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ABSTRACT 

Objective: Intra-articular platelet-rich plasma PRP (platelet-rich plasma) treatment can 

be applied at an early stage of Gonarthrosis in addition to medical treatment. There is no 

consensus in the literature regarding the dose interval of PRP. Our aim in this study is to 

compare the short-term clinical results of three doses of PRP administered at one and 

two-week intervals in the treatment of early-stage Gonarthrosis. 

Material and Methods: Three doses of PRP were applied to one knee of the patients at 

intervals of one week and to the other knee at intervals of two weeks. All patients were 

clinically evaluated with McMaster Universities Arthritis Index (WOMAC) and Visual 

Analogue Scale (VAS) before the PRP application and at the 1st, 3rd and 6th months 

after the application. 

Results: The mean age of 61 (40 female, 21 male) patients included in this study was 

56.75 years and the mean BMI (Body Mass Index) was determined as 25.45±3.15 kg/m2. 

In the clinical evaluation at the end of the 1st, 3rd, and 6th months after PRP, there was 

no significant difference between the one-week interval and two-week application. 

However, it was observed that PRP application provided statistically significant 

improvement in WOMAC and VAS scores in both applications (p<0.05). 

Conclusion: According to the findings we obtained in our study, it has been determined 

that there was no difference between applying three doses of PRP at one- or two-weeks 

intervals. 
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INTRODUCTION 

Knee osteoarthritis (Gonarthrosis) is a common due to the increased elderly population 

and prevalence of obesity. In various epidemiological studies that were conducted all 

around the world, it was determined that the symptomatic Gonarthrosis was present in 10-

30% of individuals over the age of 65 years (1,2). Gonarthrosis is generally evaluated 

with Kellgren Lawrence (K-L) radiographic grading scale (3). 

Although there are many current treatment methods for Gonarthrosis, the majority of 

treatments other than surgical treatment are palliative and the aim is to reduce pain and 

improve the quality of life (3,4). Palliative treatment includes lifestyle modifications such 

as losing weight and exercise. On the other hand, analgesics, nonsteroidal anti-

inflammatory drugs (NSAIDs) and intra-articular injections are used as medical treatment. 

Hyaluronic acid (HA), corticosteroid, PRP and autologous mesenchymal stem cells are 

the most applied treatment modalities as intra-articular injections (5,6).  

The use of PRP, which is obtained by centrifugation of whole blood and contains a higher 

concentration of platelets and growth factors than whole blood, has recently become 

widespread(1,7). Indications of PRP, ideal PRP preparation, dosage, number of doses and 

dose intervals are frequently discussed in the literature in order to obtain safe and 

effective applications of PRP in the treatment of early-stage Gonarthrosis (8,9). Although 

there is not a complete consensus in the literature about application intervals; several 

studies are present the literature reporting a dose interval of one- to four- weeks (10,11).  
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Our aim in this study is to evaluate the clinical results of 

3 doses of PRP, which we applied as a medical 

treatment option in our clinic in the treatment of early 

stage Gonarthrosis, at intervals of one and two weeks, 

according to WOMAC and VAS indexes, and to 

compare the short-term results of both applications.   

MATERIAL and METHODS 

Patients who applied to our clinic between 01.04.2021 

and 15.06.2021 due to knee pain were evaluated. 

Patients with a BMI of 20-32kg/m2 and between the 

ages of 45-75 with bilateral knee stage 2-3 Gonarthrosis 

according to the American College of Rheumatology 

(12) clinically and the Kellgreen Lawrence 

classification(13) radiologically, were included in the 

study. A total number of 70 patients, who met the 

inclusion criteria, were included in this prospective 

randomized study. Nine patients, who did not attend 

their regular follow-ups and whose treatment was not 

completed were excluded from the study. The 

evaluation was performed on the remaining 61 patients 

and 122 knees. The study was started after the approval 

of the local ethics committee of our hospital. Three 

doses of PRP were applied to one knee at one-week 

intervals and to the other knee at two-week intervals of 

the patients who were included in this study with 

bilateral Gonarthrosis. In order to standardize the PRP 

application, three doses of PRP were applied to the right 

knee with one-week interval in the first 35 patients, and 

three doses of PRP were applied to the left knee with 

two-week intervals for the remaining 35 patients 

according to their order of admission to the hospital. All 

patients were clinically evaluated according to VOMAX 

and VAS scales before the PRP application and at the 

1st, 3rd, and 6th months after the PRP application. 

Patients who had undergone knee surgery due to a 

history of Gonarthrosis or previous trauma, patients who 

had undergone intra-knee injection or arthroscopy in the 

last 6 months, those with immunosuppression and a 

history of malignancy, and those with arthrosis in one 

knee were excluded from the study. 

Preparation of PRP 

For the preparation of PRP, 10 ml of blood was 

collected using a vacuum system from the antecubital 

vein in a sterile way into the tubes, including sodium 

citrate. The blood sample was centrifuged at room 

temperature for 5 minutes at 3000 rpm and two layers 

were formed. The plasma in the upper layer was 

separated by pipetting method and then it was re-

centrifuged at 3000 rpm for 10 minutes. The upper layer 

was discarded from the reconstituted two layers, and 4-6 

ml of platelet-rich PRP was obtained from the lower 

layer. 

 

Route of administration 

PRP, prepared in the same way, was used in all patients 

to achieve standardization. Administration was 

performed by the same orthopedist from the same 

localization with the standard injection tip (21-gauge 

needle). After the patient is seated on the stretcher, the 

feet were hung down and the knee joint was flexed to 

approximately 90 degrees. Under sterile conditions, an 

appropriate dose of PRP was administered into the knee 

by entering the upper part of the tibial plateau (from the 

lateral portal) from the lateral side of the patella and 

patellar tendon junction. After covering the injection 

site with a sterile sponge, the knee was flexed and 

extended two or three times to distribute the PRP in the 

knee. No local anesthetic drug was used before PRP 

application. It was recommended not to use NSAIDs, 

not to exercise and long walk outside of daily routine 

activities, and not to use stairs if possible before the 

administration of the second dose.  

Results of the measurement 

All patients were interviewed by an experienced 

orthopedist using the Turkish version of the WOMAC 

and VAS questionnaires (21). VOMAC index consists 

of 24 questions, including five questions for pain, two 

questions for stiffness, and 17 questions for physical 

function. Each question was scored from zero (not at 

all) to four (extreme). The overall WOMAC score 

ranges from 0 to 96, with higher scores indicating worse 

results. For VAS index, using a ruler, the patient was 

asked to mark the place of pain on the ruler as zero (no 

pain) and ten (worst possible pain).Six months later, the 

VAS and VOMAC scores of both knees were 

compared. 

Statistical Analysis 

Statistical package program SPSS 23.0 was used for the 

analysis of data. The normal distribution of the data was 

determined by the Kolmogorov-Smirnov test. Paired 

sample t-test was used to evaluate the difference 

between repeated measurements of numerical data. Data 

were given as Mean±Standard deviation. p<0.05 was 

considered as a statistically significant difference. 

 

RESULTS 

The mean age of 61 (40 female, 21 male) patients 

included in the study was 56.75±7.58 and the mean 

BMI was 25.45±3.15 kg/m2. The VOMAC and VAS 

indices of all patients before PRP application and at the 

1st, 3rd, and 6th months after PRP application are 

shown in Table-1 and Table-2.The VOMAC scale of 

patients to whom PRP was applied at one-week and 

two-week intervals before and after the application is 

shown in Figure-1 and Figure-2. 
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There was no significant difference in terms of 

VOMAC and VAS indices between applications 

performed at one-week intervals and two-week 

intervals. In the clinical evaluation, it was observed that 

the total VOMAC and VAS scores of PRP applied at 

intervals of one and two weeks decreased from the first 

month, and this decrease was statistically 

significant(p<0.05).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A statistically significant decrease in total VOMAC and 

VAS indices was detected at the end of six months in 

both application groups after treatment (p<0.05). This 

results show that PRP is effective on the clinical 

improvement. Superficial skin rash was developed in 

three of our patients, but it was not interpreted as an 

infection and completely healed within 2-3 days. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. PRP, which was applied with one-week intervals 

VOMAC Before PRP 1st month 3rd month  6th month 

Pain (0-20) 10.3±1.52a 9.7±1.08b 5.45±1.19c 4.55±0.82d 

     Stiffness(0-8) 3,35±1.18a 3.0±1.07b 2.15±0.74c 2±0.72c 

     Function(0-68) 44.2±4.7a 43.1±4.29b 31.7±3.75c 29.1±3.75d 

     Total (0-96) 57.9±5.42a 55.8±5.06b 39.3±4.11c 35.6±3.36d 

VAS(0-10) 5.55±1.09a 4.85±0.87b 2.45±0.61c 1.91±0.64d 

Values with different letters in the same line are statistically significantly different p<0.05 

 

Table 2. PRP, which was applied with two-week intervals 

VOMAC Before PRP 1st month 3rd month  6th month 

Pain (0-20) 10.5±1.35a 9.5±0.88b 5.35±1.22c 4.7±0.81d 

     Stiffness (0-8) 3.4±1.18a 3.15±1.18a 2.0±0.85b 1.9±0.96b 

     Function (0-68) 44.0±4.42a 41.2±4.54b 31.5±3.95c 28.2±2.63d 

     Total (0-96) 57.8±4.91a 53.9±5.04b 38.9±4.14c 34.8±2.92d 

VAS(0-10) 5.25±1.01a 4.85±1.04b 2.8±0.83c 2.05±0.61d 

Values with different letters in the same line are statistically significantly different p<0.05 

 

 
Figure 1: After PRP applied at one-week intervals; pain, stiffness, function, and total VOMAC scale distribution are shown. 

Error bar shows the SD. (PRP 0; before PRP administration, PRP 1; 1st month after administration, PRP 2; 3rd month after 

administration, PRP 3; 6th month after administration) 
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DISCUSSION 

When the demographic characteristics of the patients 

were evaluated, a similarity was found in the literature 

in terms of age, gender, and BMI (9,14). Gonarthrosis is 

seen in women in old age and especially in those with 

high BMI. In our study, the number of women was 

found to be higher, and their BMI was high. 

Despite its common clinical applications, no consensus 

is present in the literature about the preparation, 

application method, number of doses and dose intervals 

of PRP. Nowadays, PRP is commonly applied in early 

stage Gonarthrosis that does not need surgery or in 

patients whose general condition is not suitable for 

surgical interventions. The results of these treatments 

are frequently discussed in the literature (15-19). When 

the dose intervals of PRP were compared in our study, 

there was no significant difference between the clinical 

results of three doses of PRP performed at one-week 

and two-week intervals. In both applications, clinically 

significant decreases were detected in VOMAC and 

VAS scores after six months of follow-up. As a result of 

our study, it was seen that PRP applied at intervals of 

one and two weeks as dose intervals were effective and 

successful in both applications. There are studies 

reporting that the ethnicity of the individual influences 

the platelet function during PRP administration (20). 

Considering this characteristic of PRP, this activity 

difference was tried to be eliminated by applying PRP 

to different knees of the same individual. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thus, specificity was achieved in our study with PRP 

applied in the same way on the same person. 

PRP can be prepared as a result of one or two times of 

centrifugation (21, 22). It is known that the patient's 

age, comorbid diseases, the amount of blood taken at 

the beginning and the preparation technique are 

effective on the platelet concentration in the PRP (22). 

The PRP used in our study was obtained in the same 

standards by centrifuging twice with the help of our 

technician using the device in our center. 

There are studies about the administration of a single 

dose or multiple doses of PRP in the literature (23-25). 

Clinical results were found to be more successful with 

multiple doses (21). In animal studies, the curative 

effect of PRP on synovial and cartilage tissue was found 

to be more effective with multiple doses (17). Based on 

such studies in literature and our clinical experiences, 

we applied three doses of PRP to all our patients. 

Different recommendations are present in literature 

about the method of administration and the position of 

patient. Method of administration includes injection 

directly into the joint and administration via collagen 

membrane (22, 26).  

Patient positions include administration to suprapatellar 

region at supine position of patient and full extension of 

knee or administration from the lateral portal of the 

knee in the sitting position with the knee flexed at 90 

degrees (9,14).  

 
Figure 2: After PRP is applied at two-week intervals; pain, stiffness, function, and total VOMAC scale distribution are 

shown. Error bar shows the SD. (PRP 0; before PRP administration, PRP 1; 1st month after administration, PRP 2; 3rd 

month after administration, PRP 3; 6th month after administration) 
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Our routine practice in our study was administration of 

PRP in sitting position with the knee flexed, from the 

lateral portal directly into the joint, and no membrane 

was used. 

Considering the mechanism of action of PRP, platelets, 

especially growth factors, cytokines and chemokines 

secreted from alpha granules, stimulate chondrocyte and 

chondrogenic structures and increase chondrocyte 

cartilaginous matrix secretion after intraarticular 

administration (27). Although this situation increases 

cartilage regeneration, the lack of vascular and nerve 

structure of the cartilage limits this regeneration (28). 

Although the duration of the PRP effect is not clear in 

literature, studies have shown that the duration of this 

effect may vary between 6 months and 2 years 

(21,26,29). In our study, the results of PRP in the first 

six months were evaluated based on the most effective 

time in the literature and various suggestions are present 

in the literature regarding the administration interval for 

PRP. However, there is still no consensus about this 

subject. Generally, this interval ranges from one week to 

four weeks (10,11). Some studies have reported that it is 

sufficient to repeat it once a year (21,30). We think that 

the evaluation of the clinical results of the same PRP at 

different time intervals with VOMAC and VAS scores 

for the same patient will provide more objective results. 

After this evaluation, no significant difference was 

found between clinical results in terms of dose intervals 

in our study. 

There are also some limitations of our study. These 

limitations include; the low number of our patients, 

relatively short patient follow-up times, and lack of 

radiological evaluation. 

CONCLUSION 

In our study, no clinically significant difference was 

found between three doses of PRP which was 

administered at one- or two-week intervals in early-

stage Gonarthrosis. However, it was determined that 

there was a significant clinical improvement in the 

knees for both administration intervals compared to pre-

PRP values. 

Author Contributions: AT, NG, SÖ, TT: Project design, 

Patient examinations, Data analyses AT: Manuscript 

preparation, revisions.  

Acknowledgments: This research did not receive any 

specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

Conflict of interest: The author declared no potential 

conflicts of interest with respect to the research, authorship, 

and/or publication of this article. This research did not receive 

and a specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

 

Ethical approval: The study was conducted according to the 

guidelines of the Declaration of Helsinki and approved by 

Local Ethical Committee.  

REFERENCES 

1. O'Neill TW, Felson DT. Mechanisms of Osteoarthritis (OA) Pain. Curr 

Osteoporos Rep. 2018;16:611-16. 
 

2. Wang-Saegusa A, Cugat R, Ares O, Seijas R, Cuscó X, Garcia-Balletbó 

M. Infiltration of plasma rich in growth factors for osteoarthritis of the 
knee short-term effects on function and quality of life. Arch Orthop 

Trauma Surg. 2011;131:311-17.  

 
3. Murray I, Benke M, Mandelbaum B. Management of knee articular 

cartilage injuries in athletes: chondro protection, chondro facilitation, 

and resurfacing. Knee Surg Sports Traumatol Arthrosc. 2015;24:1617–
26. 

 

4. Kellgren JH, Lawrence J. The epidemiology of chronic rheumatism. In: 
Atlas of Standard Radiographs of Arthritis, Volume II. Oxford, UK: 

Black wellScientific; 1963. 

 
5. Cole BJ, Karas V, Hussey K, Pilz K, Fortier LA. Hyaluronic Acid 

Versus Platelet-Rich Plasma: A Prospective, Double-Blind Randomized 

Controlled Trial Comparing Clinical Outcomes and Effects on Intra-
articular Biology for the Treatment of Knee Osteoarthritis. Am J Sports 

Med. 2017;45:339-46.  
 

6. Wang P, Yang L, Li H, et al. Effects of whole-body vibration training 

with quadriceps strengthening exercise on function in gand gait 
parameters in patients with medial compartment knee osteoarthritis: a 

randomised controlled preliminary study. Physiotherapy. 2016;102:86–

92.  
 

7. Paoloni J, De Vos RJ, Hamilton B, Murrell GA, Orchard J. Platelet-rich 

plasma treatment for ligament and tendon injuries. Clin J Sport Med 
2011;21:37-45.  

 

8. Dório M, Pereira RMR, Luz AGB, Deveza LA, de Oliveira RM, Fuller 
R. Efficacy of platelet-rich plasma and plasma for symptomatic 

treatment of knee osteoarthritis: a double-blinded placebo-controlled 

randomized clinical trial. BMC Musculoskelet Disord. 2021 24;22:822. 
 

9. Patel S, Dhillon MS, Aggarwal S, Marwaha N, Jain A. Treatment with 

platelet-rich plasma is more effective than placebo for knee 
osteoarthritis: a prospective, double-blind, randomized trial. Am J 

Sports Med. 2030;41:356-64.  

 
10. Zhang W, Robertson J, Jones A, Dieppe P, Doherty M. The placebo 

effect and its determinants in osteoarthritis: meta-analysis of 

randomised controlled trials. Ann Rheum Dis. 2008;67:1716–23.  
 

11. Huang PH, Wang CJ, Chou WY, Wang JW, Ko JY. Short-term clinical 

results of intra-articular PRP injections for early osteoarthritis of the 
knee. Int J Surg. 2017;42:117-22.  

 

12. Recommendations for the medical management of osteoarthritis of the 
hip and knee: 2000 update. American College of Rheumatology 

Subcommittee on Osteoarthritis Guidelines. Arthritis Rheum. 

2000;43:1905-15. 

 

13. Petersson IF, Boegård T, Saxne T, Silman AJ, Svensson B. 

Radiographic osteoarthritis of the knee classified by the Ahlbäck and 
Kellgren& Lawrence systems for the tibio femoral joint in people aged 

35-54 years with chronic knee pain. Ann Rheum Dis. 1997;56:493-96. 

 
14. Tavassoli M, Janmohammadi N, Hosseini A, Khafri S, Esmaeilnejad-

Ganji SM. Single- and double-dose of platelet-rich plasma  versus  

hyaluronic acid for treatment of knee osteoarthritis: A randomized 
controlled trial. World J Orthop. 2019;10:310-26.  

 

 
 

 

 
 



 

Tokyay et al.                                                                                         http://dx.doi.org/10.36472/msd.v9i2.681 

106 
Medical Science and Discovery, 2022; 9(2):101-106 

15. Smith PA. Intra-articular Autologous Conditioned Plasma Injections 

Provide Safe and Efficacious Treatment for Knee Osteoarthritis: An 

FDA-Sanctioned, Randomized, Double-blind, Placebo-controlled 
Clinical Trial. Am J Sports Med. 2016;44:884-91.  

 

16. Cole BJ, Karas V, Hussey K, Merkow DB, Pilz K, Fortier LA. 
Hyaluronic acid versus platelet-rich plasma: a prospective, double-blind 

randomized controlled trial comparing clinical out comes and effects on 

intra-articular biology for the treatment of knee osteoarthritis. Am J 
Sports Med. 2017;45:339-46. 

 

17. Chouhan DK, Dhillon MS, Patel S, Bansal T, Bhatia A, Kanwat H. 
Multiple Platelet-Rich Plasma Injections Versus Single Platelet-Rich 

Plasma Injection in Early Osteoarthritis of the Knee: An Experimental 

Study in a Guinea Pig Model of Early Knee Osteoarthritis. Am J Sports 
Med. 2019;47:2300-2307. 

 

18. Cole BJ, Karas V, Fortier LA. Hyaluronic Acid Versus Platelet-rich 
Plasma: Response. Am J Sports Med. 2017;45:NP21-NP22.  

 

19. Campbell KA, Saltzman BM, Mascarenhas R, et al. Does Intra-articular 
Platelet-Rich Plasma Injection Provide Clinically Superior Outcomes 

Compared With Other Therapies in the Treatment of Knee 

Osteoarthritis? A Systematic Review of Overlapping Meta-analyses. 
Arthroscopy. 2015;31:2213-21.  

 
20. Taniguchi Y, Yoshioka T, Kanamori A, Aoto K, Sugaya H, Yamazaki 

M. Intra-articular platelet-rich plasma (PRP) injections for treating knee 

pain associated with osteoarthritis of the knee in the Japanese 
population: a phase I and II a clinical trial. Nagoya J MedSci. 2018 

;80:39-51. 

 
21. Gobbi A, Lad D, Karnatzikos G. Theeffects of repeated intra-articular 

PRP injections on clinical outcomes of early osteoarthritis of the knee. 

Knee Surg Sports Traumatol Arthrosc. 2015;23:2170-77.  
 

22. Shahid M, Kundra R. Platelet-rich plasma (PRP) for knee disorders. 

EFORT Open Rev. 2017;2:28-34.  
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

23. Almasry SM, Soliman HM, El-Tarhouny SA, Algaidi SA, Ragab EM. 

Platelet rich plasma enhances the immunohistochemical expression of 

platelet derived growth factor and vascular endothelial growth factor in 
the synovium of the meniscectomized rat models of osteoarthritis. Ann 

Anat. 2015;197:38-49 

 
24. Kazemi D, Fakhrjou A. Leukocyte and Platelet Rich Plasma (L-PRP) 

Versus Leukocyte and Platelet Rich Fibrin (L-PRF) For Articular 

Cartilage Repair of the Knee: A Comparative Evaluation in an Animal 
Model. Iran Red Crescent Med J. 2015;17:e19594.  

 

25. Liu J, Song W, Yuan T, Xu Z, Jia W, Zhang C. A comparison between 
platelet-rich plasma (PRP) and hyaluronate acid on the healing of 

cartilage defects. PLoS One. 2014;9:e97293.  

 
26. Dhillon MS, Patel S, Bansal T. Improvising PRP for use in 

osteoarthritis knee- upcoming trends and futuristic view. J Clin Orthop 

Trauma. 2019;10:32-35.  
 

27. Cook CS, Smith PA. Clinical Update: Why PRP Should Be Your First 

Choice for Injection Therapy in Treating Osteoarthritis of the Knee. 
Curr Rev Musculoskelet Med. 2018;11:583-92.  

 

28. Filardo G, Kon E, Buda R, et al. Platelet-rich plasma intra-articular 
knee injections for the treatment of degenerative cartilage lesions and 

osteoarthritis. Knee Surg Sports Traumatol Arthrosc. 2011;19:528e535.  
 

29. Shen L, Yuan T, Chen S, Xie X, Zhang C. The temporal effect of 

platelet-rich plasma on pain and physical function in the treatment of 
knee osteoarthritis: systematic review and meta-analysis of randomized 

controlled trials. J Orthop Surg Res. 2017;12:16.  

 
30. Meheux CJ, McCulloch PC, Lintner DM, Varner KE, Harris JD. 

Efficacy of Intra-articular Platelet-Rich Plasma Injections in Knee 

Osteoarthritis: A Systematic Review. Arthroscopy. 2016 ;32:495-505. 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Copyright © 2022 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. International Journal of Medical Science and Discovery.  


