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Abstract Go to:

The spontaneous regression of disk herniation secondary to dehydration is a much-debated topic in
medicine. Some physicians wonder whether surgical removal of the extruded nucleus pulposusis realy
necessary when the spontaneous disappearance of a herniated lumbar disk is awell-known phenomenon.
Unfortunately, without spontaneous regression, chronic pain leads to progressive disability for which
surgery seems to be the only solution. In recent years, several studies have demonstrated the utility of
oxygen—ozone therapy in the treatment of disk herniation, resulting in disk shrinkage. This retrospective
study evaluates the outcomes of a series of patients with a history of herniated disks neuroradiologically
unchanged in size for over two years, treated with oxygen—ozone therapy at our center over the last 15
years. We treated 96 patients, 84 (87.5%) presenting low back pain complicated or not by chronic sciatica.
No drug therapy had yielded significant benefits. A number of specialists had been consulted in two or
more years resulting in several neuroradiological scans prior to the decision to undertake oxygen—ozone
therapy. Our study documents how ozone therapy for slipped disks “unchanged over time” solved the
problem, with disk disruption or a significant reduction in the size of the prolapsed disk material extruded
into the spinal canal.
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Introduction Go to:

Symptomatic lumbar disk herniation is a degenerative disease of the intervertebral disk that presentswith a
clinical picture characterized by back pain, sciatica, or compressive femoral (lumbar) radicul opathy and
functional limitations or incapacity. Studies on the natural history of disk herniation show that the herniated
intervertebral disk often resorbs completely or in part, and that the associated symptoms frequently subside
with conservative therapi es. 1719 Herniated disks are often detected in asymptomatic subjects undergoing
diagnostic imaging (computed tomography (CT) and/or magnetic resonance imaging (MRI)) for other
medical complaints. The herniated disk is therefore a dynamic phenomenon and arelatively common

condition with a favorable prognosis in most cases.”
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The variability of interventions and treatment offered for lumbar disk herniation reflects the uncertainty
regarding the indications for surgery. Recent years have seen an increasing number of reports on the use of
oxygen—ozone therapy for disk—root conflict caused by disk herniati on A81211-30 Tpe therapeutic efficacy
of CT-guided intraforaminal injection of an oxygen—ozone mixture in patients with disk—oot pain caused
by lumbar disk herniation is well known./1216 Thig study reports on the outcomes of 84 patients with disk

herniation unchanged for one or two years, treated with oxygen—ozone therapy.

Materials and methods Go to:

In the period April 2002-July 2015, we treated 84 patients (63 male, 33 female) aged between 42 and 71
(median age 63). All patients presented radiological CT or MR evidence of lumbar herniated disk and had a
history of low back pain with or without sciatica. Medical treatment had not yielded significant benefits
and repeated neuroradiological examinations were required by different specialists consulted over two or
more years.

In these 84 cases we noted that there had been no change in imaging findings of disk herniation in the years
before treatment, and all patients presented a similar medical history. In the first instance, all patients had
been treated by their physicians who prescribed common analgesic and anti-inflammatory therapies,
sometimes associated with muscle relaxants. Because of chronic pain, al patients were enrolled in our

study.

We carried out a neuroradiological MRI check on the anatomical situation using a Siemens system (see
Table 1). Imaging findings confirmed the unmodified herniated disks.

All patients who had been advised to undergo surgery had decided to wait. Persistent pain led them to have
a second neuroradiological examination that confirmed the unchanged herniated disk. At this point, after
clinical evaluation, we decided to administer oxygen—ozone therapy under CT guidance. All patients
treated were then checked by MR scan one month after treatment (Figures 1 to 3).

CT-guided intraforaminal oxygen—ozone therapy

The treatment was administrated in the day hospital using the same infiltration technique adopted for
discographic injections. We usually used a 9 cm 22G needle, but a longer needle was used in some cases
depending on the patient’s size. The needle tip must be 4-5 mm from the foraminal region. CT scans were
then used to check the correct positioning of the needle (Figure 4) and 3 em3 of an oXygen—ozone mixture
at 25 pg/mL were injected. The needle was then withdrawn for a few mm before injecting 7-8 cm® of the
gas mixture around the intervertebral joint. All treatments were performed using equipment fitted with a
photometric detector, monitoring the concentration of ozone in the gas mixture. Another CT scan was then
performed to ascertain the correct distribution of the oxygen—ozone mixture. Patients remained clinically
monitored for about 30 min before being discharged.

All patients were then re-evaluated clinically 10 days after the procedure and if the result was not
satisfactory a second treatment was carried out (the procedure can be repeated twice or even more without
problems). Out of the 84 patientsincluded in the study, 74 (77.1%) were treated twice, 11 once (11.5%),
and 9 (9.4%) three times.

All patients underwent neuroradiological MRI follow-up one month after treatment.

We used a modified version of McNab’'s method to define clinical outcome as follows:

a. Excellent: resolution of pain and areturn to normal daily activities performed before the onset of
pain.
b. Good or satisfactory: more than 50% reduction of pain.
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¢. Mediocre or poor: partia reduction of pain or no pain resolution.

Results Go to:

The neuroradiological follow-up showed that all herniated disks in our patients had persisted unchanged for
years. Among the 84 patients, 77 (92.7%) had an alleviation of symptoms: total pain relief in 42 cases
(50%) and partial relief in 35 (42.6%). The remaining seven of the 84 patients (8.3%) had no or negligible
changes on imaging. The clinical benefit of treatment was immediate. No side-effects were reported.

Discussion Go to:

Despite the abundant literature on the topic, the long-term natural history of lumbar disk herniation remains
unclear. Radicular pain is awell-recognized symptom of lumbar disk herniation caused by mechanical
compression and the resulting vascular and biochemical inflammation generated by contact between disk
material and nerve roots. Discogenic back pain islesswell understood.

The therapeutic efficacy of oxygen—ozone treatment has been known for over 25 years and many studies
have demonstrated the utility of oxygen—ozone administration in the treatment of herniated

disks. H6:7:911-89 Ajthough the hernia can cause back pain, radiculopathy, sciatica or crural and functional
impairment, disk degeneration can also occur in the absence of symptoms. Herniated disks are commonly
encountered in asymptomatic subjects. Symptoms determined by herniated disk may resolve
spontaneously: numerous diagnostic imaging studies have shown that the herniated lumbar disk subsides
completely or shrinksin a high proportion of cases. The improvement is rapid within the first three months

and is due to mechanisms of cell reabsorption mediated by cytokines without a fibroblastic reaction.

In this case series no medication had yielded significant benefits and the repeated neuroradiological
documentation was the result of prescriptions from different specialists consulted over two or more years,
prior to the decision to administer oxygen—ozone therapy.

This study documents how ozone therapy resolved the problem in this case series. Patients had both a
favorable evolution of pain and herniated disk morphology, with disk disruption or significant shrinkage of
the prolapsed disk materia extruded into the spinal canal.

As CT-guided intraforaminal administration of ozone precisely controls the needle tract and injection, the
oxygen—ozone mixture is selectively injected to improve the local circulation with a eutrophication effect
on the compressed nerve root and associated muscle spasm. Oxygen—ozone administration normalizes the
level of cytokines and prostaglandins with anti-inflammatory and pain relieving effects with an increased
production of superoxide dismutase, minimizing oxidizing reagents. Lastly, the close proximity of the
0zone mixture to the herniated material accelerates dehydration or destruction of the non-vascularized

discal tissue yielding a good end result. #2531

Disk herniation is arelatively common dynamic phenomenon with a favorable prognosisin most cases.
The vast majority (95%) of patients with back pain are able to return to work within three months from the
onset of symptoms, without resorting to surgery.f"&‘o’—l

Large or fragmented disk herniations are usually considered clear indications for surgery. However, these
lesions frequently regress spontaneously with conservative treatment: the probability of absorption
increases with the size of the herniation and the extent of migration from the discal space. Even
neurological deficits caused by herniated lumbar disk (with the exception of cauda equina syndrome, and a
progressive loss of motor function) have a naturally favorable evolution.

Conclusions Go to:
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The rapid resolution of low back pain with no complications, combined with an easy-to-perform treatment
under CT guidance make intraforaminal oxygen—ozone therapy aviable alternative to surgery in the
management of disk herniation. When surgery is not deemed essential, oxygen—ozone administration is the
method of choice among mini-invasive percutaneous therapies.
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Table 1.
Siemens Magnetom AERA 1.5 T software SYNGO MR D13.

T2 SAG 15 %3 mm3 (Gap 20%, TR 3500, TE 100, Fov 300 mm, Matrix 384 Pd HF)

T1 SAG 15%3 mm3 (Gap 20%, TR 550, TE 9.7, Fov 300 mm, Matrix 384 Pd HF)

T2 AX 4 stacks 20 x 4 mm3 (Gap 10%, TR 4280, TE 100, Fov 220 mm, Matrix 384 Pd AP)

T2 SAG pair 15 x 3 mm3 (Gap 20%, TR 3900, TE 100, Fov 300 mm, Matrix 384 Pd HF)

T1 COR 15 %3 mm3 (Gap 15%, TR 420, TE 9.1, Fov 300 mm, Matrix 384 Pd RL)

T1 FSSAG 15%x3 mm3 con MDC (Gap 20%, TR 2500, TE 39, Fov 300 mm, Matrix 384 Pd HF FatSat)
TI FSAX20x3 mm3 con MDC (Gap 20%, TR 3500, TE 39, Fov 220 mm, Matrix 384 Pd AP)
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Figure 1.

(a) CT scan of a66-year-old woman with L4-L5 left disk herniation (arrow). (b, ¢) MR follow-up scans after 2 years
showing no change in the herniated disk (March 2004) (arrows). (d) MR follow-up scan in Jan 2005, showing no changein
the herniated disk (arrows). (e-h) MR follow-up scans (before and after gadolinium injection) in August 2005 one month
after oxygen—ozone therapy. The hernia has completed disappeared.
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Figure 2.

(a) (b)

22/04/2013
9.37.32

Open in a separate window

MR scan of 66-year-old woman on 12 November 2011 showing left herniated disk in L4-L5 (arrows). (c, d) MR follow-up
scan on 6 September 2012 showing no change in the herniated disk (arrows). (e, f) MR follow-up scan (22 April 2013)
after ozone therapy.
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Figure 3.

(a) ~(b)

Open in a separate window

(a, b) CT scan showing large L5-S1 |eft herniated disk (arrows). CT scan after one year showing no changein the
herniated disk (arrows). (e, f) CT follow-up scan after ozone treatment showing complete resolution of the herniated disk.
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Figure 4.

(@)

(&) Intraforaminal injection: correct position of the needle (arrows) and (b) control of the gas mixture (arrows).

Articles from Interventional Neuroradiology are provided here courtesy of SAGE Publications



