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ORIGINAL ARTICLE

Intramuscular oxygen-ozone therapy in the treatment of low
back pain

Alessio Biazzo, Andrea Saverio Corriero, Norberto Confalonier:
Orthopaedic Department of Gaetano Pini-CTO Institute, Milan, Italy

Summary. Background and aim of the work: Intramuscular paravertebral injections of ozone are minimally
invasive, safe and eflicacy in reducing pain and disability. The aim of this paper is to present the early results
of paravertebral lumbar ozone injections in the treatment of low back pain. Mezhods: Between February 2011
and December 2015, a total of 109 patients underwent intramuscular paravertebral lumbar injections of
ozone due to low back pain. Of them, 42 interrupted the treatment at a medium of 5.4 injections and were
lost to follow-up. Of the 67 remaining patients, only 24 answered to our questionnaire. Local and radiating
pain was assessed using a 10-cm horizontal Visual Analogue Scale. Perceived functional status and disability
were evaluated using the Oswestry Disability Index, administered before treatment and one month after the
last injection. Results: Visual Analogue Scale reduction was demonstrated in 23 out of 29 cycles (79%) of
ozone therapy. Regarding disability evaluation, Oswestry Disability Index score reduction was assessed in all
except one. No complications were recorded. Our results are similar to the other reports: 79% of patients had
VAS reduction of 2.3 points and all except one patient reported ODI reduction (average reduction of 9%).
Conclusions: Lumbar paravertebral oxygen-ozone injections are minimally invasive, safe, cheaper and effective
in relieving pain as well as disability. This technique is easy to perform, it doesn’t need computed-tomography
or anesthesiologist support. We suggest its application in low back pain as first choice to replace intradiscal
computed-tomography-guided infiltrations and to avoid or delay surgery. (www.actabiomedica.it)
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Introduction

The efficacy of oxygen-ozone therapy in medicine
is nowadays well defined and demonstrated in several
fields, such as vascular diseases, infections, orthopedics
and odontoiatry. Nevertheless, due to an improper em-
pirical use by some practitioners, lack of standardiza-
tion, ozone generators without appropriate photom-
eter, and scarcity of scientific data, orthodox medicine
tends to refuse ozone therapy.

The rational of its use is based on the exploita-
tion of the chemical properties of ozone, an unstable
allotropic form of oxygen. Ozone therapy has a direct

(mechanical) and indirect (anti-inflammatory) ef-
fect (1). The direct effect consists in the lysis of the
proteoglicans composing the disc’s nucleus pulposus,
which results in the release of water molecules and the
subsequent cell degeneration of the matrix, which is
then replaced by fibrous tissue, leading to a reduced
disc volume (2). The indirect effect is realized by alter-
ing the breakdown of arachidonic acid to inflamma-
tory prostaglandins. As result, by reducing the inflam-
matory components, there is a subsequent decrease in
pain (3).

Regarding its use in orthopedic field, ozone can
be administered through several ways, such as intra-
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muscular, intradiscal, intraforaminal and periradicular.
Usually, except for intramuscular way, the other need
to be computed-tomography (CT)-guided and to be
performed with anesthesiologist support.
Intramuscular lumbar paravertebral injections of
ozone are minimally invasive, safe and efficacy in re-
ducing pain, as well as disability and intake of anal-
gesic drugs (2). The aim of this paper is to present the
early results of paravertebral lumbar ozone injections
in the treatment of low back pain (LBP) caused by
several pathologies, such as discal bulging, disk her-

niation (DH), spondylolisthesis and lumbar stenosis.

Methods

Between February 2011 and December 2015, a
total of 109 patients underwent intramuscular para-
vertebral lumbar injections of ozone due to LBP. Of
them, 42 interrupted the treatment at a medium of
5.4 injections and were lost to follow-up. Seventeen
of them had a reduced VAS, 14 had an increased VAS
and 11 were stable. Finally, a total of 67 patients com-
pleted the 12 injections of ozone and were followed
before and after treatment. Unfortunately, of the 67
patients, only 24 answered to our questionnaire. Their
data, clinical aspects and results are summarized in ta-
ble 1. There were 9 females and 15 males, with an aver-
age age of 66.2 years (range 46-88 years). All patients
were studied with clinical evaluation, standard x-rays
and Magnetic Resonance Imaging (MRI). All patients
had a long clinical history, with an average of 6.5 years
of LBP (range 1-20 years). Four of them underwent
lumbar herniectomy before our treatment. LBP was
due in 10 patients to lumbar discal bulging (LDB).
Seven cases had LDB associated with sciatica without
neurological deficits. Four patients had lumbar DH, 2
had lumbar stenosis and 1 had spondylolisthesis. Five
of them underwent 2 cycles of injections.

Inclusion criteria were: LBP with or without sci-
atica (congruous with the level of pathology detected
with MRI), VAS greater than 0 or in alternative ODI
greater than 10%. Exclusion criteria were: neurological
deficits, cauda equine syndrome, diabetic neuropathy,
pregnancy and favism, in which ozone therapy is con-
traindicated. All patients were orally informed of the

potential risks of treatment and written informed con-
sent was obtained from all the subjects.

All procedures were performed in the outpatient
clinic without anesthesiologist support. Each patient
received 12 intramuscular injections (2/week) of an
oxygen-ozone mixture (20 ml) with an ozone concen-
tration of 27 ug/ml, obtained by means of a Multios-
sigen 98 HCPS generator (Multiossigen s.r.l., Gorle,
Bergamo, Italy). The intramuscular injection was ad-
ministered in the paraspinal lumbar muscles of the
corresponding affected level, bilaterally (20 ml for each
side), using an extraspinal lateral approach, under ster-
ile conditions, with a 22-gauge needle. An injection
time of 15 seconds was used, since longer injection
time was deemed unsuitable because of the instability
of ozone, which starts decaying after about 20 seconds
(2). In order to promote homogeneous distribution of
the gas through the muscular fibers, the injection site
was gently massaged at the end of the procedure.

Local and radiating pain were assessed using a
10-cm horizontal Visual Analogue Scale (VAS), with
0 cm labeled “no pain” and 10 cm “worst pain I have
ever had”, administered before and after treatment.
Perceived functional status and disability were evalu-
ated using the Oswestry Disability Index (ODI), ad-
ministered before treatment and one month after the
last injection.

Results

All patients were retrospectively evaluated with
VAS and ODI scale. The mean pre-treatment VAS score
was 5.6 (range 0-10), while the mean pre-treatment
ODI score was 34% (range 12-62%). After treatment,
we obtained a reduction of 2.3 point of the VAS scale
(mean value was 3.3) and of 9% of the ODI score (mean
value 25%). Three patients underwent lumbar videosco-
py after treatment, because of persistent LBP, of which
1 was a 79 year-old man with severe lumbar stenosis, 1
was a 65 year-old female with spondylolisthesis L5-S1
and the last was a 64 year-old man with multiple DH.

VAS reduction was demonstrated in 23 out of 29
cycles (79%) of ozone therapy (mean VAS score reduc-
tion 2.3); 6 of them had a VAS score increase (mean
VAS score increase 2.5).
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Table 1.
Patient Gender Age Diagnosis Duration VAS VAS ODI ODI Previous Treatments
of symptoms ~ pre- post- pre- post-  treatments  post-
(years) treatment treatment treatment treatment injection
(1 month)
1 F 48  LDB + sciatica 3 5 1 34% 22%
2 M 48  LDB + sciatica 2 7 3 44% 20%
3 F 65  Spondylolisthesis L5-S1 5 7 0 24% 16%
3 F 65  Spondylolisthesis L5-S1 2 4 3 32% 22% Lumbar
videoscopy
4 F 72 LDB 1 0 2 12% 8%
5 M 63 LDB 10 5 3 20% 4%
5 M 64 LDB 10 5 1 30% 20%
6 M 48 LDB 15 0 2 30% 20%
7 F 48 LDB 2 6 5 16% 14%  Discectomy
L5-S1
M 87 LDB 2 5 3 38% 17%
9 M 88  LDB + sciatica 8 7 4 44% 42%
10 M 82 LDB 3 9 4 50% 42%
11 M 64 HD L4-L5,L5-S1 8 8 2 42% 32% Lumbar
videoscopy
12 F 75 LDB + sciatica 2 5 48% 28%
13 M 62 LDB 6 7 30% 30%
14 M 79  Lumbar stenosis 4 5 9 20% 40% Lumbar
videoscopy
15 M 46  LDB + sciatica 7 8 5 62% 46%
16 M 76 HD L4-L5 4 2 3 24% 18%  Discectomy
L4-15
17 F 46 LDB 20 8 4 38% 20%  Herniectomy
L4-1L5
17 F 48 LDB 20 4 2 26% 18%  Herniectomy
L4-1L5
18 M 82 LDB 2 8 7 40% 28%
19 F 80  Lumbar stenosis 10 8 2 58% 36%
20 M 67 LDB 6 7 2 16% 16%
21 M 76 HD L3-14 1 6 1 22% 12%
22 M 76  LDB + sciatica 5 7 5 48% 40%
23 F 65 HD L3-14,14-L5 4 10 5 52% 42%
23 F 66 HD L3-14,14-L5 9 1 4 44% 26%
24 F 66 LDB + sciatica 10 7 1 26% 26%
24 F 67 LDB + sciatica 10 2 1 26% 14%

Abbreviations. M: male; F: female; VAS: Visual Analogue Scale; ODI: Oswestry Disability Index; LDB: lumbar discal bulging; HD:
herniated disk.

Regarding disability evaluation, ODI score re-  Conclusions
duction was assessed in all except one patient (a 79
year-old man with severe lumbar stenosis). No com- LBP with or without sciatic nerve involvement
plications were recorded. affects roughly 70-80% of the population at least once
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in their lifetime (4). Until 15 years ago, surgery was
the treatment of choice, but conservative measures are
now preferred in the wake of unsatisfactory surgical
outcomes (5). The natural history of DH tends to be
favorable in most cases; spontaneous regression of DH
in longitudinal imaging studies has been reported (6)
and a spontaneous resolution of pain within the acute
phase (from 6 to 12 weeks after pain onset) has been
documented in 60-80% of patients with sciatica (7).
Nowadays, surgery is indicated only in patients with
intolerable pain, progressive neurological deficits or
risk of cauda equine syndrome (8). Surgical treatment
of DH is reported to have a short-term success rate of
85-90%. The success rate tends to decrease to 70-80%
during long-term follow-up (more than 6 months)
as a result of the appearance of symptoms related to
failed back surgery syndrome (9). Neurosurgeons have
consequently tended to adopt a more conservative ap-
proach, and it is estimated that only 3-4% of all pa-
tients affected by LBP and/or sciatica receive surgical
treatment in the United States (10).

Minimally invasive methods have been developed
(such as corticosteroid and anesthetic injections, acu-
puncture, mesotherapy) in addition to physiotherapy
and vertebral manipulation to treat LBP. Among
them, there has been increasing use of oxygen-ozone
therapy. Ozone has a double effect, direct and indi-
rect, or mechanical and anti-inflammatory. Ozone has
an oxidizing action and breaks down some of the gly-
cosaminoglycans chains in the nucleus pulposus and
reduces their ability to hold water, diminishing the
size of herniation and subsequently contributing to
reduce hernia impingement on the venus and arterial
flow. This causes hyper-oxygenation and reduces pain
by direct and indirect mechanism. Besides, ozone has
an effect on the inflammatory cascade by altering the
breakdown of arachidonic acid to inflammatory pros-
taglandins (3). Finally, the stimulation of fibroblastic
activity by ozone results in the initiation of the repair
process by stimulating collagen deposition (11,12).

Among minimally invasive methods, ozone can be
administered through intradiscal way, intraforaminal,
intramuscular (2,13,14) and periradicular. Several pa-
pers have already demonstrated good results with low
costs and very rare collateral effects (1,2,13-19). While
intradiscal injections seem to exploit mechanical and

anti-inflammatory effect, paravertebral intramuscular
injections probably use only the anti-inflammatory
mechanism (3).

Periradicular and intradiscal injections have been
proposed since the late 1990s as a treatment for lum-
bar DH (20-23). Since then, several retrospective and
randomized controlled studies have been published
confirming clinical success in 70-80% of patients (20-
23). In 2003 Andreula et al. (1) reported the results of
a study involving 600 patients, treated with intradiscal
and periganglionic CT-guided injections of oxygen-
ozone versus corticosteroid and anesthetic plus oxy-
gen-ozone. They had better results in the last group
with a success rate at 6 months of 78.3% and statisti-
cally significant difference between the 2 groups. In
2005 Bonetti et al. (16) described the outcomes of a
randomized controlled study, reporting better results
for oxygen-ozone intraforaminal injections versus per-
iradicular infiltration of steroids. Muto et al. (17) in
2010 presented a retrospective clinical study involving
2900 patients with LBP and treated with intradiscal-
intraforaminal oxygen-ozone CT-guided injections.
At 1 year follow-up, they reported success rate of 75-
80% for soft DH, 70% for multiple DH and 55% for
failed back surgery syndrome.

We found only 3 papers dealing with intramus-
cular oxygen-ozone injections in LBP. The advantage
of this kind of procedure is that can be performed
free-hand in the outpatient clinic, without premedi-
cation or anesthesiologist support. The disadvantage
is that it exploits only the anti-inflammatory effect
of ozone. Melchionda et al. (14) reported the results
of a matched pair study between paravertebral lum-
bar oxygen-ozone injections versus anti-inflammatory
analgesic drugs. They had 80% success rate for oxygen-
ozone treatment at 6 months follow-up versus 50% for
the anti-inflammatory analgesic drug group. Paoloni
et al. (2) conducted a multicenter, randomized, double-
blind, simulated therapy-controlled clinical trial. Thir-
ty-six patients received intramuscular-paravertebral
ozone injections whereas 24 received simulated lumbar
intramuscular-paravertebral injections with false nee-
dle. Patients who received ozone had significant lower
pain scores (VAS was 0.66 in the study group and 4.0
in the control group) compared to patients who re-
ceived simulated therapy. Sixty-one patients became
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pain-free at a medium follow-up of 6 months. More
recently, Apuzzo et al. (13) confirmed efficacy of in-
tramuscular ozone injections in LBP: according their
results, oxygen-ozone therapy was associated with bet-
ter results in the short-term follow-up, whereas global
postural re-education, alone or in combination with
ozone, seemed to be associated with a further reduc-
tion in pain over time. Our results are similar to the
other reports: 79% of patients had VAS reduction of
2.3 points and all except one patient reported ODI re-
duction (average reduction of 9%).

Our study has certain limitations: first of all the
short term follow-up (1 month), second the small
number of patients, due to a reduced compliance dur-
ing treatment.

Lumbar paravertebral oxygen-ozone injections
in the treatment of LBP are minimally invasive, safe,
cheaper and effective in relieving pain as well as dis-
ability. In literature only a very small percentage of
patients are reported to present side effects. This tech-
nique is easy to perform, it doesn’t need CT or an-
esthesiologist support. We suggest its application in
LBP (due to lumbar discal bulging, lumbar stenosis,
spondylolisthesis and DH) as first choice to replace in-
tradiscal CT-guided infiltrations and to avoid or delay

surgery.

Level of Evidence: Level 4 retrospective study.
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