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ABSTRACT

The aim: The purpose of research is to improve the effectiveness of treatment by applying laser in complex treatment in patients with herpetic stomatitis.

Materials and methods: Were examined 47 people (22 men and 25 women) with acute herpetic stomatitis. The patients’age was from 20 to 72 years. All patients underwent
immunological tests such as (T-lymphocytes (CD3 +), T-helpers (D4 +), cytotoxic T-lymphocytes (CD8 +), the content of immunoglobulins IgM, 1gG, IgA and slgA in saliva to
assess the immunological reactivity of the organism.

Results: Clinical observations have shown that when using laser therapy, the results of treatment were better than in the control group. Positive dynamics was observed as
early as 1-2 days after the start of laser use and was more pronounced when used in the early stages of the disease. The use of the laser promoted a more rapid suspension of
new lesions, a decrease in pain syndrome, and a more rapid regression of herpetic lesions. We have found significant improvements in the parameters of cellular and humoral
immunity in patients of the main group.

Conclusions: Treatment of herpetic stomatitis is relevant and requires further improvement and the search for new methods. The use of a laser in the complex treatment of
herpetic stomatitis has a positive effect on the course and immunological status of patients with herpetic stomatitis. The manifestations of the disease healed faster, and the
pain syndrome was less severe. Duration between illness and treatment decreased on 19.7% and 26%. It is advisable to include the method of treatment using a laser in the

complex therapy of herpetic stomatitis.
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INTRODUCTION

Herpetic lesions of the oral mucosa are among the most
serious diseases. These lesions are found in different
climate zones, while the frequency of occurrence varies
widely depending on population groups with different
living standards. All over the world, there is a tendency in
the spread of the herpes simplex virus [1,2]. The increased
incidence is related to the prevalence of asymptomatic and
undiagnosed forms of the disease, but this is an objective
process, unfortunately, is not accompanied by a radical
change to this disease, both doctors and the people.[3].
Today, the problem of herpetic stomatitis is relevant for
doctors of many specialties such as dentists, dermatologists,
pediatricians, therapists and family doctors. According to
modern estimates, the infection of the population with
the herpes simplex virus is very high and even approaches
100% [3.4].

During herpes simplex virus latency, under certain
conditions, causes an exacerbation of the disease, that
manifested as herpetic stomatitis.

The precipitating factors in the development of herpetic
stomatitis relate a change in the quantitative composition
of the microflora of the oral cavity, chronic diseases of the
upper respiratory tract, traumatic removal of the lower
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third molars, neuropsychiatric stress and emotional stress,
radiation therapy and tobacco smoking.

Thus, the activation of the chronic inflammatory process
in herpetic stomatitis is the result of a synergistic interac-
tion between the protective forces of macroorganism and
virus; therefore, it will not be effective enough to take only
various antiviral drugs by individuals with initially reduced
functional activity of the immune system [5].

THE AIM

Objective of work is to improve the effectiveness of treat-
ment by applying laser in complex treatment in patients
with herpetic stomatitis.

MATERIALS AND METHODS

Were examined 47 people (22 men and 25 women) with acute
herpetic stomatitis, who appealed to the dental medical center
of the National Medical University, named after A.A. Bogomo-
lets, at the Department of Therapeutic Dentistry. The etiology
of lesions caused by the herpes simplex virus was determined
on the basis presence a typical clinical symptoms of the disease
and by performing a PCR test (polymerase chain reaction).
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The age of patients with herpetic stomatitis was from 20
to 72 years old. Set average age - 42.2 years old.

Complaints and personal clinical history of each patient
were carefully examined. Particular attention was paid to
the nature of the disease; possible causes herpetic stomatitis
and its exacerbations, prior therapy and its effectiveness,
diet, work, the presence of somatic diseases and stress. Al-
lergy status also was taken into account. More than half of
the patients (57.4%) sought for medical care on 2-3rd day
after the disease manifested itself. Most of the patients had
concomitant diseases such as hypertension, coronary heart
disease, diabetes mellitus, cholelithiasis, gastric ulcer and
duodenal ulcer, chronic pancreatitis, chronic bronchitis,
bronchial asthma, chronic adnexitis, etc. Herpes simplex
virus were also detected in two patients with malignant
tumors and in one patient infected with HIV.

The condition of the skin of the oral region, the red bor-
der of the lips, corners of the mouth and oral mucosa, pal-
atine arches, tonsils, posterior pharyngeal wall and tongue
were clinically assessed. Their color, moisture, consistency,
and the presence of rashes were noted. Particular attention
was paid to the rehabilitation of the oral cavity: the presence
of decayed teeth, sharp edges of teeth, amalgam fillings;
the_presence of prostheses made of dissimilar metals, or-
thodontic appliances, the condition of periodontal tissues.
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Fig. 1. Herpetic eruptions on the red border of the
lower lip.

Fig. 2. Herpetic eruptions on the red border of the
upper lip and around the nose.

Herpetic eruptions prevailed in the area in the red border
of the upper or lower lips in 23 (48.9%) cases (Fig. 1), in
11 (23.5%) cases in the area of the hard palate and gingival
margin, in 3 x cases (6.4%) accounted for lesions of the
soft palate, in seven (14.8%) - lesions in the area of the red
border of the lips and nasal passages (Fig. 2), and in three
cases (6.4%) - on the lateral surface of the tongue. The
disease was mild to moderate, and therefore the patients
were mostly on outpatient treatment.

All patients underwent immunological tests to assess the
immunological reactivity of the organism. In order to study
various factors of immunity was carried out sampling of
peripheral blood from a vein in the patient in dynamics:
before treatment and on the 5-7th day after treatment.
T-lymphocytes (CD3 +), T-helpers (CD4 +), cytotoxic
T-lymphocytes (CD8 +) were identified using TAs labeled
with fluoriscein-5 isothiocyanate (FITC).

The results were recorded on a FACSCalibur flow cytometer
(Becton Dickinson) using the «Simulset» software in a spe-
cially designed panel. The content of immunoglobulins IgM,
IgG, IgA and sIgA in saliva was determined using the classical
method of radial immunodiffusion according to Manchini.

The patients were divided into 2 groups. All patients
received general therapy according to the protocols of
herpetic stomatitis treatment. Patience from main group,
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Table . Localization of herpetic stomatitis.

The number of patients with different localization

Research Q-ty of
groups patients red border of the  hard palate and soft red border of lips  lateral border surface
upper or lowerlip gingival margin  palate and nasal passage of the tongue
Main group o 6 2 o 2
(1 group) 29 15 (51,72%) (20,69%) (6,9%) 4(13,79%) (6,9%)
Control group 7 5 0 0 1
2 group) 18 (38,89%) (27,78%) 1(5,56%) 3(16,67%) (5,56%)

Table I1. Results of clinical studies of herpetic stomatitis treatment in the observation groups.

Clinical characteristics

Groups Epithelialization of = Reduction or complete disappearance = Normalization of the general
erosion (days) of mouth pain and discomfort (days) condition of patients (days)
Main 5--7 1--2 2--3
Control 8--12 3--6 5--6

Table Il1. Indicators of the body’s immunological reactivity by using various treatment methods of herpetic stomatitis.

Main group Control group
Indicators
Before treatment After treatment Before treatment After treatment
CD3% % 55,20+ 1,42 62,0+1,50 55,50+2,10 56,80+1,86
CD4, % 32,10+1,80 36,60+2,67 32,20+1,86 31,70+0,95
CD8*, % 23,80+1,30 27,0£1,02 22,40+1,23 23,10+1,09
CD4+/CD8* 1,34+0,03 1,35+0,04 1,4310,06 1,37+0,12
NK-cells, % 11,10+0,78 11,70+1,79 12,0£1,59 11,30+1,03
CICs 0,102+0,01 0,070,005 0,132+0,055 0,1+0,005

Note: Reliability Indicator (P <0.001).

Table IV. Indicators of the level of immunoglobulins in saliva in patients with (GS before and after treatment.

. Main group Control group
Indicators
Before treatment After treatment Before treatment After treatment
IgM, mr% 8,74+0,7 3,45,0+0,50 8,68+0,10 6,23+0,4
19G, Mr% 13,52+1,20 9,33+0,67 13,48+0,86 11,13+£0,5
IgA, Mr% 7,20+0,50 15,74+0,3 7,40+0,4 7,8+0,4
slgA, Mr% 8,9+0,2 21,94+0,2 8,8+0,6 11,49+0,12

Note: Reliability Indicator (P <0.001).

as alocal treatment were used a diode laser to treat affect-
ed areas by continuous wave 0.400 mm / 980 nm for 60
seconds at 0.7 w. Patients from control group were used
topical antiviral drugs locally.

Data were analyzed by using Statistical Package for
Social Sciences software for Windows, version 18.0 (SPSS
Inc., Chicago, USA). Descriptive statistical analysis was
performed to tabulate our results. The reliability was as-
sessed at the 5% significance level. Values were recorded
and subjected to analysis of variance (ANOVA) and Tukey
post-hoc test with P <0.001 as statistically significant.

RESULTS

In terms of age, premorbid background and severity of the
course, both groups of patients were similar. Localization
of herpetic lesions were not significantly different (Table I).

The assessment of the therapeutic effectiveness of the
use of laser therapy was carried out taking into account
following clinical data: patient complaints, the rate of
regression of herpetic elements, the duration of treatment
and the results of immunological studies.

Clinical observations have shown that, the results of using
laser treatment were better compared to the control group.
Positive dynamics was observed on 1-2 day after starting
use of the laser, and was more pronounced already on early
stages of the disease. The use of the laser promoted a more
rapid suspension of new lesions, decrease pain syndrome, a
more rapid regression of herpetic lesions (Table II).

The use of laser therapy led to a reduction in the duration
of bubbles and erosions from 5.9 + 1.08 days in the control
group to 2.58 + 0.7 days in the main group. Were observe
an intensity decrease of pain syndrome in the first 2-3 days
after treatment in 38.9% of patients in the control group
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and in 79.3% of patients in the main group, and after 4 days
of treatment, the intensity of pain syndrome decreased in
100% of patients from main group and in 75.8 % of patients
in the control group. The formation and falling off of crusts
also occurred faster in the patients of the main group.

In the study of the immunological status, positive chang-
es were also noted in all links of immunity (Table III).

The use of laser therapy in the main group of patients
showed an increase in the content of CD3 + lymphocytes
from 55.2 + 1.42 t0 62 + 1.5% compared to 56.8 + 1.86% in
the control group; there was also an increase in the content
of CD4 + lymphocytes from 32.1 + 1.8 to 36.6 + 2.67%
compared to 31.7 + 0.95% in the control group and CD8 +
lymphocytes from 23.8 + 1.3 t0 27.0 + 1.02% versus 23.1 +
1.09% in the control group (P <0.001). The number of NK
cells did not change significantly. The indices of circulating
immune complexes (CICs) significantly improved in the
group where laser therapy was used (Table III).

There was also an increase ithe level of sIgA and a
decrease in the level of secretory Ig G and IgM in saliva,
which suggests that the inflammatory process subsided as
a result of the antioxidant and anti-inflammatory activity
of laser therapy (Table IV).

Using laser therapy in the main group of patients revealed
increase content of secretory IgA from 8.9 £ 0.2t021.94 +
0.2 mg% compared to 11.49 + 0.12 mg% in the control
group; there was also an increase in the IgA content from
7.20£0.50 to 15.74 + 0.3 mg% compared to 7.8 + 0.4 mg%
in the control group and a decrease in the IgG content from
13.52+1.20t0 9, 33 + 0.67 mg% versus 11.13 = 0.5 mg%
in the control group (P <0.001).

Thus, the use of a laser in the treatment of patients with
herpetic stomatitis had a positive effect on the indicators of
the body’s immunological reactivity, and the conventional
symptomatic therapy did not provide significant changes in
any of the studied indicators of immunological reactivity - the
violation of immune homeostasis remained uncompensated.

DISCUSSION
One of the most effective modern methods of treating dis-
eases of periodontal tissues and oral mucosa is a diode laser.
Scientific research has demonstrated that diode laser is capa-
ble to dissecting, coagulating and ablating biological tissue,
and the whole process occurs quickly and silently [6,7,8,9].
The mechanism of high-energy laser with high continuous
power based on the influence of the high-temperature
factor, which is limited by a strictly local nature. Under the
condition of a certain duration of temperature exposure, the
tissue substrate “burns out” with the formation of a defect
from the adjacent coagulation necrosis zone [10, 11, 12].

Thus, it was found that in patients with various patholo-
gies of the soft tissues of the oral cavity using a diode laser
with a wavelength of 970 nm, twice reduced the terms
wound epithelialization (7.0 + 0.5 days) [13].

In our study, it was found that the average duration of the
disease and treatment in the control group was 12.4 + 3.0 and
10.4 +2.7,and in the main group - 9.0 £ 4.1 and 7.4 + 2,3 days.
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The laser also has an anti-inflammatory and repair-stimulat-
ing effect. Studies carried out in recent years have revealed the
antibacterial potential of laser therapy [14,15,16]. The results
of the study by M. Giannelli et al. (2012) demonstrated the
bacteriostatic and bactericidal properties of a diode laser [17].

E.R. Kusek et al. (2012) published a study showing that a
diode laser stimulates the immune defense system, reduces
the pathogenicity of microflora, increases its sensitivity to
antibiotics, and positively regulates the functions of a cement
plaque in vitro [18]. M. Pourhajibagher et al. (2017) note
that a 940 nm diode laser with a radial firing tip showed a
satisfactory bactericidal effect without any thermal side effect
on tissue [19].

As it is known, during inflammation, laser radiation
causes general and local effects. The general effect is
expressed in an increase in the content of nonspecific
humoral defense factors (such as complement, interferon,
and lysozyme), general leukocyte reaction, and increase
in the phagocytic activity of micro- and macrophage
systems. There is a desensitizing effect, activation of the
immunocompetent system, cellular and humoral specific
immunological protection, and increase in the general
protective and adaptive reactions of the body [20,21,22].

We have found significant improvements in the param-
eters of cellular and humoral immunity in patients of the
main group, which indicates that use of a laser helps to
stop the inflammatory process.

Local laser radiation exposure is considered according to
the main elements of the inflammatory response: exudation,
alteration, proliferation [23, 24]. So, when studying the effect
of laser radiation on the state of local immunity in the oral
cavity in patients with purulent-inflammatory diseases of
the maxillofacial region, it was found that the use of a laser
normalizes secretory, humoral and cellular factors of local
protection, promotes an increase in the phagocytic function
of neutrophils and completely restores the relationship be-
tween cellular and humoral links of immunity.

CONCLUSIONS

1. Treatment of herpetic stomatitis is relevant and requires
further improvement and the search for new methods.

2. The use of a laser in the complex treatment of herpetic
stomatitis has a positive effect on the course and immu-
nological status of patients with herpetic stomatitis. The
manifestations of the disease healed faster, and pain syn-
drome manifested itself less. Duration between illness
and treatment decreased on 19.7% and 26%.

3. It is advisable to include the method of laser treatment
in complex therapy of herpetic stomatitis.
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