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Abstract: The results of a clinical study evaluating 
the periodontal tissue index and functional 
vacuum testing indicate the effectiveness of low-
intensity laser therapy in the combined treatment 
of chronic generalized catarrhal gingivitis. The use 
of this treatment method led to a faster reduction 
of inflammatory changes in the periodontal 
ligament and minimal discomfort for the patient 
compared with the control group in which a low-
intensity laser was not included in the combined 
treatment plan. 

                         INTRODUCTION 

                           The treatment of periodontal diseases is an urgent problem of dentistry: according to 

WHO, the incidence of periodontal disease is very high in the age groups 35-44 (65-98%) and 15-19 

(55-89%) years. Early detection and treatment of periodontal diseases is especially important [2, 4]. 

Gingival inflammation develops in the gingival sulcus, where the quantitative and qualitative 

composition of the gingival fluid changes. In the gingival sulcus, the number of polymorphonuclear 

leukemic cells increases, their degranulation occurs under the influence of endotoxin, accompanied by 

the release of lysosomes from cells. Enzymes formed in lysosomes (proteases, hydrolases and 

lysozymes) interact with surrounding structures, causing and contributing to changes. Cellular 

mediators include histamine, serotonin, prostaglandins, lymphokines and slow-reacting substances, the 

release of which is carried out by polymorphonuclear leukemic cells, mast cells and basophils. 
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Biologically active components cause a rapid increase in vascular permeability, impaired 

microcirculation, slowing blood flow, increased thrombosis, the development of vasculitis, decreased 

clotting and increased fibrinolysis, as well as secondary hypoxia. These changes lead to 

depolymerization of the intercellular substance of the gingival sulcus epithelium, the appearance of 

vacuoles and crevices, and create favorable conditions for the deep penetration of toxins and bacteria 

into the underlying tissues. Violation of microcirculation increases the permeability of blood vessels 

and tissues. Violation of protective mechanisms is accompanied by inhibition of regenerative processes, 

the formation of pathological granulation tissue and the spread of inflammation to deeper underlying 

tissues (alveolar bone) [2]. The treatment of periodontal diseases is complex and requires maximum 

individualization. There are various methods of treatment and prevention of periodontal diseases, 

among which physiotherapy is of great importance. They are widely used at the stages of diagnosis, 

complex treatment, prevention and rehabilitation to influence the individual etiological significance of 

the process, as well as symptomatic treatment. Physical factors can stimulate the immunobiological 

response of the body, reduce the phenomena of systemic and local sensitization, change neurohumoral 

processes in the body and pathological focus, enhance the local selective effect of drugs and restore 

microcirculation [4]. Timely and correct administration of physical factors of combination therapy 

allows to stop the initial symptoms of pathology, reduce its severity, severity of clinical manifestations, 

the possibility of complications or contribute to a change in the stage of pathology, allowing other types 

of therapy to be carried out in the most favorable conditions [1, 3]. MATRIX is a low-intensity laser 

irradiation device (LILI); under the influence of LILI there is a photoinduction of macromolecules, a 

change in the structure of water and the release of calcium ions from calcium reserves. The 

concentration of calcium ions in the cytoplasm increases. Laser therapy is a highly effective method of 

treating many diseases and is widely used in various branches of medicine: 

 activation of cellular metabolism and increase of its functional activity;  

 stimulation of regenerative processes;  

 anti-inflammatory effect;  

 activation of blood microcirculation and increase in the level of nutritional support of tissues; 

 analgesic effect;  

 immunostimulating effect;  
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 various organ and reflex-inducing influence on the functional activity of systems.  

Local effects are determined by exudation, transformation and proliferation, which are the main 

elements of the inflammatory response. Exudation: vasodilation, activation of microcirculation with 

concomitant vasoconstriction - prevention of gradual microcirculation disorders, normalization of 

blood circulation in combination with normalization of vascular wall permeability (vascular-tissue 

barrier), reduction of tissue edema Under the influence of radiation, optimal formation of neutrophilic 

and monocytic barriers, microphages and macrophages, increased phagocytic activity, production of 

bactericidal and growth-stimulating substances stimulation of proliferation and activation of barrier 

properties of the oral mucosa. Changes: activation of the functions of mitochondria and other cellular 

organelles, metabolism due to increased oxygen consumption and tissue respiration. At the same time, 

anaerobic processes are inhibited, acidosis and secondary atrophic changes are prevented, and 

regeneration of damaged tissues is stimulated. Proliferation: stimulation of the DNA-RNA-protein 

system, increased cell division (proliferation) activity and activation of connective tissue reactions. 

Morphologically, the cellular response manifests itself in stimulating and enhancing the formation of 

the fibroblast barrier (against the background of the release of growth-stimulating substances), 

stimulating the formation of granulation tissue, stimulating the maturation of fibroblasts, activating the 

formation of collagen fibers and the maturation of granulation tissue. As a result, epithelialization of the 

mucous membrane at the site of the lesion is rapidly and physiologically accelerated and regeneration 

is fully stimulated. The therapeutic effect (stimulation) of the tissue regeneration process is expressed 

in the activation of the DNA-RNA-protein system, increased synthesis of nucleic acids and nuclear 

proteins, increased nuclear mass, increased synthesis of cytoplasmic proteins and their accumulation 

in the interphase to a critical level. Mitosis is stimulated, and the reproduction of connective tissue and 

epithelial cells is stimulated and increased. The impact is mainly: contact, contact-mirror, remote: 1. 

Local effects on wounds, injuries, burns and ulcers include both local and systemic effects of LILI. 

Greater stimulation of proliferation and microcirculation leads to a local anti-inflammatory and 

immunostimulating effect; 2. Effects on reflexogenic zones: acupuncture points such as firmans and 

auricles, Zakharyin-Ged zone, paraspinal zone; 3. Effects on projections of internal organs; 4. Effects on 

projections of vascular bundles; 5. Effects on projections of immunocompromised The regenerative, 

anti-inflammatory and immunostimulating effects of LILY are significant. The effective use of laser 

irradiation as a preventive measure significantly reduces the likelihood of postoperative complications. 

There is no data in the available literature on evaluating the effectiveness of this technique in patients 

with periodontal diseases.  
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A characteristic feature of laser treatment in periodontics is the active use of optical nozzles of the C-1 

set. These nozzles were supposed to irradiate the lesion with laser radiation in the red region of the 

spectrum (0.63 microns) at the required optimal power density (7-10 MW), the irradiation time was 

1.5-2 minutes. The pulse repetition rate was 80 Hz. The KLO3 laser irradiating head was used to 

irradiate the papillary and marginal gingival areas (along the field), capturing 1-2 cm of the mucous 

membrane of the alveolar process. The aim of the study is to increase the effectiveness of treatment of 

chronic generalized catarrhal gingivitis using low-intensity laser irradiation methods.  

METHODS  

 During one year, from January 2009 to January 2010, we examined and conducted comprehensive 

treatment of 64 patients with chronic generalized catarrhal gingivitis. The study was conducted on the 

basis of the UGMA dental clinic and included physically healthy patients aged 18-29 years, 26 men and 

38 women. Patients complained of bleeding gums when brushing their teeth (38.74% of the examined), 

an unpleasant taste in the mouth (18.04%) and itchy gums (13.85%). The collection of anamnesis and 

the identification of errors in individual oral hygiene were of great importance. During the examination 

of the oral cavity, the condition of the mucous membrane of the maxillary and mandibular alveolar 

processes, occlusion were assessed, the dental CP index, the simplified Green-Vermillion oral hygiene 

index (OHI-S), the papillary-marginal-alveolar index (PMA) according to the modified Parma technique 

and the papillary gum bleeding index (PBI) were recorded. The evaluation of the vacuum resistance of 

the gum capillaries using the Kulazhenko method in the area of the mandibular central incisor was used 

as a functional research method. For the differential diagnosis of periodontitis, an 

orthopantomographic examination was used on an ORTHOPHOS 3 device (the average radiation dose 

was 36 mk Sievert). Comprehensive treatment of patients included training in proper dental cleaning 

and oral hygiene, selection of individual hygiene products (toothbrush, paste, dental floss), specialized 

oral hygiene, elimination of local irritants, filling of caries with restoration of contact points, the use of 

anti-inflammatory drugs, irrigation and bathing. The patients were randomly divided into two groups: 

the study group and the control group. After professional oral hygiene was carried out, laser treatment 

using an integrated technique was included in the comprehensive treatment plan for the study group 

of patients. KLO3 laser irradiating head, wavelength 0.63 microns, maximum power (7-10 MW), 1.5-2 

minutes on the field. External percutaneous contact mirror effect on the upper and lower jaw was 

performed with an infrared laser head LO2 (LO3), pulse power 7-10 W, frequency 80 Hz, projection of 

the lesion area. The effectiveness of combined treatment was evaluated 7, 14, 1 and 3 days, 1 and 3 
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months after the start of treatment. Statistical processing of the obtained results was carried out using 

the Student's method.  

RESULTS AND DISCUSSION  

During the initial examination of the oral cavity, congestive hyperemia, edema of the gingival papillae 

and marginal gum were revealed in 83% of patients, slight suppuration in 17%, bleeding and the 

presence of hard and soft dental deposits in 100% of patients. Abnormal bite and individual tooth 

position were detected in 35% of patients. The dental CPI index was 6.72 ± 0.94 in the control group 

and 7.16 ± 1.31 in the study group; the Green-Vermillion index was 3.34 ± 0.38 in the control group and 

3.32 ± 0.42 in the study group (poor oral hygiene). The papillary-limbal-alveolar index was 46.85 ± 

4.95% in the control group and 48.53 ± 3.48% in the study group (average gingivitis severity). The 

bleeding index was 1.42 ± 0.18 in the control group and 1.41 ± 0.19 in the study group. The average rate 

of hematoma formation was 14.8 seconds in the control group and 13.9 seconds in the study group. At 

the first visit, there were no statistically significant differences between the main and control groups 

according to objective data, index assessment and additional functional tests. A week after the start of 

combined treatment of patients with chronic generalized catarrhal gingivitis, 100% of patients 

experienced an improvement in subjective sensations. The effectiveness of treatment was noted in all 

patients of the control and study groups. Objective tests revealed a decrease in the phenomenon of 

periodontal ligament inflammation and a decrease or disappearance of dental deposits after 

professional oral hygiene. However, 62% of patients in the control group after professional oral hygiene 

showed the appearance of hypersensitivity of the teeth, that is, discomfort lasting from two to three 

days to a week. In the study group, 37% of patients presented such complaints. In general, the results 

of combined treatment of patients with chronic generalized catarrhal gingivitis in both groups can be 

assessed as satisfactory. Oral hygiene improved significantly in both groups 1 and 2. The Green-

Vermilion index after treatment was 0.62 ± 0.09 in the control group and 0.53 ± 0.07 in the study group, 

which indicates good oral hygiene. The analysis of the data obtained indicates a steady improvement in 

index scores and functional tests in the first week after the start of combined treatment in both groups 

of patients. A comparison of patient indicators in the study and control groups shows that the PMA and 

PBI indices in the study group are significantly lower than in the control group at all follow-up periods, 

and the rate of hematoma formation during the vacuum test is 1.4 times (after 1 week) and 1.7 times 

(after 2 weeks) significantly lower than the intensity of Effective the anti-inflammatory effect of laser 

therapy, improvement of microcirculation and metabolic processes in periodontal tissues, indicates 

that the use of LILY improves blood circulation faster and has an anti-inflammatory effect. In the 
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absence of contraindications to concomitant procedures, the use of low-intensity laser therapy in the 

complex treatment of periodontal diseases is very useful for shortening the duration of treatment, 

rehabilitation of the patient and reducing patient discomfort during complex treatment.  

CONCLUSION 

The results of this study indicate the effectiveness of low-intensity laser therapy in the complex 

treatment of chronic generalized catarrhal gingivitis.  
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