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BACKGROUND/AIMS
This study aimed to compare the outcomes of platelet-rich plasma (PRP) and hyaluronic acid (HA) injections in early-stage gonarthrosis.

MATERIAL and METHODS
Radiographs were examined retrospectively, and 60 patients with Kellgren Lawrence Stage 1, 2, and 3 were included in the study. Twenty-
eight patients were administered HA, and 32 patients were administered PRP. PRP injections were administered three times in total 
with two-week intervals, while the HA injection was used once. The initial, 1-month, and 6-month follow-up records were obtained. The 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) (pain, stiffness, physical function) and Visual Analog Scale 
(VAS) scores were evaluated.

RESULTS
No statistically significant difference was observed between the HA and PRP groups. When the WOMAC scores were evaluated, it was 
seen that the function, joint stiffness, and overall WOMAC scores were positively affected in both the groups; however, there was no 
difference between the two groups.

CONCLUSION
PRP is a novel treatment option in knee osteoarthritis (OA) management, and an increasing number of clinical studies have shown 
promising results. Both PRP and HA have positive effect in patients with early gonarthrosis; however, the results indicated no superiority 
in the PRP group.
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INTRODUCTION
Knee osteoarthritis is a very common chronic degenerative disease that can impose significant costs on the health sys-
tems (1). This disease is recognized as one of top 10 causes of disability around the world (2). The most common symptoms 
of knee osteoarthritis are pain and physical limitations that have a significant effect on the individual’s quality of life and 
his/her social and economic activities (3).

Today, drugs, including painkillers, corticosteroids, glucosamine, chondroitin sulfate, and non-steroid anti-inflammatory 
drugs, are used along with viscosupplementation to relieve pain and symptoms as well as to slow the progression of the 
arthritis (3). Moreover, intra-articular injections are used as an effective option for the drug therapy of arthritis (4).

Hyaluronic acid (HA) and platelet-rich plasma (PRP) are two treatment methods are currently used in patients with ear-
ly-stage gonarthrosis and have shown promising results. The present study aimed to compare the outcomes of PRP and 
HA injections in early-stage gonarthrosis.
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MATERIALS AND METHODS
Radiographs were examined retrospectively, and 60 patients 
with Kellgren Lawrence Stage 1, 2, and 3 were included in the 
study. Patients who had undergone PRP and HA therapy from 
April 2017 to November 2017 at the  Dokuz Eylül University Hospi-
tal were enrolled in the study. The study protocol was approved 
by the Ethics Committee at the  Dokuz Eylül University. Informed 
consent was obtained from the patients before the injections 
were administered, and the  WOMAC and VAS scores at fol-
low-ups were used.

The exclusion criteria included previous lower extremity sur-
gery, systemic disorders (diabetes, rheumatic diseases, severe 
cardiovascular diseases, hematological diseases, and infec-
tions), generalized OA, ongoing anticoagulant, or antiaggre-
gant therapy, use of NSAIDs in the 5 days before the injection, 
hemoglobin values <11 g/dL, and platelet values <150,000/mm3.

Twenty-eight patients were administered HA, and 32 were ad-
ministered PRP.

PRP injections were administered three times in total with two-
week intervals, while HA was administered as a single, 4-mL in-
jection. For PRP preparation, about 40 mL of venous blood was 
centrifuged for 15 min, giving two different layers of red blood 
cell sediment and plasma. Then, the plasma was separated to 
the sediment containing platelets. Finally 4–6 mL PRP was ob-
tained.

The injection site on the skin was cleaned with povidone iodine. 
PRP was injected using a 22-gauge needle while the knee was 
at 90° flexion in the sitting position. The inferolateral approach 
was used and after 15 min of rest, the patients were asked to 
flex and extend their knees. HA was administered as a single 
injection with a prepared needle in the same procedure as that 
used for administering PRP. The initial WOMAC and VAS scores 
were obtained from the patients’ medical records. The initial 
scores were saved before starting each procedure. No restric-
tions were placed on the patients, and no complications were 
observed after the applications.

The initial, 1-month, and 6-month follow-up records were ob-
tained. The WOMAC score and VAS scores were evaluated. 
The WOMAC index consists of 27 questions for three parame-

ters, including pain, stiffness, and physical function. Each ques-
tion is scored from 0 (none) to 4 (extreme). The sum of the scores 
of the subscales is the total WOMAC score (ranging from 0–108). 
Higher scores indicated worse conditions. The VAS index was 
also evaluated. VAS scores range from 0 (no pain) to 10 (worst 
possible pain).

Data were analyzed by using Statistical Package for the Social 
Sciences (IBM SPSS Corp.; Armonk, NY, USA) 18.0 Mann Whit-
ney U and Wilcoxon tests were used for the statistical analyses.

RESULTS
There were 6 men and 22 women in the HA group and 
6 men and 26 women in the PRP group. The mean pa-
tient age was 63.53 y in the HA group and 63.43 y in the 
PRP group. The body mass index was 31.48 kg/m2 in the 
HA group and 33.15 kg/m2 in the PRP group (Table 1). 
The initial, 1-month, and 6-month WOMAC scores in the HA 
group were 83.96, 66.89, 58.53, respectively. 

The initial, 1-month, and 6-month WOMAC scores for the PRP 
group were 79.84, 67.81, and 64.62, respectively (Table 2).

The initial, 1-month, and 6-month VAS scores in the HA group 
were 6.45, 4.66, and 4.04, respectively. The initial, 1-month, and 
6-month VAS scores in the PRP group were 6.0, 4.21, and 3.83, 
respectively (Table 3).

There was no difference between the groups in terms of sex and 
Kellgren Lawrence staging. However, the duration of the com-
plaints in the PRP group was significantly longer than that in the 
HA group.

In both the HA and PRP groups, pain was reduced significantly in 
the subsequent measurements. Thus, HA and PRP applications 
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Main Points:

• PRP has been accepted as an intra-articular treatment 
method such as hyaluronic acid in the treatment of knee 
osteoarthritis especially in the last 10 years.

• There are studies reporting that PRP treatment has sat-
isfactory results, as well as studies concluding that there 
may be a placebo effect.

• The PRP treatment is considered practically harmless 
and is being increasingly used. However, higher cost of 
PRP should be kept on mind and indications should be 
revised.

• Randomized controlled clinical studies are essential to 
determine its indications more clearly and to confirm its 
efficacy and safety.

TABLE 3. Mean VAS scores of the patients 

 VAS score VAS score VAS score 
 (initial) (at 1 mon) (at 6 mon)

Group HA 6.45 4.66 4.04

Group PRP 6.0 4.21 3.83

VAS: Visual Analog Scale, HA: Hyaluronic Acid, PRP: Platelet-Rich 
Plasma

TABLE 2. Mean WOMAC scores of the patients 

 WOMAC score WOMAC score WOMAC score 
 (initial)  (at 1 mon)  (at 6 mon) 

Group HA  83.96 66.89 58.53

Group PRP  79.84 67.81 64.62

WOMAC: Western Ontario and McMaster Universities Osteoarthritis 
Index, HA: Hyaluronic Acid, PRP:Platelet-Rich Plasma

TABLE 1. Demographic features of the patients 

 Male Female Age (Mean) BMI (Mean)

Group HA 6 22 63.53 31.48

Group PRP 6 26 63.43 33.15

BMI:Body Mass Index, HA: Hyaluronic acid, PRP:Platelet-rich-plasma



were associated with a decrease in pain over time. However, no 
statistically significant difference was observed between the HA 
and PRP groups (p>0.05). When the WOMAC scores were evalu-
ated, the function, joint stiffness, and overall WOMAC score were 
positively affected in both the groups of patients; however, there 
was no difference between the two groups (p>0.05).

DISCUSSION
PRP and HA are both effective in knee osteoarthritis treatment 
and improve the patients’ functionality and quality of life.

Chang et al (5) reviewed the effects of intra-articular PRP injec-
tion in knee OA compared to that of HA in a systematic review 
performed in 2014. The study demonstrated that PRP caused 
significantly functional improvement in patients with knee car-
tilage pathology, where the effects lasted for at least 12 mon. 
Compared to patients receiving HA, those receiving PRP had 
more and longer-lasting improvement. Moreover, better results 
were observed among patients with milder forms of OA than 
those whose condition was advanced.

Similar results were obtained in a 2013 meta-analysis by Khosh-
bin et al. (6) wherein PRP was more efficient than HA and nor-
mal saline in mild-to-moderate OA.

Another systematic review conducted in 2014 stated that evi-
dence often supported the use of PRP in knee OA. Different 
studies have shown that PRP has an effect in causing pain relief 
and reducing the clinical symptoms in 6 months. However, there 
is no evidence advocating PRP efficiency in traumatic or degen-
erative chondral pathology. Therefore, high-quality randomized 
controlled trial  studies are warranted to compare PRP with pla-
cebo and surgical treatments supplemented by PRP with oper-
ative management alone (7).

In a meta-analysis conducted by Merchan in 2013 (8), the effi-
ciencies of steroids, HA, and PRP were reviewed. The research-
ers suggested 3–5 weekly HA injections in the OA knee before 
performing surgical treatment. They concluded that steroid 
injections had very short-term effects; however, PRP injections 
needed to be further investigated to determine the grade and 
duration of the efficiency.

In another study by Vaquerizo et al. (9) in 2013, 96 patients in 
two groups received three therapy injections of plasma rich in 
growth factors (PRGF) or a single injection of HA and were fol-
lowed up for 48 wk. The efficiency of PRGF in terms of pain and 
stiffness decrement and physical performance improvement 
was greater than that of HA. In addition, the patients’ respons-
es to PRGF in all scores, including those for pain, stiffness, and 
physical performance in the WOMAC, Lequesne, and Outcome 
Measures in Rheumatology Osteoarthritis Research Society In-
ternational were more meaningful than those for HA; this result 
is contradictory to our finding.

Filardo et al (10) conducted a study in 2012 to compare PRP and 
HA in the treatment of knee OA. Total 109 patients (55 in the HA 
group and 54 in the PRP group) participated in the study. They 
were evaluated at the beginning and at 2, 6, and 12 months after 
the treatment using the Knee injury and Osteoarthritis Outcome 
Score, International Knee Documentation Committee (IKDC), 

and EuroQol (EQ)-VAS questionnaires. PRP/HA were injected 
thrice with one-week intervals. At the end of the follow-up, sig-
nificant improvements were observed in all the parameters in 
both the groups. However, there were no meaningful differenc-
es between the groups in terms of the EQ-VAS and IKDC scores. 
The authors concluded that PRP should not be given priority 
over HA in middle-aged patients with moderate OA and should 
not be applied as the first-line treatment.

Filardo et al. (11) evaluated the benefits provided by PRP and 
HA injections in the treatment of knee-joint degeneration. 
They concluded that PRP does not provide a superior clinical 
improvement than HA. In a similar manner, in our study, when 
the WOMAC scores were evaluated, the function, joint stiffness, 
and overall WOMAC scores were positively affected in both the 
groups; however, there were no between-group differences.

A meta-analysis by Sadabad et al. (12) investigated the efficiency 
of PRP and HA in the treatment of knee osteoarthritis. Seven stud-
ies on 722 subjects (364 in the PRP group and 358 in the HA group) 
were analyzed. The results of this meta-analysis two years after 
the PRP injection showed the efficacy of PRP versus that of HA.

Cerza et al (13) compared the clinical response of HA and PRP 
treatment in the two groups of patients affected by gonarthro-
sis. They conclude that treatment with HA did not seem to be 
effective in patients with grade III gonarthrosis.

The limitations of this study include the absence of a placebo 
control group, lack of blinding, and the lack of objective evalua-
tion of the treatment effects on the morphology of the cartilage, 
soft tissue, and other intra- and peri-articular structures of the 
knee. Furthermore, considering the higher cost of PRP than that 
of other injection therapies, such as HA, and the need for special 
kit and a centrifuge devise for using PRP, the administration of 
this therapy should be carefully considered (cost-effectiveness 
and availability).

In addition, this study was performed retrospectively. Long-term 
prospective studies may be helpful to consider more detailed 
knowledge about this topic.

CONCLUSION
PRP is a novel option in knee OA management, and an in-
creasing number of clinical studies have shown promising 
results. Both PRP and HA have positive effects in early go-
narthrosis; however the results indicated no superiority in the 
PRP group.
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