatocyte growth 
factor (HGF), Inhibition of NF-κB transactivation 
activity; anti-inflammatory action through inhibition of 
monocyte-like chemotaxis by Stromal-cell-derived growth 
factor-1α (SDF-1α) Supports primary adhesion and 
migration of progenitor cell.[4,5] Plasma PRP is obtained by 
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centrifuging the autologous venous blood, causing a high 
concentration of platelets in a small volume of plasma. 
There is no standardization regarding the speed, duration 
and number of centrifugations needed, neither which 
layer exactly is removed from the precipitate after this 
process.[6] Single vs double centrifugation technique. PPP 
vs PRP. With or without WBC. Activated vs non activated 
platelets.[6] Recently some authors developed a classification 
of the different types of PRP, according to the platelet 
count, the activator used, and the presence of white blood 
cells. This system was called PAW (Platelets, Activation and 
White Blood Cells).The classification, however, is complex 
and its practical significance has not been established 
yet.[7,8] Local symptoms are the most common adverse 
events, ranging from pain at the injection site to signs of 
arthritis. The way of obtainment of PRP influences the 
degree of intra-articular inflammatory response, with 
this effect being attributed to the number of leukocytes 
present in the infiltrate. Allergic reactions are possible but 
rare effects since it is an autologous product. The most 
feared complication is the intra-articular infection that 
can be prevented by performing the aseptic procedure. The 
most frequently reported adverse events were arthralgia 
in the injected joint, whose intensity varied from mild to 
moderate, and its resolution occurred in days, extending to 
weeks in the most severe cases. Case of hypertrophy of the 
regenerated cartilage tissue diagnosed by an arthroscopy 
performed because of the patient’s symptoms, and was 
resolved by local debridement. Case of rash after the 
injection, the resolution of which was spontaneous, with 
no need for specific treatment. Higher post-injection pain 
was noted in those patients injected with PRP compared to 
HA. Systemic symptoms and infections were not reported 
in the analyzed studies.[9,10] The aim of this prospective 
study is to demonstrate the effectiveness of prp injection in 
patients with mild to moderate OA of the knee.

Materials and Methods

60 patients with 74 knees affected by variable grades of OA 
were enrolled in a prospective study in Al-wasity teaching 
hospital from January 2018 to December 2019 with follow 
up till December 2021 .49 patients with 62 knees were 
females and 11 patients with 12 knees were males. ages 
ranging from 35 to 70,only patients with primary OA with 
no history of previous trauma, inflammatory arthritis or 
intraarticular injections were included in this study.

We used three criteria in assessment of patients:

1.	 the severity of pain assessed by VAS grading (visual 
analogue scale)

2.	 the severity of OA of the knee assessed by Kellgren 
Lawrence grading

3.	 Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC)

15 knees were KL grade I with VAS grading ranging from 
2 to 5 with WOMAC index from 10 to 24

27 knees were KL grade II with VAS grading ranging from 
3 to 6 with WOMAC index from 26 to 50

25 knees were KL grade III with VAS grading ranging 
from 5 to 8 with WOMAC index from 53 to 72

7 knees were KL grade IV with VAS grading ranging from 
6 to 9 with WOMAC index from 75 to 90 as illustrated in 
Table 1.

We collected 40 cc of blood from the patient in vacuum 
citrated tubes

We used double centrifugation method at 2000 rpm, 10 
minutes each

After the second centrifugation we collected the platelet 
precipitate of each tube under conventional sterile 
environment (using benzene light) finally getting about 4 
cc of PRP.

We didn’t activate the platelet

The PRP was injected under sterile technique in the 
affected knee using the retro-patellar injection method.

Each patient received three injections at weekly intervals

We scored the VAS score, the Kellgren Lawrence grading 
and the WOMAC index for each patient at presentation 
and every three months for 2 years.

Our radiographic standardization for the knees was 75 cm 
of the tube from the patient with x-ray beam directed at 
the lower pole of the patella for the weight bearing x-ray.

All patients received NSAID and other types of analgesia 
for one week only after starting treatment to minimize 
interference with the response to injections.

We didn’t encounter any major complications after 
injection of PRP other than mild irritation at the site of 
injection which was controlled by NSAID.

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with patients verbal and 
analytical approval before sample was taken. The study 
protocol and the subject information and consent form 

Table 1: Illustration of number of patients and their sccores

Kellegren lawrance 
grading

Number of 
knees

Vas score WOMAC 
index

I 15 2–5 10–24

II 27 3–6 26–50

III 25 5–8 53–72

IV 7 6–9 75–90
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were reviewed and approved by a local ethics committee 
according to the document number 78 (including the 
number and the date in 4/11/2017) to get this approval.

Results

After one year of follow up 11 knees with KL-G I had 
decrease in VAS score to 0–2 and WOMAC index 5 to 9 
(73.3%) [Table 2].

19 knees with KL-G II had decrease of VAS score to 1–3 
and WOMAC index 11 to 15 (70.3%) [Table 3].

10 knees with KL-G III had decrease of VAS score to 4–5 
and WOMAC index 16 to 19 (40%) [Table 4].

All 7 knees with KL-G IV didn’t have any response during 
treatment or at the end of 1st year.

All KL-G I-III had gradual deterioration of response 
during the 2nd year, all of them had VAS scores and 
WOMAC index similar to that before the onset of 
treatment at the end of the 2nd year.

There was no improvement in radiographic grading during 
or after the end of treatment in all patients.

We noticed mild improvement in the range of motion of 
the knee specially in KL-G I and II.

Discussion

All patients completed the intervention and all outcome 
measures. There were no losses to follow-up, most of 
patients with KL-G I-III had significant improvement in 
their pain scores and functional performance as guided by 
WOMAC index, the only functional modality that didn’t 

have significant improvement with treatment is stiffness. 
This therapy appears to be associated with significant 
improvements in pain, patient satisfaction and goal-
orientated outcomes.[11,12] Pilot and prospective studies 
investigating the clinical efficacy of intra-articular injections 
of PRP in patients with knee OA have demonstrated 
clinical improvement in self-reported pain and functional 
capacity with no major adverse effects.[13,14] In a recent 
related systematic review, conducted by Pilot et.al. team 
included six randomised controlled trials comparing the 
effectiveness of PRP to other intra-articular injections, 
exercise or analgesia for a minimum of 6  months. PRP 
injections were found to produce statistically significant 
improvements in overall WOMAC scores for patients with 
knee osteoarthritis up to 12 months after intervention.[15,16] 
The risk of adverse events in PRP-treated participants 
was not significantly increased in comparison with other 
knee osteoarthritis treatment options[17] These findings are 
consistent with much recently published research involving 
PRP as an intervention in knee OA.[11,12]

Conclusion
This study has demonstrated that it is feasible and safe to 
deliver PRP therapy in primary care for knee osteoarthritis. 
The present state of knowledge holds promise for PRP of 
certain specifications for pain management in early OA 
knee. PRP has consistently been shown by various clinical 
studies to be useful in OA of the knee. Nevertheless, a lot 
of grey areas remain in our understanding of PRP and 
OA, and many more focused clinical and in vitro studies 
are required. PRP seems to be an evolving future trend. 
Researchers are also focused on developing a better PRP 
product by combining it with various molecules such as 

Table 2: Response of patients with KL-G-I

Response Number of knees VAS sore  
before PRP

VAS score after 
1 year of PRP

WOMAC index 
before PRP

WOMAC index 
after 1 year of PRP

Knees with response 11 2–5 0–2 10–24 5–9

Knees with no response 4 2–5 2–5 10–24 10–24

Table 3: Response of patients with KL-G-II

Response Number of knees VAS sore  
before PRP

VAS score after 
1 year of PRP

WOMAC index 
before PRP

WOMAC index 
after 1 year of PRP

knees with response 19 3–6 1–3 26–50 11–15

knees with no response 8 3–6 3–6 26–50 26–50

Table 4: Response of patients with KL-G-III

Response Number of knees VAS sore  
before PRP

VAS score after 
1 year of PRP

WOMAC index 
before PRP

WOMAC index 
after 1 year of PRP

knees with response 10 5–8 4–5 53–72 16–19

knees with no response 15 5–8 5–8 53–72 53–72
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gelatin, chitosan and others. PRP is definitely there to stay 
for OA therapy use in future.
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