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ABSTRACT
The aim: To study clinical efficiency of using the diode laser in the treatment of chronic catarrhal and hypertrophic gingivitis.
Materials and methods: Treatment of 32 patients with chronic catarrhal gingivitis and 30 patients with hypertrophic gingivitis by basic therapy according to the protocols of
dental care was carried out. The patients of the main groups were additionally subjected to laser irradiation of the affected areas of the gums with a diode laser.
Results: The use of laser therapy in the treatment of chronic catarrhal gingivitis contributed to the pain relief, reducing of bleeding and edema of the gums in 68.8% of patients
on the 3rd day of observation. On the 7th day, 93.8% of the examined patients had no inflammation in periodontal tissues. During treatment of hypertrophic gingivitis, antiinflammatory and decongestant effects, improvements in the aesthetic appearance of the gums were revealed in 33.3% patients on the 3rd day of the examination; absence
of inflammation, gingival bleeding and gum hypertrophy was diagnosed in 53.3% on the 7th day and in 80.0% patients on 14th day of follow-up. In the control group, similar
changes were revealed only in 68.8% patients with catarrhal gingivitis and in 46.7% patients with hypertrophic gingivitis after complete course of drug treatment in 14 days
of observation.
Conclusions: The use of a diode laser in patients with chronic gingivitis has provided a reduction in the term required for the complete elimination of the inflammatory process
and suspended its further progression.
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INTRODUCTION

Periodontal diseases are a significant medical and social problem, due to their tendency to chronization,
persistent course and progression. The high prevalence
of inflammatory periodontal diseases is associated with
poor oral hygiene, untimely treatment by a dentist and
lack of prophylaxis [1]. In the absence of an effective
treatment for chronic gingivitis, there is an increased
risk of generalized periodontitis development, this
leads not only to the rapid loss of a significant number
of teeth, but also affects the overall health and quality of
life [1-2]. Correlation between general body condition
and periodontal changes is complex. The affected tissues
that make up the periodontium, capable of creating a
pathogenic effect on the body, complicate the disease
course and cause the development of the chronic septic
state of the body [3].
That is why gingivitis treatment is an important task
of theoretical and practical dentistry and requires the
use of the modern methods of treatment. The introduction of laser systems in dental practice opens up
new opportunities in the development of methods of
minimally invasive, accelerated and effective treatment
of periodontal diseases, which can reduce treatment
time and contribute to the long-term stabilization of the
inflammatory process [4-7].

THE AIM

The aim of the research was to study the clinical effectiveness of using a diode laser in the treatment of catarrhal and
hypertrophic gingivitis.

MATERIALS AND METHODS

32 patients with chronic catarrhal gingivitis and 30 patients with granulation (edematous) form of hypertrophic
gingivitis of I degree of various prevalence were treated.
There were 27 (43.54 ± 9.54%) men and 35 (56.45 ± 8.38%)
women aged 17 to 35 without somatic pathology among
them. They have gingivitis associated with dental plaque
only (Plaque-Induced Gingival Diseases). While clarifying
the anamnesis vitae, patients denied the presence of somatic diseases. Diagnosis was confirmed according to the
classification of periodontal diseases by N. F. Danilevskiy
(1994) and G. F. Biloklytska additions (2007) [1].
Patients of each nosological group by random sampling
were divided into the main and control groups, equal in
number and gender. Patients of all groups underwent a
complex of medical and prophylactic measures, which
included professional oral hygiene, training in teeth brushing, and complete sanitation of oral cavity with subsequent
treatment of gingivitis in accordance with medical care
protocol [8]. Patients of the main groups were additionally
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treated with non-contact laser irradiation of the affected
gingival areas with a Picasso diode laser (“AMD Lasers”,
USA) with a wavelength of 940±15 nm in constant mode
with a power range of 0.5 W/cm2 when using non-activated
fiber “Program 4”. Exposure – 2 minutes on each zone,
number – 3 procedures daily for catarrhal gingivitis and 6
procedures for hypertrophic gingivitis (Fig. 1-2).
Efficiency assessment was carried out on the 3rd, 7th
and 14th day from the start of treatment based on subjective data, the results of an objective examination, as well
as the dynamics of indicators for the index assessment of
the oral cavity state. During the clinical examination were
evaluated: color, size, shape, consistency, surface texture,
contour of the gingiva, the presence of edema and bleeding.
The hygiene index was calculated according to Simplified
Oral Hygiene Index by J. C. Greene and J. R. Vermillion
(OHI-S, 1964). The state of periodontal tissues was objectified based on the analysis of the Papillary-Marginal-Attachment Index (PMA) in the modification by C. Parma
(1960) and the Papillary Bleeding Index (PBI) according
to H. R. Muhlemann (1977). In order to eliminate symptomatic gingivitis at generalized periodontitis, the X-ray
examination was performed.
The analysis of statistical data was performed using the
method of the Student parametric criterion according to
the principle of variation statistics. Values of p < 0.05 were
considered statistically significant.
All research methods and experiments have been examined and approved by the appropriate ethics committee
and have therefore been performed in accordance with the
ethical standards laid down in the Declaration of Helsinki.

pain during palpation, as well as a significant amount of
soft plaque in the area of the teeth neck were objectively
noted. The average values of papillary bleeding index (PBI)
were 2.39 ± 0.05 scores in the main group and 2.24 ± 0.07
scores in the control group (p> 0.05). The PMA and OHI-S
index values were significantly high (33.31 ± 3.13% and
1.53 ± 0.17 scores in the main group and 31.98 ± 3.06% and
1.46 ± 0.16 scores in the control group), which indicated
a high degree of gum inflammation and a low level of oral
hygiene (Tables I-III).
Patients with a granulation form of hypertrophic gingivitis complained of gingival enlargement, itching, bleeding
and tenderness of the gums, which increased while eating
and brushing. During objective examination the edema and
diffuse congestive hyperemia of the gums, enlargement of
the interdental gingival papillae to 1/3 of the height of tooth
crown and the presence of gingival pockets were revealed
(Fig. 3). PBI scores of 2.69 ± 0.09 in the main group and
2.65 ± 0.18 in the control group (p< 0.05); PMA – 46.41 ±
2.79% and 45.98 ± 3.06%, respectively; OHI-S scores are
significantly high (1.93 ± 0.15 and 1.95 ± 0.18, p> 0.05).
On the 3rd day from the beginning of the treatment of
catarrhal gingivitis patients of the main group have already
indicated an improvement of the gingiva state: the decrease
in soreness and bleeding, an unpleasant odor from the oral
cavity. An objective examination of 11/16 (68.75 ± 11.59%)
patients with catarrhal gingivitis showed a decrease in
gum edema (PMA – 15.16 ± 2.93%), the presence of slight
papillae bleeding (PBI score of 1.43 ± 0.10) and improved
oral hygiene (OHI-S score of 0.60 ± 0.15).
In the three days from the start of hypertrophic gingivitis treatment, the gum state was improved: edema and
bleeding of the gingival papillae were decreased, but the
aesthetic defect and the phenomena of gums hypertrophy
were remained. There was a decrease of PMA indexes to
24.16 ± 2.93%, PBI score to 1.58 ± 0.12, OHI-S score to
1.08 ± 0.09 with statistical significance p< 0.001.
On the 3rd day of the clinical examination the patients
with chronic catarrhal gingivitis of the control group also
indicated an improvement in the clinical manifestation
of the disease: the decrease of discomfort, soreness and

RESULTS

During the initial examination, the complaints of patients
with catarrhal gingivitis in the main and control groups
were identical: of unpleasant sensations (discomfort) in
the gums, itching, gingival bleeding when eating solid food
and brushing teeth, bad breath. Congestive hyperemia with
pronounced cyanosis of the gingival margin, swelling of the
interdental gingival papillae, their friability and pastiness,

Table I. Assessment of oral hygiene in the treatment of chronic gingivitis based on OHI-S index, in scores
Terms of observation
Before treatment
3rd day of treatment
7th day of treatment
14th day of treatment

Chronic catarrhal gingivitis

Hypertrophic gingivitis, edematous form

Main group (n=16)

Control group (n=16)

Main group (n=15)

Control group (n=15)

1.53 ± 0.17

1.46 ± 0.16

1.93 ± 0.15

1.95 ± 0.18

0.60 ± 0.15

0.87 ± 0.16

1.08 ± 0.09

1.47 ± 0.16

p< 0.001

p< 0.001; p1> 0.05

p< 0.001

p< 0.001; p1< 0.05

0.47 ± 0.14

0.88 ± 0.12

0.56 ± 0.13

0.94 ± 0.13

p< 0.001

p< 0.001; p1< 0.05

p< 0.001

p< 0.001; p1< 0.05

0.43 ± 0.13

0.85 ± 0.13

0.53 ± 0.12

0.87 ± 0.11

p< 0.001

p< 0.001; p1< 0.05

p< 0.001

p< 0.001; p1< 0.05

p1> 0.05

p1> 0.05

Note: p – the significance of the difference between the index values before and during treatment (3rd, 7th, 14th day); p1 – the significance of the
difference between the indexes of the main and control groups.
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Fig. 2. The technique of carry out the laser therapy.

Fig. 1. Picasso diode laser (“AMD Lasers”, USA).
bleeding of the gums. An improvement in the oral cavity
hygiene was noted: the average values in OHI-S index were
significantly (p< 0.001) lower than the initial values. However, no significant changes in the improvement of PMA
and PBI indexes were observed (p> 0.05). An objective
examination of the patients with hypertrophic gingivitis in
the control group showed no improvement in the gingiva
state: gingival hypertrophy remained, and the decrease of
the PMA and PBI indexes was unreliable (p> 0.05).
On the seventh day of observation, patients of the main
group who were diagnosed with catarrhal gingivitis noted
a lack of painful sensation, halitosis, and decreasing of
gum bleeding. An objective examination showed no signs
of gum inflammation, which was also confirmed by PBI
scores of 0.68 ± 0.12 and PMA of 7.11 ± 1.35% (p< 0.001).
The tendency of a significant decrease in Green-Vermillion index (0.47 ± 0.14 scores, p< 0.001) was revealed.
In the group of patients with hypertrophic gingivitis the
gingival margin form due to reduction of the edema was
reestablished and disappearance of gum hypertrophy was
observed in 8/15 (53.33 ± 12.88%) people. PMA index was
11.09 ± 2.35%, PBI score of 0.96 ± 0.13 (p< 0.001, p1< 0.01).
Patients of the control group on the 7th day of the basic
treatment indicated the decrease in soreness and bleeding
of the gums when eating and teeth brushing, the absence

Fig. 3. Hypertrophic gingivitis, edematous form in the patient M., aged
23-years-old, of the main group at initial examination.

Fig. 4. Hypertrophic gingivitis, edematous form in the patient M., aged
23-years-old, in a week from the beginning of treatment with a diode laser.
of bad breath. An objective examination of 68.75 ± 11.58%
patients with catarrhal gingivitis showed improvement
of the gingiva state: the disappearance of gum bleeding,
swelling, and a pale pink color of the oral mucosa. However, there were signs of slight inflammation in the form of
inconspicuous hyperemia, edema and pain, the presence of
linear-point bleeding in 31.25 ± 11.59% of individuals of
this group. According to PMA index, the prevalence of low
843
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Table II. Assessment of periodontal tissues in the treatment of chronic gingivitis based on PMA index, in per cent
Terms of observation
Before treatment
3rd day of treatment
7th day of treatment
14th day of treatment

Chronic catarrhal gingivitis

Hypertrophic gingivitis, edematous form

Main group (n=16)

Control group (n=16)

Main group (n=15)

Control group (n=15)

33.31 ± 3.13

31.98 ± 3.06

46.41 ± 2.79

45.98 ± 3.06

p1> 0.05

p1> 0.05

15.16 ± 2.93

24.11 ± 3.01

24.16 ± 2.93

37.01 ± 3.01

p< 0.001

p> 0.05; p1< 0.05

p< 0.001

p> 0.05; p1< 0.05

7.11 ± 1.35

14.02 ± 2.18

11.09 ± 2.35

22.02 ± 2.18

p< 0.001

p< 0.05; p1< 0.01

p< 0.001

p< 0.001; p1< 0.01

2.80 ± 0.78

10.53 ± 1.82

5.80 ± 1.78

16.53 ± 1.82

p< 0.001

p< 0.05; p1< 0.001

p< 0.001

p, p1< 0.001

Note: p – the significance of the difference between the index values before and during treatment (3rd, 7th, 14th day); p1 – the significance of the
difference between the indexes of the main and control groups.
Table III. Assessment of periodontal tissues in the treatment of chronic catarrhal gingivitis based on the PBI index, in scores
Terms of observation
Before treatment
3rd day of treatment
7th day of treatment
14th day of treatment

Chronic catarrhal gingivitis

Hypertrophic gingivitis, edematous form

Main group (n=16)

Control group (n=16)

Main group (n=15)

Control group (n=15)

2.39 ± 0.05

2.24 ± 0.07

2.69 ± 0.09

2.65 ± 0.18

p1> 0.05

p1> 0.05

1.43 ± 0.10

1.95 ± 0.13

1.58 ± 0.12

2.13 ± 0.16

p< 0.001

p> 0.05; p1< 0.001

p< 0.001

p> 0.05; p1< 0.05

0.68 ± 0.12

1.43 ± 0.11

0.96 ± 0.13

1.64 ± 0.13

p< 0.001

p, p1< 0.001

p< 0.001

p< 0.001; p1< 0.01

0.20 ± 0.04

1.39 ± 0.08

0.43 ± 0.09

1.37 ± 0.12

p< 0.001

p, p1< 0.001

p< 0.001

p, p1< 0.001

Note: p – the significance of the difference between the index values before and during treatment (3rd, 7th, 14th day); p1 – the significance of the
difference between the indexes of the main and control groups.
intensity gingivitis is established. The decrease in OHI-S
index values of 0.88 ± 0.12 scores (p<0.001) was noted,
which corresponds to a satisfactory level of oral hygiene.
In the examination of patients with hypertrophic gingivitis
(Fig. 4), the disappearance of hypertrophy was noted only
in 7/15 (46.67 ± 12.88%) patients, slight gingivitis was
diagnosed by PMA index (22.02 ± 2.18%), gum bleeding
persisted (1.64 ± 0.13 scores), the level of oral hygiene is
satisfactory (0.94 ± 0.13 scores).
Patients of the main group on the 14th day from the
beginning of catarrhal gingivitis treatment noted a significant improvement in the gums appearance, the absence
of soreness, bleeding, halitosis. As a result of the use of a
diode laser, inflammatory phenomena in the periodontal
tissues were absent, as indicated by a significant decrease
in values of PMA index to 2.80 ± 0.78% (p< 0.001). The
gum mucosa has become a pale pink color, the edema of the
gums and gingival papillae was gone. The bleeding index
score was 0.20 ± 0.04. A significant improvement in the
oral hygiene was observed: OHI-S index values were 0.43
± 0.13 scores and decreased 5 times (p< 0.001).
The patients of the main group with hypertrophic gingivitis did not complain on the 14th day from the beginning
of periodontal treatment. The absence of hypertrophy, gin844

gival pockets and bleeding was objectively noted, the gum
mucosa acquired a pale pink color, no disease recurrence
was observed. Only 3/15 (20.0 ± 10.33%) of the patients
in this group had signs of slight inflammation in the form
of insignificant hyperemia, the presence of inconspicuous
edema of the gingival margin, a slight increase in the volume of the gums papillae, and the presence of spot bleeding
during probing. Additional examination data: OHI-S score
of 0.53 ± 0.12, PMA – 5.80 ± 1.78% (p, p1< 0.001), PBI score
of 0.43 ± 0.09 (p, p1< 0.001).
In the control group on the 14th day from the beginning
of drug treatment, patients did not observe any significant
changes in relation to the 7th day of observation, which
was also confirmed by objective symptoms. The values
of oral hygiene indexes, bleeding and gum inflammation
have not changed significantly over the next seven days of
observation.

DISCUSSION

Analyzing the results of clinical observations, it should be
noted that the hygiene index, papillary-marginal-alveolar
index and gum bleeding index were already decreased
after the third visit. The use of laser radiation in the treat-
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ment of chronic catarrhal gingivitis contributed to the
pain relief, decrease of bleeding and edema of the gums
in 68.8% (11/16) patients on the 3rd day of observation,
and the inflammatory process was completely eliminated
on the 7th day in 93.8% (15/16) of the examined patients.
The combination of laser therapy with basic treatment
of the edematous form of hypertrophic gingivitis has
pronounced anti-inflammatory and decongestant effects.
Confirmation of this has been the pain relief, absence of
gingival bleeding and improvement of the gums aesthetic
appearance in 33.3% (5/15) patients already at the 3rd session. 53.3% (8/15) of the examined patients have shown a
positive dynamics of the stippling phenomenon at the 5th
session of laser therapy, in 80.0% (12/15) of the patients no
hypertrophy, gingival pockets and gums bleeding has been
observed on the 14th day of the examination.
Clinical observations which were carried out by us indicate the effectiveness of the diode laser use in the complex
treatment of inflammatory periodontal diseases. Since, laser radiation blocks the inflammatory process, inhibits the
pathogenicity of microorganisms, reduces the permeability
of the vascular wall, improves the microcirculation, activates metabolic processes in the periodontal tissues, and
promotes the regeneration and restoration of the gingiva
[6, 9]. The need for the use of steroidal anti-inflammatory
drugs and antibacterial medicines is minimized or eliminated, which prevents the occurrence of unwanted side
effects, including allergic reactions.

CONCLUSIONS

The efficiency of catarrhal gingivitis treatment was 93.8%
in the main group and 68.8% in the control group, hypertrophic gingivitis treatment – 80.0% and 46.7%, respectively. The results of the study indicate that laser therapy
of chronic gingivitis in therapeutic efficacy exceeds conventional drug treatment, provides shortening in the term
of complete elimination of the inflammatory process and
suspends its further progression.
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