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SUMMARY - This study compares the results obtained after O2-O3 chemonucleolysis in patients
treated early and patients with long-standing symptoms. Because very few patients are referred in the
acute stage, we considered patients treated early all those with symptoms of less than six months duration. Patients were divided into two groups: Group A: 37 patients with symptoms lasting less than six
months; Group B: 52 patients with long-standing symptoms lasting from more than six months up to 20
years. Intradiscal and periganglionic injection was administered by extraspinal lateral approach using a 22
G × 17.78 cm spinal needle. Results were assessed by a modified version of the Oswestry questionnaire
to make the evaluation as objective as possible. The questionnaire was administered to patients before
chemonucleolysis and one, six and 18th months after treatment.
Background
Our team has gained 18 years’ experience in
the percutaneous treatment of herniated lumbar
disc in more than 4000 patients. The techniques
adopted have changed over the years for a number
of reasons.
From 1987 to 1993 we treated lumbar herniated disc by papain injection obtaining satisfactory
results 3,4. However, the lack of a CE mark led us
to suspend the use of this product. We subsequently treated roughly 200 patients by nucleotomy
according to Onik6 but the results were somewhat
disappointing. A number of other techniques have
also been used.
Since 1997 we have performed intradiscal injection of an oxygen-ozone (O2-O3) mixture 2,7,8. The
positive outcome obtained in 70% of our patients
using a low cost technique virtually free of contraindications and side effects lent support to the
continued use of the treatment.
We have often been criticised for not having
undertaken a randomized trial comparing oxygenozone administration with commonly prescribed
medical treatments and the supposedly gold standard of surgery. There are no randomized studies on
the efficacy of any of the percutaneous techniques

proposed and our own attempts to perform such
studies have encountered major difficulties.
Firstly, patients are not referred to us in the
acute stage, but only after failure of other physical or medical treatments. Secondly, our patients
do not agree to be enrolled in a randomized study
comparing oxygen-ozone chemonucleolysis with
commonly administered drug treatments because
they have already experienced medical management failure.
In practical terms, our chemonucleolysis procedures are comparable with drug treatments but a
comparative study of patients treated with oxygenozone only in the acute stage has hitherto been
impossible.
In addition, the pathophysiology of low back
pain and sciatica is complex since disc herniation is
only part of the cause and not necessarily the most
important factor. It is also difficult to pinpoint the
exact time of disease onset.
This hinders the possibility of randomized studies but also accounts for the many therapeutic
techniques available and their ongoing development.
Despite the lack of randomized studies, the large
number of patients treated to date is in itself evidence of the efficacy of O2-O3 chemonucleolysis.
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Figure 1

Introduction
This study compares the results obtained after
O2-O3 chemonucleolysis in patients treated early
and patients with long-standing symptoms. Because
very few patients are referred in the acute stage,
we considered patients treated early all those with
symptoms of less than six months duration.
Materials and Methods
From 1st January to 30th June 2004 we treated
89 patients with single herniated disc by O2-O3
chemonucleolysis in a single session. Results were
assessed 18 months after treatment.
Patients were divided into two groups: Group
A: 37 patients with symptoms lasting less than six
months; Group B: 52 patients with long-standing
symptoms lasting from more than six months up
to 20 years. Group A comprised nine men and 11
women with an average age of 57 years. Group B
34

comprised 19 men and 16 women with an average
age of 49 years. Before referral to us all patients
had received drug treatments of varying duration
generally proportional to the duration of low back
pain. The technique used has been described in
previous articles 2,8: patients received intradiscal (4
ml) and periganglionic (10 ml) injection of an oxygen-ozone mixture with an ozone concentration of
27 µg/ml, followed by periganglionic injection of
corticosteroid (1 ml Depo-Medrone 40 mg) and
anaesthetic (2 ml Bupivacain 0.5%) at the same
session.
Intradiscal and periganglionic injection was
administered by extraspinal lateral approach using
a 22 G × 17.78 cm spinal needle. No premedication or anaesthesia was given. The procedure was
carried out in the day hospital. Needles were positioned over the site of injection using fluoroscopic
guidance5 (figures 1, 2).
Results were assessed by a modified version of
the Oswestry questionnaire to make the evaluation as objective as possible. The questionnaire was
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Figure 2

administered to patients before chemonucleolysis
and one, six and 18th months after treatment.
Results
For simplicity treatment outcome was classified
as positive, negative or null. A positive outcome
was considered a complete or almost complete
resolution of symptoms without the need for further treatment. Any mild recurrence on pain was
controlled by traditional medical management
with NSAIDs. Negative or null outcome was failure to relieve pain after treatment.
Treatment outcome was positive in 56 patients
(62.9%) and negative or null in the remaining 33
(37.1%).
Group A patients obtained a positive outcome in
20 cases (54%). The initial symptoms in this group
yielded an average Oswestry score of 19.5, whereas
the final average score after treatment was 9.75.
Group B patients obtained a positive outcome

in 35 cases (67.3%). The initial symptoms in this
group yielded an average Oswestry score of 18,
whereas the final average score after treatment
was 7.17. 25 of the 33 patients with a negative or
null outcome after treatment underwent surgery
for microdiscectomy. In all cases O2-O3 chemonucleolysis had no effect on the surgical procedure.
No complications related to O2-O3 chemonucleolysis treatment were encountered in any patient.
Some patients not included in this cohort were
unsatisfied with the treatment outcome and underwent repeat O2-O3 chemonucleolysis. The results
obtained in these cases will be the object of a further study.
Discussion
A positive treatment outcome was obtained at
18 months after O2-O3 chemonucleolysis in 62.9%
of patients in both groups. This is a satisfactory
result for a mildly invasive procedure virtually free
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from risks and complications. In addition O2-O3
chemonucleolysis is a low cost technique and can
be repeated if necessary. It is difficult to account
for the different outcome obtained in the two
groups of patients treated in this study. As a whole,
the patients with more recent onset of symptoms
presented a more severe clinical status and were
older on average. This could explain the lower percentage of positive results in Group A with respect
to Group B.
In our experience, it is useful to administer O2-
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O3 chemonucleolysis to treat low back pain and
herniated disc before resorting to surgery. Our
study demonstrated that the likelihood of a positive treatment outcome is irrespective of elderly
patient age and chronic symptoms.
A comparison of O2-O3 chemonucleolysis and
commonly administered drug treatments (steroids,
NSAIDs) in acute lumbar disc disease is currently
precluded by the difficulty in recruiting patients in
the acute stage who have not already tried medical
management.
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