ORIGINAL ARTICLE

Effects of ozone on the pain and disability in patients with failed
back surgery syndrome

DaniLo Costa BareosaL2, Jairo Sitva pos ANGELOS?, GLEICA MARIA JosiNo DE MACENA2, Francisco NEuTON DE OLIVEIRA MAGALHAES?,

EricH TaLamoni Fonorrt*

Division of Functional Neurosurgery, Department of Neurology, Institute of Psychiatry, Faculdade de Medicina da Universidade de Sao Paulo (FMUSP), Séo Paulo, SP Brazil

2Medical School, Universidade Anhembi Morumbi, Sao Paulo, SR Brazil

Study conducted under the protocol

0267/09, Capes / Hospital das Clinicas,

Faculdade de Medicina da Universidade

de Sao Paulo (HC-FMUSP), as open trial,

Sao Paulo, SP Brazil

Article received: 8/1/2016
Accepted for publication: 10/4/2016

*Correspondence:

Address: Rua Dr. Ovidio Pires
de Campos, 785

Sao Paulo, SP - Brazil

Postal code: 01060-970
fonoffet@usp.br

http://dx.doi.org/10.1590/1806-9282.63.04.355

INTRODUCTION

SUMMARY

Introduction: Low back pain is one of the painful disorders of higher prevalence.
It has several etiologies and surgery may be indicated in the presence of
neurological deficits or compression syndromes. However, in up to 40% of cases,
patients develop worsening of pain and failed back surgery syndrome (FBSS),
which is an important cause of chronic pain with high morbidity and disability.
In the last two decades, ozone has been shown to be a new therapeutic option
for FBSS due to its analgesic and anti-inflammatory properties.

Objective: To evaluate the effect of ozone therapy on pain and disability in
patients with failed back surgery syndrome.

Method: We selected 19 patients undergoing epiduroscopy and injection of
ozone. Patients were evaluated preoperatively and 21 days after the procedure,
using the following instruments: Visual Analogue Scale (VAS), Brief Pain Inventory,
Roland-Morris Questionnaire Disability, Oswestry Disability Index (ODI),
Neuropathic Pain Symptom Inventory and Douleur Neuropathique 4.
Results: The patients showed significant pain relief, but no improvement was
observed in the functional scales.

Conclusion: Our results suggest that epidural ozone therapy can be a treatment
option in FBSS to reduce the intensity of the pain.

Keywords: low back pain, chronic pain, failed back surgery syndrome, ozone,
epiduroscopy, Visual Analogue Scale.

musculoskeletal or degenerative changes that do not need

Low back pain (LBP) is one of the most prevalent pain
disorders,! and a frequent cause of morbidity and dis-
ability. It is estimated that about two-thirds of the popu-
lation experience LBP at some point in their life, which
is an important cause of sick leave in working-age adults.!?
In the US, the prevalence of chronic LBP can reach 30%,
costing the country approximately US$ 90 billion. In
Brazil, there are no national statistics. A cross-sectional
study conducted in Rio Grande do Sul found a prevalence
of 4.2% for chronic LBP.?

LBP may be primary or secondary, and either present
or not neurological impairment. The origin of the pain
can be mechanical-degenerative, traumatic, congenital,
neoplastic, inflammatory, infectious or metabolic,** the
first being more frequent. Many patients with LBP have

specific treatment and are usually self-limiting. In more
than 85% of LBP cases, there is no specific cause.® Most
cases of LBP are acute (also known as lumbago), have a
good prognosis and usually resolve within four weeks.
Some patients may have persistent symptoms and the
improvement period may extend up to 12 weeks (subacute
LBP).}” However, a minority of patients develop persistent
pain for more than 12 weeks (chronic LBP), and pain and
disability may persist relatively constantly.'®

Several factors may contribute to the aggravation and
chronification of LBP syndromes, such as smoking, obe-
sity, chronic diseases, educational level, posture habits
and other conditions that compromise quality of life.*’
Imaging studies of the spine may reveal abnormalities
such as disc degeneration, vertebral disc herniation and
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joint facet arthropathy, which may not correlate with
clinical findings, particularly in the elderly.*!°

As an initial therapeutic measure for LBP, rest is in-
dicated in all cases.!! Symptomatic treatment can be
performed with analgesics, non-hormonal anti-inflam-
matory drugs, corticosteroids, muscle relaxants, benzo-
diazepines or tricyclic antidepressants, according to the
underlying disease, as well as physiotherapy and weight
control.}*® In cases where conservative treatment was
not satisfactory, when there are neurological deficits and/
or compressive syndromes, surgery should be consid-
ered.!® Of the surgical indications associated with LBP,
disc herniation is one of the most frequent. Surgery may
be performed through an open approach (hemilaminec-
tomy plus flavectomy at the level of the involved spinal
root, as well as hernia repair)? or using a minimally in-
vasive procedure.'? According to Martin et al.,** the fail-
ure rates of surgery for degenerative diseases of the lum-
bar spine may exceed 40% in the first year. Therefore, there
may be poorly indicated surgeries, which contributes to
the worsening of pain and favors a progression to failed
back surgery syndrome (FBSS).?

FBSS is defined as “spinal lower back pain of unknown
origin that persists at the same site of the original pain
despite surgical interventions, or appears after the pro-
cedure.” Despite the term “unknown origin,” it is believed
that the causes of FBSS include disc infection,'s epidural
fibrosis and local arachnoiditis,'® and even joint facet
instability due to reduced intervertebral space and con-
sequently altered vertebral angle. FBSS is more frequent
as myofascial pain syndrome (MPS), being diagnosed in
85.7% of these patients.” MPS is a regional musculoskel-
etal pain derived from trigger points with motor dysfunc-
tion and autonomic phenomena, which usually affect
one or more muscle groups. A neuropathic pattern, alone
or associated with MPS, is less frequent.?

Among the treatment modalities for cases that prog-
ress to FBSS, conservative behaviors, such as medication
and rehabilitation, often yield unsatisfactory results.”
Retrospective studies suggest that surgical revisions tend
to have lower rates of improvement than the initial pro-
cedure.’¥?° Some authors mention that lysis of epidural
adhesions may be a therapeutic option,>* but there is
no consensus.?* Treatment with spinal cord stimula-
tion**** and intrathecal drug delivery*>*¢ produce good
results, but these are procedures that involve high cost
and limited availability. Nevertheless, compared with
the costs related to hospital stay and reoperation, these
procedures may actually cost less and provide better
long-term results.?”

In the last two decades, the application of ozone has
emerged as a potential therapeutic option for patients with
FBSS. It is suggested that ozone is useful for treating LBP
due to its analgesic and anti-inflammatory properties.?**
Although ozone therapy is not validated to treat FBSS, its
cost is low and it is a minimally invasive procedure, which
opens a new therapeutic horizon for the treatment of FBSS,
a condition known to be debilitating and whose treatment

is often frustrating for both physicians and patients.

MEeTHoD

A retrospective analysis was carried out including 19 pa-

tients treated with epiduroscopy for adhesiolysis® and

20 mL of a ozone-oxygen mixture at the concentration of

30 ug/mL from January 2013 to June 2014, following the

protocol published by Magalhies.?® The patients came

from the Pain Center of the Department of Neurology of

the Faculty of Medicine of the University of Sio Paulo

and were selected according to the following criteria:

¢ Inclusion criteria: Age between 18 and 70 years inclu-
ding both sexes; being able to inform the requested
data, either in the presence of chronic radiating LBP
or not, resulting from herniated disc for more than
one year; having undergone surgery and progressed
without improvement, presenting symptoms and
diagnosis of FBSS.
¢ Exclusion criteria: Diagnosis of blood dyscrasia, he-

mophilia, hemolytic anemia, oncological diseases, acu-
te or chronic infections, pregnancy, psychiatric condi-
tions, diabetic neuropathy; diagnosis of favism and
hyperthyroidism, which are contraindications to ozo-
ne therapy; presence of lumbosacral abnormality that
could make the procedure unfeasible; other abnorma-
lities in the spine such as segmental instability, canal
stenosis, spondylolisthesis or scoliosis > 20°.

Pain and disability assessments were performed based on
specific scales and validated in Portuguese. Visual Ana-
logue Scale (VAS) and Neuropathic Pain Symptom Inven-
tory (NPSI) were used to assess pain. The Oswestry Dis-
ability Index (ODI) and the Roland Morris Disability
Questionnaire were used for disability. The Brief Pain
Inventory (BPI) assesses both pain intensity and disabil-
ity caused by it, and therefore was also included. The
Neuropathic Pain Diagnostic Questionnaire (Douleur
Neuropathique 4 - DN4) was used to diagnose neuro-
pathic pain. The selected patients were interviewed and
examined until a week before and 21 days after epidur-
oscopy with ozone therapy, and the scales were applied
on both occasions.
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ResuLts

The patients’ ages ranged from 24 to 66 years (mean 46.1),
63.16% were male and 36.84% were female. Just under a
third had attended higher education. Half of the patients
were on leave from work because of pain, unemployment
or retirement. Smoking was reported by 21.1% and alco-
hol abuse by 10.5% of the patients. Associated diseases
included type 2 diabetes mellitus, dyslipidemia, fibromy-
algia and bipolar disorder. Other diseases such as tuber-
culosis, Hansen’s disease, Chagas disease and neoplasms
were not observed in the sample. The main diagnoses
associated with pain were radiculopathy (57.89%), followed
by low back and leg pain (36.84) and low back pain (5.26%).
In only three cases the pain was related to a history of
trauma to the lumbar spine. The mean time to onset of
pain was 12.5 years. More than one surgery was indicated
for the treatment of pain in 57.9%, and in 63.16% of the
cases lumbar spine arthrodesis was performed, without
significant pain improvement (Table 1).

TABLE 1 Clinical characteristics of patients.

Characteristic n (%)
Mean age (SD)* 46.1+10.7
Sex Male 12 (63.16)
Female 7 (36.84)
Education Primary and middle school 10 (52.63)
High school 4(21.05)
Higher studies 5(26.32)
Occupation Homemaker 1(5.26)
Active 5(26.32)
On sick leave** 5(26.32)
Retired 3(15.79)
Unemployed 5(26.32)
Comorbidities Diabetes 3(15.79)
Dyslipidemia 1(5.26)
Fibromyalgia 2(10.53)
Bipolar affective disorder 1(5.26)
Habits Alcohol abuse 2(10.53)
Smoking 4(21.05)
Trauma-related pain  Yes 2(10.53)
No 16 (84.21)
Site of pain L5 14 (73.68)
L5 +S1 4(21.05)
s1 1(5.26)
Duration of pain 12.5+6.5
Number of surgeries 1 8(42.11)
2 6 (31.58)
>3 5(26.32)

(continues)

TABLE 1 (Cont.) Clinical characteristics of patients.

Characteristic n (%)

Arthrodesis Yes 12 (63.16)
No 7 (36.84)

Additional treatments  Physiotherapy 19 (100)
Acupuncture 17 (89.47)
Trigger point deactivation 1(5.26)
Psychotherapy 8(42.11)
Previous epiduroscopy 4(21.05)

*Mean age plus standard deviation (SD); **Patient on sick leave through the social secu-
rity system.

Of the 19 patients, 18 scored higher than or equal to 4
on the DN4 questionnaire, being diagnosed with neuro-
pathic pain. However, during clinical evaluation, we ob-
served that 17 patients had a mixed pain pattern, 12 with
predominantly neuropathic pain (PNP) and seven with
predominantly non-neuropathic pain (PNNP).

There was a mean reduction in the VAS scale from
8.47 to 7.05, which was statistically significant (Figure 1A).
There was a significant reduction in NPSI from 62.74 to
54.21 points (p=0.034). In the ODI assessment, no sig-
nificant improvement in disability was observed after the
procedure (p=0.217). A similar result was observed with
the Roland-Morris questionnaire, which obtained a mean
decrease from 14.47 to 13.84, although not statistically
significant (p=0.438). Functional impairment was also
evident in the BPI of the patients, since in the field that
assessed interference in daily activities there was a nonsig-
nificant reduction from 7.63 to 6.71. However, similarly
to VAS and NPSI, BPI showed a statistically significant
reduction in pain intensity from 7.68 to 6.58 (Table 2).

Comparing the results obtained in the PNP and PNNP
groups, no significant difference (p>0.05) was observed
in the postoperative reevaluation scores, both for VAS
(Figure 1B) and for the other scales.

Discussion

The first records of the use of ozone for medicinal pur-
poses date back to the early twentieth century during the
First World War. Its germicidal and analgesic effect was
observed in the treatment of post-traumatic gas gangrene
in German soldiers.*!

Currently, ozone used for therapeutic purposes is a
mixture of oxygen and ozone at 5%. The gas has a cell
oxidation and diffusion capacity ten times higher than
that of oxygen. These characteristics suggest that, when
ozone comes into contact with biologically active tissue,
it reacts with numerous organic molecules forming sev-
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FIGURE 1 A. Statistical analysis of VAS after epiduroscopy with ozone injection, evidencing a significant reduction in scores (Student’s paired
t-test with p<0.05). B. Comparison of VAS in patients with PNP and PNNP pain (Repeated Measures ANOVA with p>0.05).

TABLE 2 Mean of results obtained from the scales applied before and 21 days after the procedure (n=19).

Scales

Pre-surgery* 21 days* p**

Visual Analogue Scale (VAS)

8.47 (+ 1.12) 7.05 (+ 2.68) 0.029

Neuropathic Pain Symptom Inventory (NPSI) 62.74 (£ 20.99) 54.21 (+ 28.50) 0.034
Oswestry Disability Index (ODI) 37.58 (+ 5.58) 35.84 (+7.62) 0.217
Roland-Morris Disability Questionnaire 14.47 (+ 5.08) 13.84 (£ 6.32) 0.438
Brief Pain Inventory (BPI) Intensity 7.86 (£1.11) 6.58 (+ 2.15) 0.005

Interference 7.63 (£ 1.54) 6.71 (+ 2.45) 0.054

*Scale values expressed as mean and standard deviation; **Student’s paired t-test.

eral enzymatic and non-enzymatic buffering systems, with
anti-inflammatory and analgesic action.>

Ozone’s mechanism of action in the treatment of
FBSS is little known. Current hypotheses suggest that its
effect could occur through chemical adhesiolysis of scar
fibrosis associated with pain and dehydration of the her-
niated disc contents,* as well as the activation of cytokines
that would inhibit proinflammatory factors associated
with chronic pain.* It is believed that ozone may cause
local vasodilation, favoring the neutralization of acidosis
and the induction of antioxidant enzymes associated with
analgesia, as well as stimulating the activation of the
descending antinociceptive system, blocking the transmis-
sion of pain to the thalamus and cortex.

Interest in the effects of ozone therapy to treat FBSS
has been growing in the last two decades. Intradiscal
and paravertebral ozone injection associated with a ste-
roid and local anesthetics have presented significant
results. Gallucci et al.** compared the effect of adding
ozone to a mixture of steroid and anesthetic in 159 pa-
tients. They reported that the ozone-treated group showed

more improvement than the patients who did not receive
it within six months of follow-up. In addition to the role
of ozone in FBSS, Bonetti et al.?* suggest that its anal-
gesic action is also reproducible in chronic LBP and lum-
bago with sciatica.

When evaluating the intraforaminal effect of ozone
versus steroidal infiltration in 306 patients, the authors
observed that those treated with the oxygen-ozone mixture
showed more improvement than the group treated with
corticosteroids alone. In a meta-analysis by Magalhdes et
al.,” the level of evidence attributed to long-term pain
relief was II-3 in the case of intradiscal ozone and II-1 for
paravertebral ozone. Although the evidence corroborates
the efficacy of intradiscal and paravertebral ozone injec-
tion, there is still little data on epiduroscopy-assisted use.
In a pilot study with 13 patients published by Magalhies
et al.,?® the effect of the ozone-oxygen mixture versus
oxygen in the epidural space was compared after adhe-
siolysis. Patients with PNNP presented a significant reduc-
tion in pain and disability according to ODI, whereas in
the PNP group this reduction was not significant, which
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shows that ozone therapy may present better results to
decrease pain and disability in patients with PNNP.

In addition to pain, FBSS causes great incapacity,
insecurity and feelings of disability, conditions that can
compromise the professional and family life of patients,
causing great damage to their overall function and qual-
ity of life. In a cross-sectional study with 177 patients
with chronic LBP, Salvetti et al.*® found the prevalence of
disability at 68%.

All patients evaluated in our study had a high degree
of disability due to FBSS. During the evaluation 21 days
after epiduroscopy, a significant decrease in pain intensity
on the VAS and BPI scales (intensity field) was observed in
19.34% and 16.28% of patients, respectively. The reduction
in intensity was consistent with the reduction in paroxysm
and duration of pain found on the NPSI scale. However,
this result was not seen in the functional evaluation using
the ODI and Roland-Morris scales, which presented a
non-significant decrease in the scores (Table 2) that evalu-
ated daily activities such as personal care, sleep, social
and sexual function, and mobility. This result may be
related to the homogeneity of the sample, which includes
only patients diagnosed with FBSS who presented mod-
erate to high degree of disability, while other studies
evaluated mixed populations, with other causes of chron-
ic LBP. As the occurrence of litigation was not investi-
gated in these patients, it is not possible to ascertain the
effect of such variable in this population. Epiduroscopy-

-assisted ozone therapy is considered a low risk procedure
with few complications, including accidental dural in-
jury and epidural bleeding. Doses of ozone above the
therapeutic range of 10 to 40 ug/mL may cause vagal
vessel reflex, syncope and gas embolism.?® No complica-
tions were reported in this series.

ConcLusioN

FBSS-related pain is a debilitating condition that is difficult
to treat. Ozone therapy has emerged with a therapeutic
option in the management of pain and disability in these
patients. The results of our study confirm its usefulness
and show a decrease in pain intensity in patients with both
PNP and PNNP. However, double-blind and controlled
studies are needed to understand the long-term effects of
ozone and to determine the effectiveness of the procedure.

Resumo

Efeitos do ozdnio na dor e na incapacidade em pacientes
com sindrome dolorosa pés-laminectomia

Introdugdo: A dor lombar é um dos disttirbios dolorosos
de maior prevaléncia. Tem diversas etiologias e, na pre-
sen¢a de déficits neuroldgicos ou sindromes compressivas,
pode ser indicada cirurgia. Entretanto, em até 40% dos
casos os pacientes podem evoluir com piora da dor e
sindrome dolorosa pés-laminectomia (SDPL), que se
constitui em uma importante causa de dor cronica com
grande morbidade e incapacidade. Nas tltimas duas dé-
cadas, o 0z6nio tem se mostrado uma nova opgio tera-
péutica para a SDPL em virtude das suas propriedades
analgésicas e anti-inflamatdrias.

Objetivo: Avaliar o efeito da ozonioterapia na dor e na
incapacidade de pacientes com SDPL.

Método: Foram selecionados 19 pacientes, submetidos
a epiduroscopia e aplicagio de ozdnio. Os pacientes foram
avaliados no pré-operatorio e 21 dias apds o procedimen-
to, por meio de Escala Visual Analdgica, Inventario Breve
de Dor, Questiondrio Roland-Morris de Incapacidade,
Oswestry Disability Scale, Inventario de Sintomas de Dor
Neuropatica e Questionario de Dor Neuropatica.
Resultados: Os pacientes apresentaram redugio signifi-
cante nos escores das escalas de avaliacdo de dor; porém,
essa reducdo nio foi observada na avalia¢do da incapaci-
dade funcional.

Conclusio: Os dados obtidos sugerem que a ozoniote-
rapia epidural pode ser uma opg¢io de manejo da SDPL
na diminui¢io da intensidade da dor.

Palavras-chave: lombalgia, dor cronica, sindrome pés-la-
minectomia, 0zonio, epiduroscopia, Escala Visual Analdgica.
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