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THERMOTHERMO
COAGULATIONCOAGULATION

COBLATIONCOBLATION

PERCUTANEOUS PERCUTANEOUS 
TECHNIQUESTECHNIQUES

ENDOSCOPYENDOSCOPY

ASPIRATIONASPIRATION

CHEMONUCLEOLYSISCHEMONUCLEOLYSIS
LASER DISCECTOMYLASER DISCECTOMY



percutaneous techniquespercutaneous techniques
do notdo not modifiemodifie

normal  spinal anatomynormal  spinal anatomy

point directly to the discpoint directly to the disc
avoid bone demolitionavoid bone demolition

minimize peridural scarringminimize peridural scarring



the  disc is composed bythe  disc is composed by

type 2 and 3  collagen,type 2 and 3  collagen,
ElastineElastine

proteoproteo-- glicanesglicanes
glicosamminoglicosammino--glicanes    glicanes    

carboidrate chainscarboidrate chains



Disc tissue:Disc tissue:

macromolecolar structure macromolecolar structure 

including relevant wather content  including relevant wather content  

allowing amortizationallowing amortization



DISCALDISCAL--RADICULAR CONFLICTRADICULAR CONFLICT

compressioncompression



DISCALDISCAL--RADICULAR CONFLICTRADICULAR CONFLICT

MECHANICAL COMPRESSION 

OF THE NERVE ROOT 

DOES      NOT

PROVOKE THE IRRADIATED 

PAIN

MECHANICAL COMPRESSION MECHANICAL COMPRESSION 

OF THE NERVE ROOT OF THE NERVE ROOT 

DOES      NOTDOES      NOT

PROVOKE THE IRRADIATED PROVOKE THE IRRADIATED 

PAINPAIN



DISCALDISCAL--RADICULAR CONFLICTRADICULAR CONFLICT
compressioncompression

edemaedema

Obstacle to Obstacle to 
microcirculationmicrocirculation

Hyschemia + pH Hyschemia + pH 

painpain
Contracture of Contracture of 
paravertebral paravertebral 
musclesmuscles

NEUROLOGICAL NEUROLOGICAL 
DISFUNCTIONDISFUNCTION



DISCAL   RUPTUREDISCAL   RUPTURE

NEUROTOXICITYNEUROTOXICITY DUE TODUE TO

METABOLIC     PRODUCTS METABOLIC     PRODUCTS 

OF  DISC  DEGENERATIONOF  DISC  DEGENERATION



DISCAL   RUPTUREDISCAL   RUPTURE
Epidural application

of nucleus polposus 

can induce morphologic
and functional modifications

in the nerve roots

Epidural applicationEpidural application

of nucleus of nucleus polposus polposus 

can induce morphologiccan induce morphologic
and functional modificationsand functional modifications

in the nerve rootsin the nerve roots



DISCAL   RUPTUREDISCAL   RUPTURE



DISCAL   RUPTUREDISCAL   RUPTURE
ProteoglycansProteoglycans

are the are the immunogenicimmunogenic power power of the of the 

nucleus nucleus pulposuspulposus, with  production of , with  production of 

clinical  picture also without clinical  picture also without heriationheriation,,

even only by  rupture  of the even only by  rupture  of the anulusanulus



the  enzymes Phospholipase A2

prostaglandine E2 & interleukine 6

are elevated in herniated discs

and generate inflammation and pain



compartimental sindromecompartimental sindrome

in the nerve root in the nerve root 

and in the ganglionand in the ganglion



this summates with extrinsic this summates with extrinsic 
compression  on the rootcompression  on the root



mechanical injurymechanical injury

edema                                  venusedema                                  venus stasisstasis

fibrinoliticfibrinolitic deficitdeficit

FIBROSISFIBROSIS



Hypoxia Hypoxia anaerobic anaerobic glicolysisglicolysis

lactic acidlactic acid

other other methabolitesmethabolites

These will These will provoqueprovoque in epidural spacein epidural space

inflammationinflammation painpain

edemaedema



disc degeneration entailsdisc degeneration entails

redoxredox balance alterationbalance alteration



Ozone          inhibits Ozone          inhibits 

•• sinthesissinthesis of of prostaglandinesprostaglandines

•• liberation of liberation of bradikininesbradikinines and and 

of pain inducing productsof pain inducing products

•• secretion of secretion of proteinasesproteinases from from 

macrophagsmacrophags and and polimorphpolimorph..neutrophiles    neutrophiles    

O2+O2 =  O3+O+e

20.00020.000 voltsvolts



Ozone    Ozone    

Strongly  stimulatingStrongly  stimulating the local the local 

production  of antioxidant enzymes production  of antioxidant enzymes 

neutralizes endogenous ROS neutralizes endogenous ROS 

O2+O2 =  O3+O+e

20.00020.000 voltsvolts



Increases

the release  of 

immunosoppressive citochines

O2+O2 =  O3+O+e

20.00020.000 voltsvolts



Entails  disruption Entails  disruption 

of intra/interof intra/inter--molecular valenciesmolecular valencies
and collapse of the and collapse of the 

threethree--dimensional structuredimensional structure
(Hawkins e Davies, 1996) (Hawkins e Davies, 1996) 

O2+O2 =  O3+O+e

20.00020.000 voltsvolts



Through all these effects  Through all these effects  
our aim is to obtain our aim is to obtain 
-- disc dehydrationdisc dehydration

-- nerve metabolism correctionnerve metabolism correction

OZONE    INJECTIONOZONE    INJECTION



PERCUTANEOUS PERCUTANEOUS 
DISCOLISIS DISCOLISIS BYBY

O2 O3O2 O3
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IndicationsIndications



percutaneous O2O3 discolysispercutaneous O2O3 discolysis
former indicationsformer indications

•• INTACT       ANULUSINTACT       ANULUS
•• NOT   DISLOCATED   H .NOT   DISLOCATED   H .

•• NOT  CALCIFIED   H .NOT  CALCIFIED   H .
•• NOT  STENOTIC  CANALNOT  STENOTIC  CANAL



INDICATIONS INDICATIONS 
CHANGE !!CHANGE !!

• CERVICAL DISC HERNIA
• LUMBAR HERNIA

– PROTUSIONS (DEGREE II & III)
–EXTRUDED 
–SEQUESTRATED



EPIDURAL FIBROSIS

LUMBOSCIATICA IN 
STENOTIC CANAL

SOME CASES OF



Relative contraindications:Relative contraindications:
(not optimal results)(not optimal results)

1)1) disc bulgingdisc bulging

2)2) intraforaminal herniationintraforaminal herniation



CONTRAINDICATIONS TO CONTRAINDICATIONS TO 
O2O3O2O3

•• ABSOLUTEABSOLUTE
–– FAVISMFAVISM

•• POSSIBLEPOSSIBLE
–– SEVERE ARTERIAL HYPERTENSION SEVERE ARTERIAL HYPERTENSION 



Special attention is to be payed

to patients affected by the following 

problems:

1) hyperthyroidism

2) hypertension

3) patients who refer severe general hypersensitivity



The complications: 

Short term:   (0.5%)
(immediately after the 

infiltration)

• perspiration

• hypotension

• bradicardy

• collapse 

Long term:    (0,2%)
(over a period of months 

or years)

• fibrotization at the site 

of infiltration (paravertebral

muscles)



The therapy is contraindicated in the 

pregnant females as there are no 

conclusive studies on the effect of 03 on 

fetus



• CERVICAL
– DISCOARTROSIS
– UNCOARTROSIS
– FORAMINAL STENOSIS

•• CALCIFIED LUMBAR DISC HERNIACALCIFIED LUMBAR DISC HERNIA

Relative contraindications:Relative contraindications:
(not optimal results)(not optimal results)



The 0203 therapy protocol:

1) Paravertebral infiltration :12 sessions at the 

affected level, done bilaterally twice a week

During this treatment

2) Discolysis : injection of the gas inside

the nucleus



The oxygen-ozone concentration range is:

• for paravertebral injections: 2-µ10 λg 03/ml 02

• for discolysis: 50 µg 03/ml 02



We use:
•Cervical and dorsal area.
•Paravertebral.
•5 cc. O2O3 in each side.
•Intradiscal 6 to 10 cc. O2O3.
•Lumbar area. 20 cc. in each side.
•Intradiscal up to 40 cc. O2O3.



PERCUTANEOUS PERCUTANEOUS 
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O2 O3O2 O3

European Neurosurgical Institute





The treatment implies an infiltration of a 

mixture of oxygen (02) and ozone (03) 

to perform at two distinct sites:

1) Intradiscal

2) Paravertebral



paravertebralparavertebral



antalgic
miorelaxant
antiflogistic

hyperoxigenating



IntradiscalIntradiscal



The surgical procedure is simple:

The ozone generators The disposable material



Patient positionPatient position Needle introductionNeedle introduction

Iliac boneIliac bone

10 cm 10 cm 



percutaneous 0203 percutaneous 0203 
discolysisdiscolysis

Technique:Technique:

posterolateral extrarticular posterolateral extrarticular 
approachapproach



Paralleling the vertebral platesParalleling the vertebral plates



puncturepuncture



Ozone discographyOzone discography



Epidural ozone diffusionEpidural ozone diffusion



beforebefore

60 days later60 days later



50 days later50 days later

beforebefore



BEFORE DISCOLISISBEFORE DISCOLISIS 45 45 days laterdays later



40 40 Days laterDays laterPre DiscolisisPre Discolisis



percutaneous O2O3 discolysispercutaneous O2O3 discolysis

PATIENT  ADVANTAGESPATIENT  ADVANTAGES

•• LOCAL   ANESTHESIALOCAL   ANESTHESIA

•• EXTRASPINAL  APPROACHEXTRASPINAL  APPROACH

•• NO GENEGAL CONTRAINDICATIONS NO GENEGAL CONTRAINDICATIONS 

•• ABSENT  POSTOP  FIBROSISABSENT  POSTOP  FIBROSIS



ininterrupted FTininterrupted FT
riduced need of drugs riduced need of drugs 

riduced morbidity riduced morbidity 
riduced absence from workriduced absence from work

www.eunionline.com

percutaneous O2O3 discolysispercutaneous O2O3 discolysis

PATIENT  ADVANTAGESPATIENT  ADVANTAGES



THE BENEFIT OF THIS TECHNIQUE THE BENEFIT OF THIS TECHNIQUE 
WAS RECOGNIZEDWAS RECOGNIZED

BY THE SOCIAL MEDICINE IN SPAINBY THE SOCIAL MEDICINE IN SPAIN

THE TECHNIQUE ALLOWS 
A RAPID RETURN TO WORK



percutaneous O2O3 discolysispercutaneous O2O3 discolysis

advantages for the serviceadvantages for the service

Reduced hospitalisation time Reduced hospitalisation time 

Reduced time waisting in op.Reduced time waisting in op.

www.eunionline.com



percutaneous O2O3 discolysispercutaneous O2O3 discolysis

advantages for the serviceadvantages for the service
Reduced expense for each patient Reduced expense for each patient 

•• nursingnursing

•• drugsdrugs

•• instruments and op.instruments and op.



O2+O2 =  O3+O+e

20.000 20.000 voltsvolts

Terapia electiva del   Terapia electiva del   

conflicto discoradicularconflicto discoradicular
(Ministerio de la Salud italiano)(Ministerio de la Salud italiano)

European Neurosurgical Institute

Terapia electiva del   Terapia electiva del   

conflicto discoradicularconflicto discoradicular
(Ministerio de la Salud italiano)(Ministerio de la Salud italiano)
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BreakBreak--down of down of 
mucopolysaccaridic mucopolysaccaridic 

structure structure 

dehydrationdehydration



tissue of subligamentous herniatissue of subligamentous hernia



tissue of subligamentous herniatissue of subligamentous hernia



herniation tissue after  0203 treatmentherniation tissue after  0203 treatment



condrocyte island after condrocyte island after 
0203 treatment0203 treatment



Normal condrocyte islandsNormal condrocyte islands

Hyperhydrated amorphous matrixHyperhydrated amorphous matrix



herniation tissue after  0203 treatmentherniation tissue after  0203 treatment



herniation tissue after  0203 treatmentherniation tissue after  0203 treatment



percutaneous 0203 percutaneous 0203 
discolysisdiscolysis

Results Results 
of the treatmentof the treatment



abolished  abolished  80.9 %80.9 % (5392 patients) (5392 patients) 
amelioration     amelioration     12.4 %   12.4 %   (827 p) (827 p) 
Poor                    Poor                    6.7 %     (446 p)6.7 %     (446 p)

6665 patients6665 patients

pain pain symptomatologysymptomatology



abolished 79.35% (5289p)abolished 79.35% (5289p)
total 95.15% total 95.15% 

improved 15.8%   (1053 p)improved 15.8%   (1053 p)

unchanged 4.85% (323 p)unchanged 4.85% (323 p)

sensory dysfunctionsensory dysfunction



4639 cases, 69.6% of our 6665 p, 4639 cases, 69.6% of our 6665 p, 

Out if these,  in  297 p  marked defect        Out if these,  in  297 p  marked defect        
(4.45% of 6665)  (4.45% of 6665)  

(6.4% of 4639 motor deficit group)(6.4% of 4639 motor deficit group)

motor dysfunctionmotor dysfunction

mean premean pre--existence 10.2 daysexistence 10.2 days



complete regression 66 % (3061 patients) complete regression 66 % (3061 patients) 
partial                        20.7%  (960 patients) partial                        20.7%  (960 patients) 
insufficient                13.3%  ( 617 patients)insufficient                13.3%  ( 617 patients)

total positive results in 86.7%total positive results in 86.7%..

motor dysfunctionmotor dysfunction
4639 cases, 69.6% of our 6665 p, 4639 cases, 69.6% of our 6665 p, 



motor dysfunctionmotor dysfunction
297 p.  marked defect 297 p.  marked defect 

(4.45% of 6665)  (4.45% of 6665)  
(6.4% of 4639 motor deficit group)(6.4% of 4639 motor deficit group)

total recuperation total recuperation 18.18% (54 patients)18.18% (54 patients)
partial improvement partial improvement 32.65%32.65% (97 cases) (97 cases) 
irrelevant                     irrelevant                     49.15% 49.15% (146 cases) (146 cases) 

These last patients underwent open surgeryThese last patients underwent open surgery



Treatment simultaneously performed Treatment simultaneously performed 
in all the pathological discsin all the pathological discs

. 

multiple level disc pathologymultiple level disc pathology

in 2972 patients (44.59%)in 2972 patients (44.59%)



complete resolution        234 cases complete resolution        234 cases 
good result                      545 casesgood result                      545 cases
total positive outcomes   83.5% (779 cases)total positive outcomes   83.5% (779 cases)

insufficient result in 154 (16.5%)insufficient result in 154 (16.5%)

extruded and migrated extruded and migrated herniation herniation 
933 patients (14%)933 patients (14%)

complete resolution        234 cases complete resolution        234 cases 
good result                      545 casesgood result                      545 cases
total positive outcomes   83.5% (779 cases)total positive outcomes   83.5% (779 cases)

insufficient result in 154 (16.5%)insufficient result in 154 (16.5%)



significant reduction    41%    (1360 p) significant reduction    41%    (1360 p) 
completely eliminated  37%    (1227 p)completely eliminated  37%    (1227 p)

CT/MRI control CT/MRI control 
7 months after the treatment7 months after the treatment

CT/MRI control CT/MRI control 
7 months after the treatment7 months after the treatment

3317 patients randomly 3317 patients randomly choosedchoosed by an external personby an external person

volumenvolumen of the herniaof the hernia

730 cases morphology was 730 cases morphology was inmodifiedinmodified.

significant reduction    41%    (1360 p) significant reduction    41%    (1360 p) 
completely eliminated  37%    (1227 p)completely eliminated  37%    (1227 p)



OTHER CONSIDERATIONS 
FOR A TREATMENT.



ANY ALTERATION IN THE 
INTEGRITY OF ONE OF THE 

THREE COMPONENTS 
(ENDPLATE CARTILAGE,ANULUS 

FIBROSUS,AND NUCLEUS 
PULPOSUS) AND ANY 

DISTURBANCE OF THEIR 
INTERPLAY RESULTS IN A 

COMPROMISED FUNCTION OF 
THE INTERVERTEBRAL DISC 

AND MAY LEAD TO LOW BACK 
PAIN AND SCIATICA







THE ROOTTHE ROOT



•• Deficient protection of the rootDeficient protection of the root

•• Mixed nutrition Mixed nutrition : : bloodblood/CSF/CSF

•• Vulnerability of the Vulnerability of the capilar capilar barrierbarrier



DOUBLE COMPARTIMENTAL FACTORDOUBLE COMPARTIMENTAL FACTOR
•• Root compression Root compression -- Ischaemia Ischaemia -- Edema Edema -- Internal swellingInternal swelling

•• Undistendible oseus pathway Undistendible oseus pathway 



SPINAL 
GANGLION













SHORT-LIVED

(PLASTICITY)
CENTRAL

SENSITATION

TIMING

NOCIOSEPTIVE MEMORY

(DORSAL HORN)
CHRONIC PAIN

ØYSTEIN P et all

SPINE2000

SICK-LEAVE 
28weeks



CRONIC PAIN NEUROPATIC 
PAIN

SYSTEM BREAKDOWN



CLINICAL CASE

• MALE 45 YEARS
• DISC HERNIA OPERATED TWICE 1996
• FIBROSIS  P.L.
• SEVERAL TREATMENTS
• NEUROSTIMULATOR
• NEW DISC HERNIA L5S1 2001























WOULD HAVE THE OZONE 
A NEUROMODULATOR 

EFFECT?



CONCLUSIONS

• INICIATE THE TREATEMENT AS 
SOON AS POSSIBLE.

• THE PATIENT SHOULD CONTINUE 
WHITH NORMAL LIFE.(IF 
POSSIBLE).

• THE DISCOLISIS SHOULD INCLUDE 
ALL THE PROTRUDED DISKS IN 
THE LUMBAR AREA.



CONCLUSIONS.

• IN CASES OF EPIDURAL FIBROSIS IS 
POSSIBLE TO OBTAIN A GOOD 
DEGREE OF RECOVERY.







CONCLUSIONS.

• IN SECUESTERED DISKS OR 
MIGRATED ONES THE DISCOLISIS 
SHOULD BE DONNE IMMEDIATELY 
WHITH THE EXEMPTION OF 
SERIOUS NEUROLOGICAL DAMAGE 
(C.E.S.)











IN STENOTIC CANAL 
THERE ARE SOME GOOD 

RESULTS

( OZONE INTRADISCAL, EPIDURAL 
AND INTRAFORAMINAL )







PROPOSALS

• A NEW OUTCOME SCALE FOR 
OZONE THERAPY

• THE SEVILLE-TREVISO OUTCOME 
SCALE ( ST SCALE )

• DATABASE FOR OUTCOME







Nociception

Pain

Suffering

Pain Behavior



Assessment of Pain: 
Modalities

• Observation of Pain Behavior
• Patient Report

– Numerical Scales
– Visual Analog Scales
– Verbal Descriptor Scales
– Multiple Item Scales



Approaches to Defining 
the Outcome of a 

Condition
• bio-medical
• symptom focused
• multidimensional 

syndrome



BIOPSYCHOSOCIAL MODEL OF 
PAIN (and symptoms)

BIOMEDICAL

PSYCHOLOGICALSOCIOCULTURAL

- Pathology
- Injury
- Nociception

- Age, Sex, Race
- Income, Education
- Social Milieau

- Anxiety, Depression
- Cognitive Factors
- Behavioral Factors
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