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ABSTRACT

Objective: This study aimed to retrospectively evaluate the records of patients admitted to our clinic with low back pain who, in addition to a standard home-
based core stabilization exercise program, received paravertebral ozone (0xygen-ozone) therapy and to assess its effects on pain severity and functional status.

Materials and Methods: Twenty-seven patients diagnosed with lumbar discopathy and treated with both a core exercise program and paravertebral ozone
therapy were included. Pain severity was assessed using the Visual Analog Scale (VAS), and functional status was evaluated using the Oswestry Disability

Index (ODI).

Results: Post-treatment VAS scores decreased significantly (pre-treatment: 7.11+1.37; post-treatment: 4.48+0.89; p<0.001). ODI scores also showed a signifi-

cant reduction (pre-treatment: 35.37+5.34; post-treatment: 26.70+4.31; p<0.001).

Conclusion: The combination of paravertebral ozone therapy and core exercises provides clinically meaningful short-term improvements in both pain reduc-
tion and functional outcomes. Combined treatment approaches should be prioritized in low back pain management protocols.
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INTRODUCTION

Low back pain is a critical medical issue observed in approx-
imately 60-80% of the adult population worldwide at some
point in their lives, with a high prevalence and significant
workforce Lloss.! Approximately 70-85% of individuals expe-
rience low back pain during their lifetime, while the one-year
prevalence ranges between 15% and 45%.% Most acute cas-
es recover with conservative approaches, whereas treatment
becomes more complex in subacute and chronic cases.

Physical therapy and rehabilitation (PTR) is a multidisci-
plinary approach that includes exercise therapy, physical
therapy modalities, manual therapy, and postural train-
ing. The main goals of these methods are to reduce muscle
spasm, maintain joint range of motion, alleviate pain, and
increase functional capacity.”

The purpose of this study was to retrospectively investigate
the records of patients admitted to our clinic with low back
pain who, in addition to the standard home-based core stabi-
lization exercise program, also received paravertebral ozone
(oxygen-ozone) therapy. The objective was to assess the ef-
fects of this treatment protocol on pain severity and func-
tional status. In our clinic, all patients with low back pain are
routinely prescribed a home-based core exercise program.

Core stabilization exercises can be described as exercises that
strengthen and improve the coordination of the trunk muscle
group that supports the spine.! Recently, core training has
gained attention and is known to produce favorable effects
in daily life rehabilitation.®® The core is a unit consisting of
the waist, pelvis, and hip. As the intermediate ring of the hu-
man body, the term specifically refers to the region below the
shoulder joint and above the hip, including the pelvis.?
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Motor control-informed core stabilization exercises (CSE) focus
on the simultaneous activation of the transversus abdominis
(TrA) and lumbar multifidus (LM) muscles. These deep stabi-
lizers are connected to the thoracolumbar fascia, increase in-
tra-abdominal pressure, and promote a stiffening mechanism
within the lumbar spine, thereby providing segmental stabil-
ity.®! Moreover, CSE may counteract pain-related motor cor-
tex reorganization, improve muscle performance, and retrain
the essential role of the deep core muscles in neuromuscular
control over spinal stabilization.” Stabilization exercises have
been reported to mitigate pain and disability, refine proprio-
ceptive sensitivity, correct postural impairments, and increase
the stability index in patients with low back pain (LBP).tow

However, few studies have investigated the combined effects
of ozone therapy and core stabilization exercises in patients
with low back pain. Therefore, the purpose of this study was
to retrospectively investigate the records of patients admit-
ted to our clinic.

In recent years, medical ozone therapy has also attracted at-
tention in pain management. Oxygen-ozone is a gas blend
composed of medical oxygen and ozone, generated by chan-
neling pure oxygen through a high-voltage gradient within a
medical device.!™ Ozone (oxygen-ozone), with its strong oxida-
tive effect, induces an anti-inflammatory response, increases
oxygenation in tissues, reduces nerve root irritation, oxidizes
the mucopolysaccharides in the nucleus pulposus, enhanc-
es metabolism around the herniation, and thereby decreases
disc volume.'** This therapy, administered either intradiscal-
ly or paravertebrally, is particularly used in disc-related pain
and degenerative spinal disorders.! Clinical studies have re-
ported significant reductions in pain severity, improvements
in functional status, and a reduced need for analgesics fol-
lowing ozone therapy.'® One of its main advantages is that
it does not require hospitalization and can be performed in a
short period of time. In Lumbar disc herniations, ozone thera-
py is considered a complementary treatment option that can
be combined with conventional or surgical treatments.*”

MATERIALS and METHODS

This retrospective study was conducted using the medical
records of patients treated at a Physical Medicine and Reha-
bilitation clinic. Patients diagnosed with lumbar discopathy
who received a standard home-based core stabilization ex-
ercise program in addition to paravertebral ozone injections
were included. The study was approved by the Clinical Re-
search Ethics Committee of Beykent University (Approval No:
11.06.2025-191791) in accordance with the Declaration of Hel-
sinki. In this study, the current version of the Google Gemini
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tool was used for language editing and suggestion support.
The author carefully reviewed and, where necessary, correct-
ed or reorganized the content produced or recommended by
artificial intelligence and is fully responsible for the accuracy
and final version of the manuscript.

A total of 27 patients treated at our clinic for low back pain
due to lumbar discopathy who received paravertebral lum-
bar ozone therapy in addition to a home-based core exercise
program were included. Inclusion criteria were age between
18 and 65 years, diagnosis of lumbar discopathy confirmed
by clinical examination and magnetic resonance imaging
(MRI), a history of low back pain, no prior lumbar surgery,
and availability of pre- and post-treatment assessment re-
cords. Patients with a history of malignancy, pregnancy, or
systemic chronic disease were excluded.

According to the ozone protocol used in our hospital, intramus-
cular injections of medical ozone were applied to the lumbar
paravertebral region (20 pg/mL, 10 mL dose). The application
was planned as six sessions administered twice weekly. As part
of the standard approach, all patients were also prescribed a
home-based core exercise program targeting the trunk mus-
cles. Pain intensity was assessed using the Visual Analog Scale
(VAS), and functional status was evaluated with the Oswestry
Disability Index (ODI), with data obtained from patient records.
Visual Analog Scale (VAS) scores were recorded to assess pain
severity. The VAS consists of a 10-cm line, where O indicates no
pain and 10 represents the most severe pain.18:

Oswestry Disability Index (ODI): Developed to assess the
degree of disability in low back pain, the Turkish version was
validated in 2004. It consists of 10 items evaluating pain in-
tensity, self-care, lifting/carrying, walking, sitting, standing,
sleep, pain variation, traveling, and social life. Each item in-
cludes six statements scored from 0 to 5, corresponding to the
patient's condition. The total score is multiplied by two and
expressed as a percentage. The maximum score is 100, and
the minimum is 0. Higher scores indicate greater disability.?”

Statistical Analysis

AlL statistical analyses were performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics
were expressed as meansstandard deviation (SD), medi-
an, minimum, and maximum values. The normality of the
data distribution was assessed using the Shapiro-Wilk test.
Since the data were not normally distributed, non-paramet-
ric tests were applied. Comparisons between pre-treatment
and post-treatment scores (VAS and Oswestry Disability In-
dex) were conducted using the Wilcoxon signed-rank test.
A p-value <0.05 was considered statistically significant. No
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Table 1. Changes in pain and disability scores before and

after treatment

Measure Value (Min/Med/Max) p
(meanxSD)

VAS pre-treatment 711+1.37 5/7/9 <0.001

VAS post-treatment  4.48+0.89 3/5/6

ODI pre-treatment 35.37+£5.34 28/34/49 <0.001

ODI post-treatment  26.70+4.31 19/28/35

Values are presented as mean+SD (minimum/median/maximum.). P-val-
ues indicate the significance of the difference between pre-treatment and
post-treatment scores. VAS: Visual analog scale; ODI: Oswestry disability index.

power analysis was performed in this study due to the small
sample size, which represents a limitation and may affect the
generalizability of the findings.

RESULTS

The study included 27 patients with a mean age of 41.7+9.2
years (range: 22-61 years). Of these, 18 (66.7%) were female
and 9 (33.3%) were male. The mean body mass index (BMI)
was 27.8+3.5 kg/m? (range: 22-34 kg/m?). The mean dura-
tion of symptoms was 6.2+2.1 months (range: 3-12 months).
Regarding occupational status, 8 patients (29.6%) were un-
employed, 12 (44.4%) had desk-based jobs, and 7 (25.9%)
were engaged in physically active jobs.

To evaluate the clinical impact of the combined treatment,
changes in pain and disability scores were analyzed. The
mean VAS score showed a significant decrease from 7.11+£1.37
(5/7/9) at baseline to 4.48+0.89 (3/5/6) after treatment
(p<0.001), while the Oswestry Disability Index (ODI) score de-
creased from 35.37+5.34 (28/34/49) to 26.70+4.31 (19/28/35)
(p<0.001). These reductions in VAS and ODI scores were
found to be significantly associated with improved clinical
outcomes, indicating that the combined intervention of lum-
bar ozone therapy and core stabilization exercises is associ-
ated with a meaningful reduction in both pain intensity and
disability levels (Table 1).

DISCUSSION

In the present retrospective study, patients diagnosed with
Low back pain due to lumbar discopathy who received para-
vertebral ozone therapy in addition to a standard core exer-
cise program were examined. Our findings showed signifi-
cantimprovements in pain levels (VAS) and functional status
(ODI) following this treatment protocol. These results sug-
gest that paravertebral ozone therapy, when combined with
an exercise program, may be associated with short-term
positive effects on pain and functional outcomes.

The global prevalence of low back pain is considerably high.
Hoy et al.?! emphasized in their systematic review that low
back pain is among the most common health problems
worldwide and has a substantial impact on quality of life.
Lifetime prevalence reaches up to 80%, and the annual hos-
pital admission rate in the adult population approaches 15%.
2 Therefore, investigating the effectiveness of conservative
treatment methods is of great importance.

The lumbar spine is a fundamental structure that provides
stability and mobility to the trunk. Since low back pain and
spinal dysfunctions most commonly occur in this region, the
importance of exercise programs targeting it is frequently
emphasized in the literature. The core region includes the
abdominal muscles, deep spinal muscles (multifidus and
transversus abdominis), and pelvic floor muscles. The sta-
bility model explains spinal stability as the harmony of pas-
sive (ligaments and bony structures), active (muscles), and
neural (nervous system control) subsystems.?¥ [ow-risk
strengthening exercises, such as the “Big Three" (curl-up,
side plank, and bird-dog), have been shown to be effective in
spinal health.? Core exercises ensure active stabilization of
the spine, reduce mechanical loading, improve postural con-
trol, and support balance through deep muscle activation
(multifidus and transversus abdominis).

Randomized controlled trials have demonstrated that core
exercises provide functional improvements in chronic low
back pain.?2

Minimally invasive methods, including corticosteroid and
anesthetic injections, acupuncture, and mesotherapy, have
also been developed in addition to physiotherapy and spi-
nal manipulation for the treatment of LBP. Among these,
oxygen-ozone therapy has gained increasing popularity.?”
The efficacy of ozone therapy has been supported by vari-
ous clinical studies. Ozcan et al.”® showed that paraverte-
bral ozone injections significantly reduced pain symptoms
in people with low back pain. Similarly, Bhatia et al.?® re-
ported that ozone therapy is a safe and effective option in
patients with lumbar disc herniation, providing long-last-
ing benefits at one-year follow-up.

Ozone exerts dual effects, both direct and indirect, through
mechanical and anti-inflammatory mechanisms. Its oxidiz-
ing action degrades glycosaminoglycan chains in the nucleus
pulposus, reducing their water-retaining capacity, thereby de-
creasing herniation size and relieving compression on venous
and arterial structures. This results in hyperoxygenation and
pain reduction via direct and indirect mechanisms. Addition-
ally, ozone modulates the inflammatory cascade by altering
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arachidonic acid metabolism to inflammatory prostaglan-
dins.P? Finally, stimulation of fibroblastic activity by ozone
initiates the repair process through collagen deposition.B! Via
the paravertebral route, ozone therapy may also exert local
biochemical effects, including oxygenation, vasodilation, and
correction of local acidosis.®? Andreula et al.®¥ reported that
minimally invasive intradiscal ozone therapy could serve as
an alternative to surgery. Akkawi® also demonstrated that
ozone therapy yields positive results in musculoskeletal dis-
orders through its anti-inflammatory and analgesic effects.

The literature indicates that combining ozone therapy with
core exercises results in more significant clinical outcomes
compared with either treatment alone. Ozone therapy reduc-
es pain and inflammation in the short term, whereas core
exercises provide long-term stability and muscular endur-
ance, thereby lowering recurrence rates.

A study evaluating the combination of oxygen-ozone ther-
apy and proprioceptive neuromuscular facilitation (PNF) in
patients with acute or subacute LBP showed that combin-
ing ozone therapy with PNF produced better outcomes in
pain and functionality compared with combining ozone with
a Back School program.®” Similarly, a randomized clinical
trial of approximately 100 patients with chronic mechanical
LBP demonstrated that combining ozone therapy with phys-
jotherapy achieved longer-lasting and superior improve-
ments compared with physiotherapy alone, as observed at
six-month follow-up.B®

Our findings once again highlight the value of conservative
treatments. The marked short-term benefits of ozone thera-
py combined with core exercises are promising, particularly
in pain control and quality-of-life improvement. However,
heterogeneity in dosage, application routes, and session
numbers across studies makes it difficult to establish stan-
dardized treatment protocols.

The main Llimitations of our study include its retrospective
design, relatively small sample size, and absence of long-
term follow-up, which limit the generalizability of the find-
ings. Additional prospective, randomized studies with larger
sample sizes are warranted to confirm the long-term effects
of ozone therapy.

CONCLUSION

Lumbar ozone therapy combined with core stabilization exer-
cises is clinically effective for both short-term pain reduction
and functional restoration. The findings of this study suggest
that this combined treatment approach appears to be effec-
tive in reducing pain and improving functional outcomes in
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the short term. Therefore, combined treatment strategies
should be prioritized in low back pain management proto-
cols, and a multidisciplinary approach should be adopted.
However, this study has several limitations: its retrospective
design, small number of participants, and lack of long-term
follow-up. Larger prospective, randomized, and controlled
studies are warranted to confirm these results and further
evaluate the long-term benefits of this treatment protocol.
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