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Abstract- Osteoarthritis is one of the major causes of disability and a source of social cost in the elderly. Its
prevalence is increasing due to ageing and increasing obese population. The knee is one of the most common
joints to be affected by osteoarthritis and it can lead to serious effects on one’s mobility, quality of life and
livelihood. One of non-surgical treatments is intra-articular injection. Injection of both ozone and hyaluronic
acid into knee joint are common methods for treatment of knee osteoarthritis. The aim of this study was to
evaluate reduction of pain and improvement of function in patients who received combination of intra-articular
injection of high molecular weight hyaluronic acid and ozone. In this retrospective case series study data of
patients with knee osteoarthritis who underwent intra-articular injection of high molecular weight hyaluronic
acid with ozone were evaluated. Participants had fulfilled Western Ontario and McMaster Universities Arthritis
Index (WOMAC) short form questionnaire before, three days, one month and six months after the intra-articular
injection. Pain reduction and function improvement factors were assessed according to the WOMAC short form
questionnaire. A total of 65 patients were evaluated in this study. There was significant decrease in the total
score of WOMAC SF (stiffness and function) in all three follow-ups (P<0.001). Also, patients who had more
severe pain before the injection benefited more from the intra-articular injection. Our study showed that the
effectiveness of intra-articular injection of high molecular weight hyaluronic acid with ozone does not depend
on the age, sex and BMI of patients. Injection of high molecular weight hyaluronic acid and ozone into the joint
cause to significant improvement in patient’s knee pain and function. It is recommended that the combination
of high molecular weight hyaluronic acid and ozone be considered as an effective treatment in the process of

these patients.
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Introduction

Osteoarthritis is the most common chronic joint
disease, and its prevalence is increasing due to the
increase in the average age of the population and the
tendency to obesity (1,2). Osteoarthritis causes
significant economic, social and psychological costs.
According to the reports osteoarthritis is a major cause of
global overhead economic burden in all countries (3,4).
Osteoarthritis of the knee is the most common type, and
according to the studies conducted, its prevalence in Iran
is about 34% in people over 15 years of age (5,6).

Osteoarthritis causes significant morbidity due to
disability caused by pain and clinical complaints and
limitation of joint range of motion (7,8).

In osteoarthritis, the cartilage of the knee joint is
destroyed, with the destruction of the cartilage, the
protective layer between the two bones decreases and
causes pain during movement (9).

Although surgery relieves the pain caused by knee
arthritis and allows the patient to return to previous
activities, not all patients are suitable candidates for
anesthesia and surgery so alternative treatments have
become important. These treatments include lifestyle
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changes, systemic drug use (such as anti-inflammatory
drugs) and intra-articular injection of corticosteroids or
hyaluronic acid (10).

Nonsteroidal anti-inflammatory drugs (NSAIDs)
have been recognized for a long time as the main
treatment for mild to moderate osteoarthritis, but they are
not tolerated by all patients due to side effects (11,12).

Intra-articular injection of corticosteroids has been
reported to be effective and well tolerated, but should be
limited to 3-4 injections per year, as they reduce the
function of sensory receptors and progressive destruction
of articular cartilage and cause Charcot joint (13). One of
the appropriate solutions for patients who do not respond
to conventional conservative treatments or experienced
severe side effects is intra-articular injection of
hyaluronic acid alone or ozone alone (14,15).

Ozone gas is available in a mixture of oxygen and
ozone (16,17).

It improves tissue oxygenation and has anti-
inflammatory and analgesic effects (15,18-22) but due to
increased risk of some complications such as pain or
septic arthritis in any invasive articular procedure the
number of injections should be minimal (23).

One of the new treatments is simultaneous intra-
articular injection of hyaluronic acid and ozone, which
has better results than using each one alone. The purpose
of this study is to evaluate the pain reduction and
functional improvement in patients with knee
osteoarthritis who had intra-articular injection of high
molecular weight hyaluronic acid (HMW HA) with
ozone .

The present study was designed to evaluate the
efficacy of HMW HA, and ozone administered
simultaneously by injection in patients with OA of the
knee.

Materials and Methods

In this retrospective case series study, data of patients
who visited the pain clinic of Amir Alam Hospital from
May 2020 to June 2021 and were candidates for intra-
articular injection of high molecular weight hyaluronic
acid with ozone were reviewed. The study was approved
by the Ethics committee of the Tehran University of
Medical Sciences
(IR TUMS.MEDICINE.REC.1399.726) and followed the
Helsinki declaration principles patients willing to
participate in the study signed informed consent.

Inclusion criteria
1. Patients between the ages of 20 and 80, male and

568 Acta Medica Iranica, Vol. 61, No. 9 (2023)

female, with grade Il and Il knee osteoarthritis referred
to the pain clinic of Amir Alam Hospital from 2020 to
2021.

2. Failure to respond to usual conservative treatments,
including painkillers and NSAIDs, or the inability to
continue usual conservative treatments.

We screened data of 65 patients with grade Il and 111
knee osteoarthritis who visited the pain clinic of Amir
Alam Hospital from May 2020 to June 2021 and
underwent intra-articular injection of high molecular
weight hyaluronic acid with ozone.

Patients were visited, examined and fulfilled
WOMAC short form questionnaire before intra-articular
injection, three days, one month and six months after
injection.

Intra-articular injection of patients was performed
under C-Arm guide with Viscor gel which contains
sodium hyaluronate 2% with high molecular weight (50
mg, 2.5 ml) that requires only one injection. At the same
time, 10cc of ozone with a concentration of 30mcg was
injected for the patients.

The exclusion criteria were patient refusal,
performing any new intervention on the affected knee
during the study period, history of performing any
intervention on the affected knee, unusual decrease or
increase in physical activity in study period.

All  analyses were performed by SPSS
software SPSS 20 (Statistical Package for Social
Sciences) and Statistical significance was considered at
P<0.05.

Results

Demographic data and different WOMAC short form
questionnaire of 65 patients (54 females and 11 males)
were evaluated in this study.

The average age of the patients in this study was
62.63+£10.41 years. None of the patients experienced an
allergic reaction, painful reaction, or septic arthritis after
the injection.

Figure 1 shows the histogram of age distribution in
patients.

WOMAC SF total score index before injection in
patients was 33.6+8.00, which decreased to 14.21+10.90
on the third day 11.35+11.89 on the first month, and
15.01+13.76 on the sixth month. The WOMAC SF total
score decreased significantly in all three follow-ups
(P<0.001).

Table 1 and figure 2 show the improvement of the
pain severity before the intervention and on the third day,



the first month and the six months after the injection.
We also found patients with more severe pain had
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more pain reduction and function improvement after
injection.

Mean = 62.63
Std. Dev.=10414
=65

Frequency

Figure 1. Histogram of age distribution in patients

age

—_— ————

Before
injection

3 days after
injection

One month
after
injection

6 months
after
injection

= Female

34.48

14.35

10.72

12.98

= Male

31.45

13.54

14.45

25

== Total

33.96

14.21

11.35

15.01

Figure 2. Evaluation of pain before and after injection

Table 1. WOMAC SF total score before and after intervention (third day, first month and the
sixth months after)

WOMAC SF score Mean SD P
Before injection 33.96 8.00 -
Three days after injection 14.21 10.90 <0.001
Before injection 33.96 8.00 -
One month after injection 11.35 11.89 <0.001
Before injection 33.96 8.00 -
Six months after injection 15.01 13.76 <0.001

For this purpose and according to the difference in
severity of pain of each patient before the injection, a new
variable called the amount of improvement in pain and
function was created, which was the result of subtracting
the WOMAC SF score after the injection from the
WOMAC SF score before the injection. Then, using
Pearson's correlation coefficient, the relationship between
pain improvement and knee function was investigated
with the pain severity before injection.

Neither age nor BMI of patients showed any

significant correlation with improvement in pain or
function.

Discussion

The first studies about injection of hyaluronic acid in
human knee osteoarthritis were performed by Rydell in
1970 and Peyron in 1974 (21,24).

Aviad and Houpt (25) suggested that the beneficial
effect of injected HA might be due to pharmacological
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rather than physical properties. Wobig et al., (26)
reported that HMW HA had a significantly greater pain-
relieving effect than low molecular weight (LMW) HA.
Also, it has been suggested that LMW HA is more
chondroprotective but HMW HA have more anti-
inflammatory properties (27).

In 1974, Peyron et al., injected 1, 2, or 3 mL of
hyaluronic acid (Hylon) for 23 patients and obtained a
positive response in relation to pain and function in 74%
of patients. Based on their results, it was proved that the
treatment with two separate injections of 2 ml of
hyaluronic acid has the best results in patients (24).

Our results in this study showed that intra-articular
injection of hyaluronic acid with high molecular weight
along with ozone significantly improves knee pain and
function of patients both in the short term (three days and
one month) and in the medium term (six months).

Hyaluronic acid not only relieves the symptoms of
osteoarthritis, but also changes the structure of the
patient's joint and the rate of progression of the
osteoarthritis disease, at least early in the evolution of the
disease process (28).

Based on the results of Ohkwara et al., intra-articular
injection is an effective treatment for knee osteoarthritis
with beneficial effects on pain and function of patients in
different periods after injection. Hyaluronic acid injection
shows its effect especially in 5 to 13 weeks after the
injection with a significant effect in reducing the monthly
consumption of NSAIDs.

Although adverse effects such as allergic reactions
may be higher in HMW HA injection we believe that
HMW HA injections would be associated with fewer total
complications than LMW HA because less intra-articular
injections are needed. On the other hand, recent studies
demonstrated that lower or even single HMW HA has
same clinical outcomes with LMW HA (29,30). Thus, it
can be considered that recently presented HMW HA,
Hyruan Plus® is relatively safe with less patient
discomfort due to fewer injections needed.

In this study we had some limitations such as
relatively small study population, also measurement of
pain is usually subjective and the lack of precise tools to
measure it.

Although in this study no adverse effects happened
after injection further studies with larger study population
is recommended.
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