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Introduction 
Advances in medicine as a science, in the world, have incorporated knowledge and 
practices, whose results evidence to be of high value for development and progress of 
humanity1.  
Among contemporary medicine trends stand out, with an increasing dynamism in recent 
years, incorporation of natural and traditional medicine to professional practice, not as 
an alternative method but as true discipline which is necessary to constantly study, 
improve and develop, due to its proven ethical and scientific advantages. 
Medicine, internationally known as alternative, energetic, natural, complementary or 
holistic is a reality made present in the whole world and forms part of each country’s 
cultural heritage.  
It uses practices that have varied from country to country and generation after 
generation, for hundreds of years before development of current conventional medicine. 
In Cuba, it is considered a medical discipline, recognized by the National Ministry of 
Public Health (Ministerio Nacional de Salud Pública) (MINSAP) according to the needs 
identified by the health services, for which is also of great significance for the knowledge  
and application of promotion procedures and techniques of health, disease prevention, 
diagnose, healing and rehabilitation. Therefore, in searching for better quality of life, the 
use of natural medicaments  and other therapeutic resources readily available at low 
cost and within everybody’s reach is generalized 1, 2. 
Since 1990 a development commission of traditional and natural stomatology was 
created in the National Stomatology Division. This commission counted on 3 sub 
commissions: one  dealing with development of green medicine; another, acupuncture 
(including finger puncture)1 and the third encompassing other modalities among which 
is ozone therapy, the subject of this study 1,3. 
Ozone is a gas and an allotropic form of oxygen with three atoms instead of two. It is 
obtained artificially when submitting oxygen to silent electric discharges through special 
equipments named ozonizers. It has an oxidative power higher than oxygen. Its name 

derives from the Greek word   ὄζειν  (ozein)  meaning “to smell”. 
Ozone has a number of properties: it is bactericide, fungicide and virucide. It also 
improves circulation in capillary vessels, increases capacity of oxygen absorption in the 
erythrocytes, stimulates processes of oxygen metabolization reactivating various 
biologic cycles and activates protective enzymatic processes against degenerative 
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processes, besides having healing, disinfecting, sterilizing, anti-inflammatory and 
immodulator   effects of the biologic response  6 . 
Ozone usage dates back from the I World War, when it was employed to disinfect and 
cure wounds. In Cuba its clinical application in the different forms it presents, as 
ozonized gas, oil and water, has been under research for over 30 years now by the 
National Center for Scientific Research (Centro Nacional de Investigaciones Científicas) 
(CNIC)7.  
Vegetable oils have been used as adequate vehicles for ozone therapy in Stomatology, 
being olive oil the most widely used, and sunflower oil  the one used in our country 
(Oleozón), which, besides its economic advantages it has satisfactorily undergone 
preclinical trials of dermal irritability, mutagenecity and teratogenecity and has shown its 
effectiveness in various treatments 8-14. 
Chronic immune inflammatory periodontal disease is generically classified as either 
gingivitis or periodontitis, being the latter the most advanced form in which gingival 
inflammation is accompanied by the presence of real pockets and bone loss, which if is 
not treated properly and timely will lead to dental mortality and functional incapacity15. 
There are various types of periodontitis, of which the most frequent is Adult 
periodontitis. Weisser16 has made a subdivision within this classification proposing 4 
subtypes: 
I: Periodontal pockets of up to 3mm depth with presence of blood, periodontal 
pathogens, according to the microbiologic analysis (BANA Test or the microscope)  
II: Periodontal pockets of up to 4mm with presence of blood, slight quantity of calculus,  
periodontal  pathogens, and presence or absence of incipient bone loss, according to 
microbiologic analysis (BANA Test or the microscope)  
III: Periodontal pockets of up to 5 and 6 mm  with presence of blood, moderate quantity 
of calculus, moderate bone loss (X Rays), periodontal pathogens, according to 
microbiologic analysis (BANA Test or the microscope)  
III+: Same characteristics as subtype III but with periodontal pockets of up to 7mm. 
IV: Periodontal pockets of up to 9mm with presence of blood, high quantity of calculus, 
advanced bone loss (X Rays), periodontal pathogens, according to microbiologic 
analysis (BANA Test or the microscope)  
IV+: Serious periodontal condition with very reserved forecast and treatment including 
exodontics of some teeth. 
 
Pathogenesis of periodontitis is multifactorial and is closely linked to periodontal 
pathogenic microorganisms and immune system of the human body17. It has been 
studied the way oxidative stress favors its occurrence and worsening18. 
Also conventional treatments relies on surgery and antibiotic therapy, which supposes 
more expenses for home economics and state economy, possible adverse reactions, 
occurrence of resistant strains and high cost import products. 
Hence, the beneficial effects of ozone therapy, due to its already mentioned properties, 
in the treatment of periodontal diseases. 
Scientific issue: 
¿How would ozone therapy’s efficacy be in the treatment of adult periodontitis types I 
and II? 



The objective of this research is patients with adult periodontitis types I y II, and the field 
of action is ozone therapy. 
The scope of this study gives a response to the following research questions: 
¿Which is the efficacy of ozone therapy in its three modalities for treating periodontitis 
types I and II? 
¿Which are the adverse events to the therapy under consideration? 
The following research tasks were developed: 

• Assessment on the ozone therapy efficacy in its three modalities in the treatment 
of periodontitis types I y II. 

• Identification of adverse effects. 
 
Objectives. 
To assess ozone therapy’s efficacy in the treatment of adult periodontitis types I and II. 
To identify the adverse events to the therapy under consideration. 
 
Methods. 
An aleatorized, controlled and single blind clinical trial phase III was carried out to 
evaluate the effects of ozone therapy during the treatment of adult periodontitis types I 
and II, in Matanzas Municipality, Matanzas province, Cuba, from February 2010 to July 
2012.            
Work Universe and Sample 
The work universe was made up of all patients diagnosed with adult periodontitis types I 
and II, who turned to the dentistry services of the Specialization Teaching Dental Clinic 
(Clínica Estomatológica Docente de Especialidades) (CEDE) “III Congreso del PCC” 
and to the University Hospital “Comandante Faustino Pérez”, who were over 35 years of 
age and gave their informed consent in order to participate (Annex I).  The sample was 
made up of, according to inclusion, exclusion and exit criteria, 10 patients in each group 
for a total of 50 patients. 
Inclusion criteria: 
Patient diagnosed with adult periodontitis types I and II. 
Patient older than 35 years of age. 
Patient  no matter sex or skin color.  
Patient who gave his voluntary consent to participate in the research.  
Exclusion criteria: 
Patient with neoplasia antecedents or having received chemotherapy treatment or 
radiations. 
Patient with nephropathy, trasplantations, cardiopathies, blood dyscrasias, metabolic 
disorders and other suffering that may interfere with normal evolution of the tissues. 
Exit criteria: 
Patient who refused to continue in the research. 
Patient who changed his home address. 
Patient who was in hospital and unable to continue the treatment plan. 
Patient who died by causes not related to the research. 
Designation to the treatment groups was aleatory and the software used was EPIDAT 
3.1 
 



Designation of subjects to treatments 
Number of treatments: 5 
Sample size:    50 
 
Treatment: 1 Experimental Group A 
Number of subjects selected:    10 
       1       2       6      10      16      17      23      30      34      35 
 
Treatment: 2 Experimental Group B 
Number of subjects selected:    10 
       3       5      11      15      18      24      38      44      45      49 
 
Treatment: 3 Experimental Group C 
Number of subjects selected:    10 
       4       8       9      29      32      39      40      42      43      46 
 
Treatment: 4 Experimental Group D 
Number of subjects selected:    10 
       7      13      14      20      21      22      26      41      48      50 
 
Treatment: 5 Control Group Z 
Number of subjects selected:    10 
12      19      25      27      28      31      33      36      37      47 
 
Data collection technique: 
Data collection models elaborated by researchers were used and medical histories of all 
patients were made (Annexes 2 and 3). Clinical examination and interrogatory were 
used. Information was stored in a Microsoft Excel 2010 database.  
To bring about the objectives the following variables were studied: 
Groups of Ages: 35-44, 45-54, 55-64, 65-74, 75-84, 85 and over 
Sex: Feminine and Masculine, according to biological sex. 
Presence of gingivorrhagia at examination: Yes, No 
Depth of periodontal pockets: 3mm, 4mm. 
Bone loss: horizontal, angular. (According to X-ray image) 
Clinical evolution: Satisfactory, Unsatisfactory. Satisfactory: signs and symptoms are 
eliminated. Unsatisfactory: There is still some presence of signs or symptoms or the 
patient remains the same or his condition worsens. 
Microbiologic evolution: Satisfactory, Unsatisfactory. According to the BANA test result 
(Annex 4)  
Efficacy: Good, Fair and Bad. Good: When clinical and microbiologic evolutions showed 
satisfactory results. Fair: when only one of them was satisfactory. Bad: when both 
showed unsatisfactory results. 
Presence of adverse effects: Yes, No. (According to what the patient reports) 
Type of adverse event: Cough, dry throat, shortness of breath, burning sensation, 
pruritus, pain, fever, edema, others. (According to what the patient reports) 
The variables were measured at the beginning of the study and after treatment. 



Procedure 
Patients were included according to criteria and groups were formed according to the 
Aleatory Table (Annex 5). 10 patients made up group A (treated with ozone gas); 10 
patients, group B (ozonized oil); 10 patients, group C (ozonized water), 10, group D 
(ozone treatment combined with the three modalities) and 10 control group (Group Z) 
treated conventionally. Groups A, B, C and D were the experimental ones. 
All patients underwent the initial phase of periodontal treatment, after a month of 
evolution they were given the following procedures: 
Groups A, B, C y D underwent radicular scraping and smoothing in the periodontal 
pockets treated. Subsequently, they were applied ozone therapy in the following way: 
Group A: was applied ozone gas for three seconds in each real pocket detected at 
examination. 
Group B: was applied two drops of ozonized oil in each real pocket detected, under 
previous relative isolation. It was left for about three minutes and then the area was 
washed with abundant water. 
Group C: was irrigated with ozonized water in the pockets with hypodermic syringes, 
20CC in each. 
Group D: was applied a combined treatment in the following order: first, irrigation with 
ozonized water, then, application of ozone gas, after that, application of ozonized oil 
and completing treatment with ozonized water mouthwashes. 
Group Z underwent sessions of radicular scraping and smoothing as conventional 
treatment an then it was applied irrigation with physiological saline solution without 
applying any other medicament. 
Evolution of the patients was recorded at the 7th, 14th and 21st  days, at the month, at  
3rd  and 6th  month and were assessed at  the 6th month. This was carried out by an 
assessor who was a general stomatologist previously calibrated. 
Adverse events. 
According to studies carried out in Oleozón in the Ozone Research Center, adverse 
reactions have been described as such: cough, throat dryness, burning sensation, rash 
and pruritus of slight and moderate intensity, edema, all of which did not cause to stop 
treatments. 
Patients were explained that if they felt any of those symptoms or others after the end of 
treatment should go to the stomatologist as soon as possible.  
 
Data collection technique, processing and analysis: 
The source of information was data obtained from which a database on Excel was 
made. Statistical program SPSS 17 was used for data analysis and processing, in a 
Pentium 5 computer, with Windows XP operating system.  
Statistical analysis 
 
Ethics. 
The principles of the Geneva Declaration adopted by the World Medical Association and 
the International Code of Medical Ethics were consulted. The core principles of the 
World Medical Association for biomedical research were taken into consideration: 
biomedical research coincides with scientific standards generally accepted, design and 
performance of research is clearly formulated in the research Protocol, research was 



carried on by qualified persons, and its objective maintained a proportion related to the 
risk inherent to the individual. A previous review and careful study of the predictable 
risks in relation to possible benefits was carried out, integrity and privacy of the 
individual was maintained and informed consent was requested from the individuals by 
providing them with detailed information on the purpose of the research, its 
innocuousness, anonymity and independence to continue in the study. (Annex 1) 

The clinical assay was register in the Science and Technique Division of the University 
of Medical Sciences of Matanzas, Cuba. 

 

Results. 

 

Chart 1. Distribution of the sample according to age and sex. 

 

 

 

It was observed an homogeneous distribution of the sample regarding  age and sex with 
50% masculine and 50% feminine. Ages were mainly of 35-44 and 45-54 years. There 
were no patients with ages over 65 years in the study. 

 

 

Chart  2. Periodontal sites with gingivorrhagia at examination at the beginning of the 

study. 



 

 

Predominance of gingivorrhagia at examination was shown in 97% of the periodontal 
sites at the beginning of the study, with similar distribution among groups.  

 

Chart 2.1. Periodontal sites with gingivorrhagia at examination at the 6th month of 
treatment. 

 

Chi-square gl Value p 

----------- -- ------- 

     64.041 4 0.000 

 

It was shown a predominance of sites without gingivorrhagia at examination at the 6th 
month of treatment, showing differences between the control group and the rest of the 
experimental groups. Control group Z maintained more sites with gingivorrhagia by 



35%, experimental group D was the one which had the most periodontal sites without 
gingivorrhagia by 95%. 

 

Chart 3. Periodontal sites and pockets, according to the treatment group at the 
beginning of the study. 

 

 

Periodontal pockets of 4 mm showed predominance at the beginning of the treatment 
(51%), more notable in experimental A by 53%. 

 

Chart 3.1Periodontal sites and pockets according to the treatment group at 6th month of 
treatment. 

 



 

Chi-square     gl  Value p 

--------------- -------- -------- 

    27.0699 4   0.0000 

 

Periodontal sites of 3 mm (without pockets), showed predominance at 6th month of 
treatment (88%), more notable in experimental group D with a 97%. Control group 
maintained a 20% of pockets of 4mm. 

 

Chart 4. Bone loss before and after treatment according to groups. 

 

 

It was appreciated a slight bone loss in the sites studied at the beginning of the study by 
18%, with similar distribution in each group and among groups. 



At the 6th month it was observed a decrease in the bone loss only by 2% of the sites 
that maintained X ray findings, more notable in control group Z by 6% and outstanding 
in experimental group D in which no patient showed X ray signs of bone loss, followed 
by group A with a 0,6%.  

 

Chart 5 Satisfactory clinical evolution at the month and at the 6th month, according to 
the treatment group. 

 

 

A satisfactory clinical evolution was shown at the month of treatment in the 84, 62% of 
the sites studied, with predominant experimental group D (95,86%). Control group was 
of the greatest unsatisfactory clinical evolution with a 22, 76% of sites with this 
condition. 

 

A satisfactory clinical evolution was observed at he 6th month of treatment by 90,66% of 
the sites studied, with predominance of experimental group D (combined ozone therapy 
treatment) (100%), followed by group A with a 99,30%. Control group had the highest 
unsatisfactory clinical evolution with a 25, 52% of sites with this condition. 

Chart 6. Satisfactory microbiologic condition of periodontal sites studied at the 
beginning of the study ant the 6th month of treatment. 



 

 

Satisfactory microbiologic evolution increased from 1, 65% at the beginning of the study 
to 85,44% of the sample at the 6th month of the study. Experimental group D was 
predominant which attained a 96,55% followed by A which made a 91,67%. Group 
control obtained the least percentage with a 72, 41%.  

When analyzing the unsatisfactory microbiologic evolution (presence of periodontal 

pathogens, according to BANA test) it was found that a  98,35%  of the sample was in 

this category at the beginning of the study, with similar distribution in all groups, which 

went on decreasing during the course of the research reaching a value of  14,56% for 

the whole sample. The group with highest percentage of unsatisfactory microbiologic 

evaluation was control group Z with a 27,59%, followed by experimental group C (18, 

92%) treated with ozonized water. 

 

 

 

 

Chart 7. Efficacy of treatments studied. 



 

 

Treatments studied showed a good efficacy by 85,44% of the total of the sample, where 
good efficacy in experimental group D is predominant (combined ozone therapy 
treatment) by 96,55%, followed by group A (treatment with ozone gas) with a 91,67% 
and being less in control group Z with a 72,41%. 

 

Chart 8. Adverse events. 

 

 



 


