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Abstract 
Materials and Methods: A total of 263 knees, (150 patients), males 65, females 85 with early OA were divided randomly into 

two groups. Group A 75 patients (134 knees) received a single injection of PRP, group B 75 patients (129 knees) received 2 
injections of PRP 3 weeks apart. PRP with a platelet count 5 times that of baseline was administered in all. Clinical outcome was 

evaluated using the Western Ontario and McMaster Universities Arthritis Index (WOMAC) questionnaire before treatment and at 

1 month, 3 month, and 6 months post injection. A reduction in WOMAC score is suggestive of improvement in patient condition. 

Results: significant improvement in all WOMAC parameters was noted in groups A and B within 3 to 4 weeks and lasting until 

the final follow-up at 6 months. The mean WOMAC scores (pain, stiffness, physical function, and total score) for group A at 
baseline were 15.8, 6.22, 43.09, and 65.11, respectively, and at final follow-up were 4.83, 1.00, 14.12, and 19.95, respectively, 

showing significant improvement. Similar improvement was noted in group B (mean WOMAC scores at baseline: 16.51, 6.91, 

41.98, and 65.38, respectively; mean WOMAC scores at final follow up: 5.50, 1.12, 13.69, and 20.37, respectively . The 2 groups 

were compared with each other, and no improvement was noted in group B as compared with groups A (P, value 0.77).  

Conclusion: Autologous PRP infiltration in early Osteoarthritis of Ahlback’s radiological grading does give relief from pain, 
stiffness and improves functionality without any major side effects. Double dose doesn’t offer any additional advantage. 
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Introduction 
Osteoarthritis of knee is the major cause of 

disability. Osteoarthritis is a chronic disorder of 

synovial joints in which there is progressive softening 

and disintegration of articular cartilage. Osteoarthritis is 

a dynamic phenomenon, it shows features of both 

destruction and repair. Osteoarthritis is the fourth 

leading cause of 'years lived with disability' (YLD), 

accounting for 3.0% of total global YLD's. As per 

WHO by 2030, the demand for total knee arthroplasties 

will increase up 67%. 

Osteoarthritis is clinically heterogeneous, and the 

processes that cause deterioration are still poorly 

understood.
1
 Current opinion is that the disease 

progression results from an imbalance between 

proinflammatory cytokines (including interleukin [IL]-

1a, IL-1, and tumor necrosis factor-1 and anti-

inflammatory cytokines (including IL-4, IL-10, and IL-

1ra).This cytokine imbalance is thought to activate 

proteolytic enzymes, leading to the destruction of 

cartilage. Autologous platelet rich plasma contains a 

bunch of growth factors, it act as a medium providing 

multiple growth factors needed for management of 

Osteoarthritis. PRP has increased concentrations of 

PDGF, VEGF, TGF-beta1, and EGF compared with 

their concentrations in whole blood. PRP in OA knee 

joints delivers natural growth factors and their 

cytokines containing anabolic and catabolic factors in 

supraphysiologic concentrations directly into the site of 

injury to potentially optimize the healing environment. 

Maintaining a natural ratio of growth factors may 

provide a homeostatic environment and theoretically 

provide an abundance of healing factors without 

disrupting their in vivo relationships.
43

 

 

Materials and Methods 
It is a prospective randomized study conducted on 

263 primary osteoarthritic knee joints  diagnosed and 

staged as per Ahlback radiological grading, selected 

from the Outpatient Department of Orthopaedics , Balaji 

Institute of Surgery, Research and Rehabilitation for the 

Disabled (BIRRD). Clinical examination and x rays of 

the knee joints were done and blood sample of the 

patients were collected and PRP prepared in the 

Department of Transfusion Medicine of the same 

institute. By computer based randomization, patients 

are divided into two groups group A and group B. 

Group B received two doses of PRP 3 weeks apart, 

group A received single dose of prp. Infiltration was 

done in Operation Theatre under strict aseptic 

conditions. Patients were assessed with WOMAC 

(Western Ontario McMaster Universities Arthritis 

Index) scoring pre injection of PRP and post injection 

period of 1 month, 3 month and 6 months. A reduction 

in WOMAC score is suggestive of improvement in the 

patient’s condition. 

PRP Preparation and Interventional Procedure: In 

the Department of Transfusion Medicine, from each 

patient 50 ml of venous blood was collected from the 

antecubital vein atraumatically in an effort to avoid 

irritation and trauma to the platelets with a syringe, 

blood was transferred to the vacutainers of 4.5 ml 
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containing CPD-A1 (citrate phosphate dextrose and 

adenine) as an anticoagulant. The tubes were then 

centrifuged for 15 minutes at 1500 rpm on a table-top 

centrifuge, and the blood was separated into PRP and 

residual red blood cells. The PRP was then extracted 

through a pipette and transferred to a test tube. The 

final PRP was assessed for platelet count and was 

supplied for injection in a 10-mL syringe 

(approximately 5 mL per knee). Total leucocyte count 

and platelet count were measured from the patient’s 

peripheral blood as well as in the final PRP. Total 

leucocyte count was zero in our PRP, The mean platelet 

count achieved by our method was more than five times 

the platelet count of blood of that patient. 

In the operation theatre, with the patient in supine 

position, knee was scrubbed, painted and draped with 

sterile towels. With the patients knee in 45-90 degrees 

of flexion so that joint is opened for injection through 

lateral parapatellar (anterolateral portal) approach. 

Under aseptic conditions, 5 mL platelet concentrate was 

injected into the knee joint with an 18- gauge needle 

without local anesthetic. After the procedure, Jone’s 

compression bandage was applied and the knees were 

immobilized for 10 minutes. Patients were observed for 

30 minutes for any possible side effects like dizziness, 

sweating. During the follow-up period, nonsteroidal 

anti-inflammatory drugs were not allowed, and 

tramadol (dosage, 50 mg bds) was prescribed in case of 

discomfort; all patients were asked to stop medications 

48 hours before follow-up assessment. 

 

 
Fig. 1: 5ml of PRP in syringe 

 

 
Fig. 2: Infiltartion of PRP into Rt knee 

 

Statistical Analysis: The collected data been computed 

in excel and analysed through SPSS version 2.0, EPI. 

INFO, T test been used and p value and mean values 

been obtained. The descriptive statistics (eg, mean, 

standard deviation) for normally distributed parameters 

were calculated for two groups. The normally 

distributed parameters were compared for their means. 

A P value of <.05 was considered to be significant in all 

tests. 

 

Results 
Pain Parameter: In groups A and B, the mean pain score 

decreased from baseline at 4-week and 3-month follow-up, 

which was significant followed by a slight increase in pain 

at the 6-month follow-up, which was not significant. 

However, the mean pain at 6 months was still less than 

that at baseline. The improvement was maintained from 

the end of the therapy to 6 months’ follow-up, with only 

slight worsening at 6 months. As there is no difference in 

P value of group A and group B there is no difference 

between group A and group B. 

Similar pattern of results were found in secondary 

parameters of WOMAC (stiffness, physical function, total 

WOMAC score) that of pain.  

 

Table 1: 

WOMAC Parameter Group A 

0 1mnth 3mnth 6mnth 

Group B 

0 1mth 3mth 6mth 

Mean 

Pain 

P value 

14.8 11.71 8.3 4.8 

 

0.013 0.001 0.003 0.632 

15.89 12.95 9.6 5 

 

0.012 0.00 0.003 0.632 

Mean 

Stiffness  

p value 

6.22 4.18 2.4 1.00 

 

0.003 0.007 0.03 0.444 

6.91 4.88 2.86 1.12 

 

0.003 0.007 0.03 0.444 

Mean 

Functionality 

p value 

43.09 29.54 21.69 14.12 

 

0.421 0.240 0.281 0.758 

41.98 31.20 23.15 13.69 

 

0.421 0.240 0.281 0.758 

Mean 

Total WOMAC 

p value 

65.11 45.31 32.74 19.95 

 

0.857 0.027 0.071 0.821 

65.38 49.27 35.83 20.37 

 

0.085 0.027 0.071 0.821 

 

Discussion 
Articular cartilage lesions and degeneration are 

difficult to treat and present a challenge for orthopaedic 

surgeons because of the distinctive structure and  

 

function of hyaline cartilage and its inherent low 

healing potential. For therapeutic intervention, 

laboratory investigations are focusing on the possibility 

of preserving normal homeostasis or blocking or at least 
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delay the need for more invasive surgical procedures. 

Current pharmacologic interventions may only 

temporarily reduce chronic pain, but for the time being, 

no proven disease modifying therapy is available.
22

 

In this prospective randomised study, patients were 

randomized into two groups, one for single dose regimen, 

other for double dose regimen WOMAC scores were 

evaluated pre-injection and post-injection period on first 

month, three months and sixth months. There is a 

correlation in Grade I and Grade II mean WOMAC scores. 

In Grade I, the mean WOMAC score of pain, stiffness and 

functionality is lower than the Grade II osteoarthritis knee 

joints. There was no control group in this study. The 

number of platelets used are more than 5 times the base 

line, as all the patients selected were having more than one 

lakh platelets, so every patient got more than 5 lakh 

platelets per ml, which is prepared by single spinning of 

the sample for 15 minutes with 1500 RPM (Rotations per 

minute) and leucofilters were not used. Patel et al in 2013, 

used single spinning technique with leuco-filters. They 

have given two injections of PRP activated with CaCl2, 

each 8 ml, with 3 weeks gap. Their platelet count is less 

than 5 times the base line.
1, 22 

In 2011, Filardo et al, used 5 

ml PRP with 5 times the platelet count prepared from 

double spinning technique and activated with CaCl2. They 

have infiltrated three injections of PRP with one week 

gap.
11

 The preparation of PRP, number of platelets, 

amount of PRP infiltrated, and frequency of injections 

were not uniform. 

In this study, all the patients have shown decrease 

in the WOMAC score. Their mean pain, stiffness and 

functionality scores have decreased. The decrease in 

WOMAC score continued upto six months. The 

improvement in our patients could be explained by the 

fact that injected platelets might have acted at different 

levels and were stimulating the chondral anabolism or 

slowing the catabolic process.  

As we have given a working classification to assess 

the results, in group A, 15 joints have shown excellent 

results, 76 joints have shown good results, 27 joints 

have shown fair results and 16 joints have shown poor 

results. In group B, 13 joints have shown excellent 

results, 69 joints have shown good results, 31 joints 

have shown fair results and 16 joints have shown poor 

results though the mean pain scores have decreased in 

all the patients, the efficacy has been varied from 

patient to patient. Results were poor in obese, patients 

with active manual labour. The results have shown 

better improvement in grade I osteoarthritis knee joints 

than grade II knee joints. Grade I patients shown 57.5 

percentage of improvement, whereas grade II patients 

shown 52.9 percentage when evaluated with WOMAC 

score. But the difference is not statistically significant. 

In every patient, there is decrease in WOMAC score, 

but in no one it has reached ‘0’. It means that PRP 

delays the osteoarthritic progression in the joints, but it 

has not cured osteoarthritis. To evaluate its duration of 

action long term follow up studies are required. In this 

study the results have shown that the effect of PRP 

sustained for 6 months with continuous decrease in all 

parameters, i.e. pain, stiffness and functionality of the 

WOMAC score. Filardo et al. in 2012 found that there 

was worsening of the condition of the patients from the 

end of 9 months, implying that the duration of action of 

PRP was 9 months. But, the longevity of the benefits of 

PRP cannot be emphatically established by our study as 

the follow up is only short term, long term studies are 

necessary to study this aspect. 
 

Immediate post infiltration, all patients have 

complained of severe pain but no systemic and long 

term complications noted during the course of our 

study. Sandeep Patel et al, n 2013, in their study have 

documented some systemic adverse effects. Which 

were immediate and systemic rather than local and were 

of short duration not lasting more than 30 minutes. But 

they have not explained the characteristics of the 

adverse effects. They have attributed these adverse 

effects to the higher number of platelets in the 

infiltrating PRP sample and the possibility of CaCl2, 

which was used as an activating agent.
1
 Kon et al. in 

2010 and Sanchez et al. in 2007 have reported some 

injection pain, local inflammation of short duration and 

reaccumulation of effusion, but the exact numbers were 

not mentioned.
25,48 

Study Limitations: The age, Body Mass Index (BMI), 

were not considered in selecting the patients. Cartilage 

mapping was not done because of its cost. No 

predefined classification system was there, though we 

have given a working classification to assess the results. 

Study follow up period was maximum for six months, 

few were followed further up, it would have given more 

understanding on longevity if it was followed for longer 

periods. Further studies are required to better 

understand the mechanism of action of PRP, the dosage 

of PRP, duration of action, frequency of injections, its 

composition and role of CaCl2 in its activation. It is 

necessary to understand the results of PRP, whether 

they are temporary or permanent. Different platelet 

concentrations and application modalities have to be 

studied further.  

 

Conclusion 
We can safely conclude that Autologous PRP 

infiltration in early Osteoarthritis (Grade I and Grade II) 

of Ahlback’s radiological grading does give relief from 

pain, stiffness and improves functionality without any 

major side effects and can be recommended as a viable 

modality of treatment. The efficacy wears off early in 

those who continue to pursue heavy manual labour on 

comparision to those with sedentary lifestyle. But there 

is no significant difference between single dose and 

double dose regimen, we conclude that double dose 

doesn’t offer any additional advantage. 
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