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ABSTRACT

Objective: There are many methods for treating knee osteoarthritis
(KOA). However, especially among conservative treatments, intra-
articular injection methods have not been shown to be superior to
each other. In our study, we compared the effects of ozone therapy
and platelet-rich plasma on pain and functionality.

Material and Methods: This retrospective clinical study included
patients aged 30-70 years who received ozone and Platelet-Rich
Plasma (PRP) for the treatment of knee osteoarthritis. Both groups
received three sessions of ultrasound-guided intra-articular
injection. The demographic characteristics of the patients, such
as age and gender, were recorded. Pain was assessed with a
numerical rating scale (NRS) before and three months after
treatment, functionality with the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), and quality of life with
the Short Form-12 (SF-12).

Results: The mean age of the 54 patients included in the study was
58.53+8.25 years. No significant difference was found between the
two groups in terms of age, gender, pre-treatment NRS, WOMAC,
and SF-12 values. There were significant differences in the NRS,
WOMAC, and SF-12 values in both ozone and PRP groups after
treatment compared to before treatment. However, this difference
was not found to be significant between the groups.

Conclusion: Both PRP and ozone therapy are effective short-
term treatments for KOA. There is no evidence that one is more
effective than the other.
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OzZET

Amag: Diz osteoartritinin (DOA) tedavisi icin birgok yontem vardir.
Ancak &zellikle konservatif tedaviler arasinda eklem ici enjeksiyon
yontemlerinin birbirlerine Ustinligi gosterilememistir. Calisma-
mizda, ozon tedavisi ve trombositten zengin plazmanin agr ve
fonksiyonellik Gzerindeki etkilerini kargilagtirmayr amacladik.

Gereg ve Yontem: Bu retrospektif klinik calismaya diz osteoartriti
tedavisi i¢in ozon ve trombositten zengin plazma (PRP) alan 30-70
yas arasi hastalar dahil edildi. Her iki gruba da Ug¢ seans ultrason
esliginde eklem ici enjeksiyon uygulandi. Hastalarin yas ve cinsiyet
gibi demografik dzellikleri kaydedildi. Agr tedaviden énce ve Ug
ay sonra sayisal derecelendirme dlcedi (NRS) ile, islevsellik Wes-
tern Ontario ve McMaster Universiteleri Osteoartrit indeksi (WO-
MAC) ile ve yasam kalitesi Kisa Form-12 (SF-12) ile degerlendirildi.

Bulgular: Calismaya dahil edilen 54 hastanin yas ortalamasi
58,53+8,25 yil idi. iki grup arasinda yas, cinsiyet, tedavi dncesi NRS,
WOMAC ve SF-12 degerleri agisindan anlamli bir fark bulunmadi.
Hem ozon hem de PRP gruplarinda tedavi sonrasi NRS, WOMAC
ve SF-12 degerlerinde tedavi ncesine gére anlamli farkliliklar var-
di. Ancak bu fark gruplar arasinda anlamli bulunmamistr.

Sonug: Hem PRP hem de ozon tedavisi DOA icin etkili kisa sireli
tedavilerdir. Birinin digerinden daha etkili olduguna dair bir kanit
saptanmamistir.

Anahtar kelimeler: Diz osteoartriti, ozon, agr, trombositten zen-
gin plazma, yasam kalitesi
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INTRODUCTION

Knee osteoarthritis (KOA) is a common degenerative joint
disorder that leads to chronic pain and reduced function,
particularly in older populations (1). With an estimated
prevalence of 3.8%, KOA affects over 300 million people
globally, a number expected to rise due to increased life
expectancy and obesity rates (2-4).

Treatment approaches for KOA fall into two broad
categories: conservative and surgical. Surgery offers a
definitive solution but is typically reserved as a last resort
due to its cost and higher risk of complications (5, 6).
Among the conservative methods, intra-articular injections
have gained attention although current research does not
establish any one injection as superior. While many studies
have focused on individual injectate, few have compared
different types, such as ozone, platelet-rich plasma (PRP),
corticosteroids, and hyaluronic acid. This gap often leaves
clinicians to make treatment decisions based on experience
rather than high-level evidence (7). This is because the
study methods employed have often focused on the effect
of a single injectate. The number of studies examining
the comparative efficacy of intra-articular injection types,
including ozone, PRP, corticosteroid, and hyaluronic acid,
in terms of pain and functional status is limited (5). This lack
of evidence-based research results in clinicians organising
treatment plans based on their personal experiences
rather than on treatments with a high level of evidence. In
response, this study aimed to compare the efficacy of PRP
and ozone therapy in managing KOA-related pain and
functional impairment.

MATERIAL AND METHODS

This retrospective comparative study was conducted
between August and September 2024 at the Physical
Medicine and Rehabilitation Clinic of Sigli Hamidiye Etfal
Training and Research Hospital. Ethical approval was granted
by the Clinical Research Ethics Committee of Sisli Hamidiye
Etfal Training and Research Hospital (Date: 09.07.2024, No:
2691), and all participants provided informed consent.

The initial screening phase involved the evaluation of 72
patients, aged between 30-70 years, who had presented at
the outpatient clinic for the purpose of receiving treatment
for KOA and had been administered an intra-articular
injection as part of a PRP or ozone therapy between
January and April 2024. Only patients diagnosed with
stage 2 or 3 KOA, according to the Kellgren-Lawrence
grading system. Patients with KOA flares, stages 1 or 4
osteoarthritis, recent knee surgery or injections within
the last three months, infections, malignancies, bleeding
disorders, or cognitive impairments were excluded.

Demographic and clinical data, including age, gender,
occupation, gonarthrosis stage, and symptom duration,

were collected through hospital records. Pain levels
were recorded using the Numeric Rating Scale (NRS),
functionality was assessed via the WOMAC index, and
quality of life was evaluated using the Short Form-12
(SF-12) before treatment and three months afterward.
Patients were divided into two groups: one receiving
intra-articular leukocyte-poor PRP and the other ozone
therapy. Each group received three weekly injections
administered under ultrasound guidance. The ozone
group was given 15 pg/mL of ozone, delivered in 10
cc volumes, while PRP was prepared using a two-step
centrifugation process. In the PRP group, blood was
drawn from the patients, placed in citrated tubes, and
spun at low speed to separate platelets. After the first
centrifugation, the plasma containing the platelets was
transferred to new tubes and subjected to higher-speed
centrifugation, after which the platelet-rich fraction was
injected into the knee under ultrasound guidance, with
the knee flexed at 20°.

Statistical analysis

Sample size calculations, with an alpha significance level
of 0.05 and 95% power, indicated that at least 54 partici-
pants were required. Descriptive statistics included means,
standard deviations, medians, minimums, maximumes, fre-
quencies, and percentages. The Kolmogorov-Smirnov test
was used to assess the data distribution. The Mann-Whit-
ney U test was applied to the independent quantitative
variables, and the Wilcoxon and Student-t tests were used
for the dependent data. The chi-square test and Fisher’s
exact test were used to analyse qualitative data when the
chi-square assumptions were unmet.

RESULTS

Of the 72 patients screened, 27 patients who met the inclu-
sion criteria were included in the PRP group, and 27 patients
were included in the ozone group. Of the 18 patients exclud-
ed from the study, 12 had undergone ozone therapy and 6
had received PRP. The retrospective data study revealed that
no adverse effects were reported following the injection.

The average age of participants was 58.53+8.25 years.
The ozone group had a mean age of 58.2+8.54, and the
PRP group had a mean age of 58.9+8.11. Age differences
between the groups were not statistically significant
(p>0.05). In terms of gender, 49 patients (90.7%) were
female and 5(9.3%) were male, with no significant difference
in gender distribution between the groups (p>0.05). Both
groups showed no significant pre-treatment differences in
NRS scores, WOMAC scores, Kellgren-Lawrence stages,
or SF-12 mental and physical component scores (p>0.05).

Post-treatment results indicated significant improve-
ments in the ozone group across the NRS, WOMAC,
and SF-12 physical and mental component scores
(p<0.05). Similarly, the PRP group demonstrated signif-
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icant improvements in these same measures (p<0.05).
However, when comparing the magnitude of change
in the NRS and WOMAC scores between the groups,
no statistically significant differences were identified
(p>0.05). The only notable difference between the
groups was found in the SF-12 mental component
scores, where the ozone group saw a significant in-
crease, while the PRP group experienced a decrease,
creating a statistically significant divergence between
the two groups (p<0.05). These findings are sum-
marised in Table 1.

Table 1: Comparison of the ozone and PRP groups in
terms of pain, functionality, and quality of life

J Ist Faculty Med 2025,88(2):98-101

DISCUSSION

This study highlights that both ozone therapy and PRP are
effective in managing pain and improving functional sta-
tus in patients with KOA over the short term. Our findings
indicate significant improvements in pain relief and func-
tionality after treatment in both groups, with no substantial
evidence revealing that one therapy is more effective than
the other. These results align with existing literature, in-
cluding a meta-analysis by Rahimzadeh et al., which found
both treatments effective in the short term, although PRP
demonstrated superior long-term outcomes for KOA (8).
Similarly, Raeissadat et al.'s randomised clinical trial also
supported our results, indicating that ozone therapy pro-
duces rapid relief, with comparable early-stage outcomes
to PRP. However, in the later stages, PRP shows a tenden-

Ozone group  PRP group

cy to yield more sustained benefits (3). This distinction is
echoed in other research, such as a meta-analysis by Lin et
al., where PRP outperformed other intra-articular therapies

(n=27) (n=27) P
MeanxSD MeanxSD
Pre-treatment 7.52+0.753 7+0.877

NRS for pain

Post-treatment  5.89+1.739 5.22+1.761
NRS for pain

Intra-group mean mean

M
changes difference: 2.00 difference: 2.00 0.483
Intra-group p <.001W <.001W
Pre-treatment  53.7£16.134  50.26+6.746
WOMAC
Post-treatment  44.22+152  42.15+12.654
WOMAC
Intra-group mean mean 0.674M
changes difference: 9.00 difference: 8.41 ™
Intra-group p <.001W <.001%W
Pre-treatment  33.47+5.722 34.27+6.087
SF-12 PCS
Post-treatment  37.02+7.871 39.35+6.732
SF-12 PCS
Intra-group mean mean 0.400"
changes difference: -3.55difference: -5.46 ™
Intra-group p 0.019° <.001%W
Pre-treatment 48.3+6.719 51.27+7.589
SF-12 MCS
Post-treatment ~ 51.8+6.176 49.89+8.263
SF-12 MCS
Intra-group mean mean 0.003M
changes difference: -3.50 difference: 1.31 ~°
Intra-group p 0.018° 0.011%

NRS: Numeric Rating Scale, WOMAC: Western Ontario and Mc-
Master Universities Osteoarthritis Index, SF-12: Short Form-12,
PCS: Physical Component Score, MCS: Mental Component Score,
PRP: Platelet-Rich Plasma SD: Standard deviation, M: Mann-Whit-
ney U Test, T: Student-t Test, P: Paired T test, W: Wilcoxon Test

for treating KOA (5).

In a study examining ozone therapy, Arias-Vazquez et al.
observed a marked reduction in pain following intra-ar-
ticular ozone injections, although the improvements in
functionality were temporary (9). Our study also demon-
strated significant improvements in pain and function,
but as we only evaluated patients over a 3-month peri-
od, longer-term assessments are required to fully gauge
these effects. In a meta-analysis comparing PRP with
corticosteroids, which have proven their effectiveness in
the treatment of KOA for years, although intra-articular
corticosteroid injection and PRP showed similar effects
in terms of pain and functionality in the early period, the
superiority of PRP over corticosteroids was shown in the
longer term, and this is thought to increase the effective-
ness of PRP as a treatment method (10). A study by Khuba
et al. demonstrated that PRP is an effective treatment for
pain reduction and functional improvement in early KOA,
with benefits lasting up to six months after a single dose
application (11). The effectiveness of PRP is influenced by
numerous factors, such as the patient’s initial pain level,
the concentration of white blood cells, and the platelet
count in the prepared PRP. The researches show that a
platelet concentration of at least 10 billion is required to
achieve meaningful therapeutic effects in KOA (12, 13).
In our study, PRP was prepared in line with these recom-
mendations, and the ozone doses administered also cor-
respond to those cited in the existing literature (14).

Moreover, some studies have explored the combination
of PRP and ozone therapy. For example, Dernek et al.
found that combining these therapies resulted in simi-
lar improvements in pain and function as PRP alone, al-
though the ozone group reported reduced pain after in-
jections. This supports the idea that PRP is also effective
as a monotherapy for KOA (15).
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One of the key limitations of this study is its short-term fol-
low-up period. Although our evaluations were performed
three months post-treatment, longer-term studies are
necessary to understand the sustained effects of both
therapies. Additionally, this study was not a randomised
controlled trial, and there was no blinding, which could
introduce bias. Future studies should address these lim-
itations by employing randomised controlled designs
with extended follow-up periods.

CONCLUSION

This study demonstrated that both PRP and ozone ther-
apy are effective short-term treatments for KOA, provid-
ing significant improvements in pain and functionality.
No clear evidence demonstrates that one treatment is
more effective than the other within the evaluated pe-
riod. However, further long-term studies are needed to
assess whether the benefits of these therapies persist
over time.

Ethics Committee Approval: Ethics committee approval was
received for this study from the Sisli Hamidiye Etfal Training and
Research Hospital (Date: 09.07.2024, No: 2691).

Informed Consent: Written informed consent was obtained
from all participants who participated in this study.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- A.A.; Data
Acquisition- A.A., S.C.; Data Analysis/Interpretation — A.A., B.K;
Drafting Manuscript- A.A.; Critical Revision of Manuscript- A.A.;
Final Approval and Accountability- A.A., B.K.; Technical or Mate-
rial Support- S.C.; Supervision- B.K.

Conflict of Interest: The authors have no conflict of interest to
declare.

Financial Disclosure: The authors declared that this study rece-
ived no financial support.

REFERENCES

1. Hunter DJ, Bierma-Zeinstra S. Osteoarthritis. Lancet
2019;393(10182):1745-59. [CrossRef]

2. Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi H,
Deyo RA, et al. Estimates of the prevalence of arthritis and
other rheumatic conditions in the United States. Part Il
Arthritis Rheum 2008;58(1):26-35. [CrossRef]

3. Raeissadat SA, Ghazi Hosseini P, Bahrami MH, Salman
Roghani R, Fathi M, Gharooee Ahangar A, et al. The
comparison effects of intra-articular injection of platelet
rich plasma (PRP), plasma Rich in growth factor (PRGF),
Hyaluronic Acid (HA), and ozone in knee osteoarthritis; a
one year randomized clinical trial. BMC Musculoskelet
Disord 2021:22(1):134. [CrossRef]

10.

1.

12.

13.

14.

15.

Blaga FN, Nutiu AS, Lupsa AO, Ghiurau NA, Vlad SV,
Ghitea TC. Exploring Platelet-rich plasma therapy for
knee osteoarthritis: An in-depth analysis. J Funct Biomater
2024;15(8):221. [CrossRef]

Lin X, Zhi F, Lan Q, Deng W, Hou X, Wan Q. Comparing
the efficacy of different intra-articular injections for knee
osteoarthritis: A network analysis. Medicine (Baltimore)
2022:101(31):e29655. [CrossRef]

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(3):495-505. [CrossRef]

Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell
K, Bierma-Zeinstra SMA, et al. OARSI guidelines for the
non-surgical management of knee, hip, and polyarticular
osteoarthritis. Osteoarthritis Cartilage 2019;27(11):1578-
89. [CrossRef]

Rahimzadeh P, Imani F, Azad Ehyaei D, Faiz SHR. Efficacy
of oxygen-ozone therapy and platelet-rich plasma for
the treatment of knee osteoarthritis: A meta-analysis and
systematic review. Anesth Pain Med 2022;12(4):e127121.
[CrossRef]

Arias-Vazquez PI, Tovilla-Zarate CA, Hernandez-Diaz Y,
Gonzélez-Castro TB, Juérez-Rojop I|E, Lépez-Narvéez
ML, et al. Short-Term Therapeutic Effects of ozone in
the management of pain in knee osteoarthritis: A meta-
analysis. PM R 2019;11(8):879-87. [CrossRef]

Bensa A, Sangiorgio A, Boffa A, Salerno M, Moraca G,
Filardo G. Corticosteroid injections for knee osteoarthritis
offer clinical benefits similar to hyaluronic acid and lower
than platelet-rich plasma: a systematic review and meta-
analysis. EFORT Open Rev 2024,9(9):883-95. [CrossRef]
Khuba S, Khetan D, Kumar S, Garg KK, Gautam S, Mishra P.
Role of platelet rich plasma in management of early knee
osteoarthritis pain: A retrospective observational study.
Interv Pain Med 2023;2(4):100297. [CrossRef]

Kikuchi N, Yoshioka T, Arai N, Sugaya H, Hyodo K, Taniguchi
Y, et al. A Retrospective analysis of clinical outcome and
predictive factors for responders with knee osteoarthritis to
a single injection of leukocyte-poor platelet-rich plasma. J
Clin Med 2021;10(21):5121. [CrossRef]

Berrigan W, Tao F, Kopcow J, Park AL, Allen |, Tahir P, et
al. The effect of platelet dose on outcomes after platelet
rich plasma injections for musculoskeletal conditions:
A systematic review and meta-analysis. Curr Rev
Musculoskelet Med 2024. 2024/09/27. doi: 10.1007/s12178-
024-09922-x. [CrossRef]

Lino VTS, Marinho DS, Rodrigues NCP, Andrade CAF.
Efficacy and safety of ozone therapy for knee osteoarthritis:
an umbrella review of systematic reviews. Front Physiol
2024;15:1348028. [CrossRef]

Dernek B, Kesiktas FN. Efficacy of combined ozone and
platelet-rich-plasma treatment versus platelet-rich-plasma
treatment alone in early stage knee osteoarthritis. J Back
Musculoskelet Rehabil 2019;32(2):305-11. [CrossRef]


https://doi.org/10.1016/S0140-6736(19)30417-9
https://doi.org/10.1002/art.23176
https://doi.org/10.1186/s12891-021-04017-x
https://doi.org/10.3390/jfb15080221
https://doi.org/10.1097/MD.0000000000029655
https://doi.org/10.1016/j.arthro.2015.08.005
https://doi.org/10.1016/j.joca.2019.06.011
https://doi.org/10.5812/aapm-127121
https://doi.org/10.1002/pmrj.12088
https://doi.org/10.1530/EOR-23-0198
https://doi.org/10.1016/j.inpm.2023.100297
https://doi.org/10.3390/jcm10215121
https://doi.org/10.1007/s12178-024-09922-x
https://doi.org/10.3389/fphys.2024.1348028
https://doi.org/10.3233/BMR-181301

