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Abstract: Introduction. Percutaneous ozone discolysis consists of the intradiscal injection of medical ozone for therapeutic
purposes. This is an innovative per cutaneous surgical treatment of which the use is recent in our department. The purpose of this
work was to report our experience on this practice in our country where the neurosurgeon is the first and only recourse in case of
disc LBR with failure of conservative treatment. Methods. This was a retrospective study from 2016-2021, including all
consenting patients in whom the diagnosis of disc LBR with failure of conservative treatment was retained and who benefited
from ozone discolysis. These patients were reassessed (VAS, Lasegue sign and neurological examination) at one week, two
weeks, one month, three months. Results. Lumbar ozone discolysis was performed in 298 patients or 84.4% of lumbar disc
herniation surgeries. This discolysis indication was mainly disabling LBR (68.8%) and hyperalgic LBR (24.8%). Discolysis
concerned 1 level (48.0%); 2 levels (43.3%) and 3 levels (8.7%). At 1 week, 2 weeks, 1 month and 3 months there were
respectively 61.1%; 79.2%; 90.3% and 93.6% asymptomatic cases. Pending conventional surgery, discolysis was performed in
19 cases (6.4%) of paralyzing LBR resulting in total recovery. No complications were noted. Conclusion. Ozone discolysis was
currently the most commonly used treatment for the management of disc LBR after failure of conservative treatment. Patients’
favorable clinical evolution in the short and medium term indicates the efficacy of the treatment.
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industrialized and non-industrialized countries [1]. CT scan is
usually enough to link this pain to its disc origin. Magnetic
Resonance Imaging (MRI) is only useful in case of doubts on
CT scans.

1. Introduction

Lumboradiculalgia (LBR) is very common, especially in
active adults. It is one of the most common health problems in
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Treatment is primarily conservative. Surgery is only
indicated in around 10-20% of cases where this conservative
treatment has failed (disabling LBR, hyperalgesic LBR) or in
the event of paralyzing LBR [1-3].

Many surgical procedures (conventional discectomy,
minimally invasive microscopic or endoscopic surgery,
percutaneous surgery) are offered if conservative treatment
fails [4]. Percutaneous surgery seems to have the best benefits
for the patient when the product used is little or no harmful to
the patient [5]. Nowadays, ozone discolysis (or
chemonucleolysis or nucleolysis or Intradiscal ozone therapy)
is one of the emerging treatments because of the total ozone
safety at therapeutic doses [6]. This treatment consists of an
intradiscal injection, according to various protocols, a mixture
of oxygen and ozone (medical ozone or oxygen-ozone=.
02-03). It can be repeated several times in case of recurrence.
At present, there are still no standardized procedures for this
purpose [7].

In West Africa, conventional open surgery was the main
treatment performed in this spine pathology. In Burkina Faso,
since July 2016, percutaneous ozone discolysis is practiced.
The aim of this work was to report our experience on this
practice in our country where neurosurgeon is the first and
only recourse in case of disc LBR with conservative treatment
failure.

2. Method

This was a prospective study, run over a period of five years
from 1 July 2016 to 30 June 2021 in Yalgado Ouedraogo
Teaching Hospital neurosurgery department in Ouagadougou,
Burkina Faso.

The study population was patients who had admitted for a
common LBR without neurological deficits or with a
moderate deficit (paresis with muscle strength >3/5 or uni
radicular plegia with muscle strength <3/5). Were included in
the study, all patients in whom the diagnosis of disc LBR with
failure of conservative treatment (drug and physical treatment)
had been retained and who benefited from lumbar discolysis
with ozone after giving their enlightened consent. Were not
included any case of common LBR effectively treated
conservatively, all cases of non-discal common LBR, any case
of discal LBR after failure of conservative treatment with
appearance of a significant neurological deficit (multi-root
plegia with muscular strength < 3/5). Conventional surgery
had been proposed to these cases of common LBR with a
significant deficit. Were therefore recorded 1446 cases of
common LBR without deficit or with a moderate neurological
deficit. Among them 1093 were improved by the conservative
treatment and in 353 cases, there was a failure of the
conservative treatment. Among these cases of failure of the
conservative treatment, a conventional discectomy had been
performed in 55 patients who presented during the
conservative treatment a significant neurological deficit.
Percutaneous discolysis with ozone was performed in 298
patients who had disc LBR without neurological deficits or
with moderate deficit and with failure of conservative
treatment. All these 298 patients were included in our study.
These patients had not previously benefited from
percutaneous discolysis with ozone because this technique is
recent in our country and it is the first study that we are
carrying out on this subject. Figure 1 shows the flowchart of
common LBR cases without neurological deficits or with
moderate deficit supported in our department.

Commune LBR with no
deficit or moderate

deficit
(1446 cas)

Improved under

conservative treatment
(1093 cas)

Disc herniation
(763 cas)

Common non-discal LBR
(330 cas)

Failure of conservative

treatment
(Disc herniation)
(353 cas)

Conventional surgery
(55 cas)

Ozone discolysis
(298 cas)

Figure 1. Diagram of flow of common LBR cases without neurological deficits or with moderate deficit supported in the department.

Concerning percutaneous ozone discolysis procedure; in all
patients; discolysis was done on an outpatient basis, under
local anesthesia in the operating room with strict compliance

with asepsis. Patient is installed in ventral decubitus on 2
blocks (shoulders and iliac crests), fluoroscopic identification
of the disc to be treated, local infiltration of lidocaine,
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sometimes associated with sedation and intravenous analgesia.

The lumbar entry point corresponds to a line in the sagittal
plane passing through the outer edge of the lumbar muscle
masses (approximately 10 cm outside spines line). A special
fine and long discolysis needle is implanted in the disc and
then between 50 and 150 cubic millimeter of an oxygen-ozone
mixture (0,-0;) is injected whose concentration of ozone in
this mixture varies between 20 and 25 micrograms per cubic
millimeter. Figure 2 shows images (CT and per-procedural
fluoroscopy) of a case of lumbar discolysis.

Figure 2. Images of a case of lumbar ozone discolysis. (a) Pre-procedural
parenchymal window and sagittal reconstruction CT scan showing L4L5 and
L5S1 disc herniations. (b) per procedural fluoroscopy showing discolysis
needles implanted in L4L5 and L5S1 with the presence of ozone in L4L5 in the
form of a more visible opacity in L4L5.

Thirty minutes to an hour after discolysis patient is allowed
to go home. Subsequently, these patients were reassessed on
visual analogic scale (VAS), Lasegue sign and neurological at
one week, two weeks, one month, three months. Regarding
visual analogic scale (VAS), there was no pain (VAS = 0 cm).
Pain was mild (VAS = 1-2 c¢cm); moderate (VAS = 3-4 cm);
intense (VAS = 5-7 cm) or very intense (VAS = 8-10 cm).
Lasegue sign was absent when the angle was less than 70°.
Pain was mild (50°-70°), moderate (30°-50°), intense (10°-30°)
or very intense (<10°). There was no motor deficit when
muscle strength (MS) was rated at 5/5. There was paresis (MS
>3/5) or plegia (MS < 3/5).

3. Results

3.1. Frequency and Socio-Demographic Data

During the 5-year study period, 298 cases of percutaneous
lumbar ozone discolysis were performed. Percutaneous
lumbar discolysis with ozone represented 84.4% of surgical
procedures performed in the cases of conservative treatment
failure in the presence of a disc LBR with no deficit or with a
moderate deficit.

Patients mean age was 50.3 years with a standard deviation
of 12.1. Extremes were 14 and 84 years. Sex ratio was 0.9
(144 male/154 female).

3.2. Diagnostic Data

The average time between the first symptom and the first

consultation in our department was 33.8 months with
extremes of 3 days and 20 years. All patients had received
prior drug therapy, including 219 cases (73.5%) per os, 72
cases (24.2%) parenteral and 20 cases (6.7%) epidural
corticosteroid infiltration. These were paracetamol (291 cases
or 97.6%); nonsteroidal anti-inflammatory drugs (161 cases or
54%); tramadol (161 cases or 54%); paracetamol codeine (154
cases or 51.7%); corticosteroids (134 cases or 4.5%); muscle
relaxants (85 cases or 28.5 %); morphine (7 cases or 2.4%).

No pathological history was noted in 137 patients (46%). In
the other patients, history was as follows high blood pressure
(42 cases or 14.1%), peptic ulcer disease (25 cases or 8.4%),
degenerative lumbar spine surgery (16 cases or 5.4%),
overweight or obesity without quantification (23 cases or
7.7%), diabetes (15 cases or 5%), hepatitis B (1 case or 0.3%),
mitral insufficiency (1 case or 0.3%), acute pericarditis (1 case
or 0.3%). None of the patients had a history of lumbar ozone
discolysis.

The functional signs were represented by LBR (270 cases
or 90.6%); low back pain (12 cases or 4%); functional
impotence (6 cases or 2%); claudication (5 cases or 1.7%);
paresthesia (2 cases or 0.7%). According to the visual analogic
scale (VAS); pain was mild (VAS 1-2) in 153 cases (51.3%);
moderate (3-4) in 10 cases (3.4%); intense (VAS 5-7) in 61
cases (20.5%); very intense (VAS 8-10) in 74 cases (24.8%).

On physical examination, there was no sign of Lasegue in
150 cases (50.3%). Lasegue sign was present with an angle of
less than 10° in 74 cases (24.8%); 11-30° in 12 cases (4%);
31-50° in 46 cases (15.4%) and 51-70 in 16 cases (5.4%). Root
involvement was right unilateral in 112 cases (37.6%): left
unilaterally in 94 cases (31.5%) and bilateral in 92 cases (30.9
It was well systematized following a root traject in 190 cases
(63.8%) and badly systematized in the other cases. For
systematized attacks, L4 root was involved in 11 cases (5.8%);
L5 in 76 cases (40%); S1 in 67 cases (35.3%); L5 and S1 roots
in 26 cases (13.7%); LS5 and L4 in 10 cases (5.3). Root motor
disorders were noted in 59 patients (19.8%) including 40 cases
of paresis (13.4%) and 19 cases of uniradicular plegia (6.4%).
Root hypoesthesia was present in 28 patients (9.4%).

All patients performed at least one imaging exam each. CT
scan was performed by 250 patients (83.9%); MRI by 35
patients (11.7%); CT scan + standard X-ray by 8 patients
(2.7%); CT scant+ MRI by 3 patients (1%); CT scan + MRI +
standard X-ray by 1 patient (0.3%) and CT scan + MRI+
saccoradiculography-CT by 1 patient (0.3). In total it was
performed 263 CT (88.3%), 39 MRI (13.1%), 9 standard X-rays
(3%) and 1 saccoradiculography—CT (0.3%). Herniated disc
involved at 1 level in 143 cases (48.0%); 2 levels in 129 cases
(43.3%) and 3 levels in 26 cases (8.7%). It sat in L4LS5 in 224
cases (75.2%); in L5S1 in 221 cases (74.2%); in L3L4 in 95
cases (31.9%) and in L2L3 in 20 cases (6.7%).

Three control CT scans were performed 3 months after
ozone discolysis. It made it possible to objectify a reduction of
hernia in 1 case and a stable aspect of hernia in the other 2
cases. Figure 3 shows pre-and post-procedural images of
patients in whom there was a frank reduction of the hernia
after 3 months ozone discolysis.
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Figure 3. Pre-and post-procedural images of a patient in whom there was a frank reduction of the hernia after 3 months ozone discolysis. (a): pre-procedural
images showing a left postero-lateral disc herniation completely filling the left lateral recess that the root is not visible. (b): post-procedural image showing the

free left lateral recess with the root clearly visible.

3.3. Therapeutic and Evolutive Data

It was after the failure of conservative treatment that
discolysis was indicated in cases of non-paralyzing LBR (279
cases, i.e., 93.6%); in 19 cases (6.4%) it was paralyzing LBR.
Among non-paralyzing LBR there was disabling LBR in 205
cases, i.e., 68.8% (including 165 non-deficient cases and 40
cases of paresis) and hyperalgesic LBR in 74 cases (24.8%). In
the same patient, the number of discs levels treated by
discolysis and the site of discolysis were the same as those

discs’ herniation objectified on medical imaging. No
complications related to this procedure were noted.

One week after discolysis, 182 patients (61.1%) showed no
pain (VAS = 0) and had a normal physical examination. There
was no Lasegue sign in 211 cases (70.8%). A regression of
motor deficits was noted in all cases. At 2 weeks, 1 month and
3 months, there were respectively 236 (79.2%); 269 (90.3%)
and 279 (93.6%) asymptomatic cases (absence of pain and
deficit). Table 1 summarizes the evolution of the VAS,
Lasegue sign and the radicular motor deficit of patients.

Table 1. Evolution of VAS, Lasegue sign and root motor deficit of patients after ozone discolysis.

Pre-discolysis Post discolysis
1 week 2 weeks 1 month 3 months
n % n % n % n % n %
Analogic visual scale (VAS))
No pain (VAS =0 cm) 0 0.0 182 61.1 236 79.2 269 90.3 279 93.6
Mild pain (VAS = 1-2 cm) 153 51.3 101 339 51 17.1 17 5.7 10 29.4
Moderate pain (VAS = 3-4 cm) 10 34 9 3.0 6 2.0 6 2.0 9 26.5
Severe pain (VAS = 5-7 cm) 61 20.5 6 2.0 5 1.7 6 2.0 0 0.0
Very severe pain (VAS = 8-10 cm) 74 24.8 0 0.0 0 0.0 0 0.0 0 0.0
Lasegue sign
No Lasegue sign (>70°) 150 50.3 211 70.8 247 82.9 276 92.6 293 98.3
Pain was mild (50° -70°) 16 5.4 76 25.5 51 17.1 22 7.4 5 1.7
Moderate pain (30°-50°) 46 15.4 11 3.7 0 0.0 0 0.0 0 0.0
Severe pain (10°-30°) 12 4.0 0 0.0 0 0.0 0 0.0 0 0.0
Very severe pain (<10°) 74 24.8 0 0.0 0 0.0 0 0.0 0 0.0
Root motor deficits 59 19.8 29 9.7 6 2.0 0 0.0 0 0.0
Root paresis 40 13.4 21 7.0 6 2.0 0 0.0 0 0.0
Root plegia 19 6.4 8 2.7 0 0.0 0 0.0 0 0.0

4. Discussion

Lumbar ozone discolysis accounted for more than 3/4 of
surgical activity for LBR by disc herniation with a surgical
indication (LBR with conservative treatment failure). This
high prevalence of lumbar ozone discolysis could be
explained by the many advantages offered by this treatment.
Indeed, it has the advantage not only its lower cost, but also,
the harmlessness of ozone, the fact that it is performed on an
outpatient basis, the fact that it better respects the anatomy,

because no resection is necessary so no spinal instability
aggravated or caused by this gesture and especially the fact
that it can be easily resumed in case of recurrence. In addition,
no complications of ozone discolysis were noted by most
authors [8-12]. For other authors, it is a cost-effective
procedure with a very low complication rate (0.1%) [13].
Radicular pain is resolved before back pain, as seen with
microdiscectomy. Meta-analyses from large patient samples
have demonstrated that ozone discolysis procedure is safe and
effective in the short and long term, with recognized benefits
up to 10 years after treatment [13].
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Microendoscopic  discectomy is less invasive than
conventional open discectomy, but the long-term benefits of
this technique are still debated. Furthermore, after surgery, in
up to 40% of cases, patients develop worsening pain and
failure syndrome of back surgery, which is an important cause
of chronic pain with high morbidity and disability [14]. Thus,
several percutaneous techniques of injection Intra discs have
been proposed: cortisone, ozone, ethanol gel, Platelet-Rich
Plasma (PRP) injections, mixture of platelet concentrates and
growth factors [5]. All these percutaneous techniques have
their advantages and disadvantages. Nucleolysis (or discolysis)
of papain once used has been abandoned because of its
complications.  [15].  Similarly, sometimes serious
complications have been reported concerning steroids: root
damage, formation of medullary or epidural hematomas,
abscesses [16]. In addition, several studies demonstrate the
advantages of ozone discolysis compared to conventional
surgery, microsurgery and other percutaneous techniques [17].
Regarding the cost benefits of ozone discolysis, authors had
noted that compared to the conventional surgery group, the
ozone group showed: 1) a significantly lower number of days
of hospital stay: median of 3 days, p = 0.012; 2) significantly
lower costs: Median EUR 3702 versus EUR 364, p = 0.029
[17].

In our study, the indication of ozone discolysis was a
disabling (68.8%), hyperalgic in (24.8%) or paralyzing (6.4%)
LBR. CT scan was performed in 88.3% of cases; MRI in
13.1%. CT scan was sufficient to make the decision of ozone
discolysis. It has the advantage of detecting calcified hernias
causes of failure of ozone discolysis. Paralyzing LBR is not
one of the classic indications for ozone discolysis. It was
imposed on us by the financial conditions of patients that did
not allow to honor medical expenses of conventional surgery.
So, we performed ozone discolysis while waiting for surgery.
Fortunately, this gesture had led to a recovery of the motor
deficits. Ozone discolysis has also been proposed (in 9.06% of
cases) in our series when certain patient histories (mitral
insufficiency, acute pericarditis, hypertension, UGD...)
constituted limits to prolonged prescription of certain drugs or
to realization of general anesthesia. This has also been the case
for other authors [18].

In our study, after ozone discolysis, an absence of
symptoms and signs was found in 61.1% of patients at one
week; 79.2% at two weeks; 90.3% at one month and 93.6% at
three months. Similar good results have been published [9, 10,
19, 20]. The reduction in VAS score between study baseline
and study end (12 months) was 7.68 to 2.17 [20]. At 2 months
there was a significant decrease in pain disability in 37
patients (74%) which increased minimally at 6 months 38
patients (76%) (P < 0.001 and 99.9% CI [21]. These results
were also very satisfactory for deficits. Thus, after 2 weeks,
out of a series of 13 patients; Eleven reported complete
disappearance of their pain and 12 had a complete recovery of
their paresis [19]. At 1 month the complete recovery of deficit
increased to 13/13 while the results remained unchanged for

pain which underlines the subjective nature of pain (VAS) [19].

VAS subjectivity could explain why in our series why results

were better for Lasegue sign than for VAS. Ozone discolysis
effectiveness has also been noted in cases of recurrence
following conventional surgery [14, 22]. After ozone
discolysis, clinical improvement can be done gradually over
about 6 months even without a repeat of the procedure [19, 20,
23]. This result was unchanged after a new ozone discolysis
[5]. Concentrations ranged from 25 to 40 pg/ml of O5-O, for
volumes ranging from 5 to 10 ml and the combination of
steroids did not cause any static difference in clinical results
[21, 24]. We used a concentration of 20-25 pg/ml of O5-O, but
with a much larger volume (50-150 ml) without noting any
particular incident. On the other hand, the importance of
injected volume contributed to reinforce mechanical effect of
ozone discolysis.

A single CT scan of control on the three carried out in our
series had made it possible to objectify a frank reduction in the
size of the hernia. Other authors [11, 21, 24, 25] performed a
control MRI to objectify a reduction of the hernia. Multiple
linear regression analysis showed a strong correlation between
percentage change in post-treatment herniated disc volume
and the volume of the herniated disc before treatment and the
VAS before treatment (p<0.05) [25]. In our series in the 2
cases where the control CT scan showed a stable aspect of the
hernia, patients still reported an improvement in their pain.
This allows us to suspect that a control MRI done in an
appropriate way would have allowed us to objectify it is only a
discrete regression of the hernia size. It seems that its efficacy
in treating low back pain associated with disc herniation
comes from multiple properties together: (1) the biochemical
cascade of the arachidonic acid into inflammatory
prostaglandins is directly interrupted by ozone; (2) it increases
the concentration of oxygen in tissues suffering from
hypoxemia, due to the reduced microcapillary blood flow
determined by the mechanical disc compression; (3)
fibroblastic cells activity is stimulated by ozone to repair the
damaged disc by deposition of collagen; and (4) most
important, it reduces the disc volume acting directly on the
nucleus pulposus because it breaks the glycosaminoglycan
chains and prevents water retention, resulting in dehydration
of the disc [13]. Ant inflammatory activities, tissue
oxygenation, repairing processes, and disc shrinking: all these
factors contribute to relieve low back pain few after the
procedure [13]. To these biochemical effects, we note a
mechanical effect because the injection of ozone increases
disc space with the opening of the foramina and reduced root
compression. This mechanical effect most often contributes to
immediate postoperative analgesia.

5. Conclusion

Percutaneous lumbar ozone discolysis was by far the most
frequently performed surgery for failure of conservative
treatment. Its indications were dominated by disabling or
hyperalgic LBR.

CT scan was the most frequently used in medical imaging.
It had revealed the herniated disc in all cases. L4-L5 and
L5-S1 discs were the most affected.
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Results of ozone discolysis were very satisfactory in almost
all cases with no complications noted. It is a beneficial
treatment for both patient and surgeon with its economic,
social and anatomical advantages.
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