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COMPARISON OF DIODE LASERS EFFICIENCY AND APPLICATIVE AGENTS IN THE COMPLEX OF LOCAL TREATMENT
OF RECURRENT APHTHOUS STOMATITIS AGAINST THE BACKGROUND OF INFLAMMATORY DISEASES OF THE DIGESTIVE
TRACT WITH SYMPTOMS OF GASTROESOPHAGEAL REFLUX DISEASE AND CHRONIC INFLAMMATORY BOWEL DISEASES
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Annotation

Objective. This paper presents a comparative analysis of the effect of various diode lasers in the complex of local treatment of patients with recurrent oral
aphthae on the background of inflammatory diseases of the digestive tract. Materials and methods. An examination and a complex of local treatment were
carried out, as well as dynamic observation of 58 patients aged 25 to 45 years with the presence of aphthous rashes on the mucous membrane of the vestibulum
and the oral cavity itself. The patients participating in the study were divided into 2 study groups. To relieve inflammation, diode lasers with different power
and wavelength were used, as well as applications of various means with anti-inflammatory, antimicrobial, increasing epithelialization and regeneration of the
mucous membrane in the area of the aphthous element. The estimation of the level of intensity of nociceptive pain level was assessed based on the data of the
visual analog pain scale (VAS). Results and discussion. During the clinical observation of 1-5-7 days, the effect of a diode laser, regardless of the wavelength
and intensity of radiation, contributed to a decrease in the intensity of inflammation, an increase in the rate of mucosal epithelialization and a leveling of the
intensity of the pain level. A decrease in the intensity of pain was observed on average by 3.0 + 0.8 and 3.5 + 0.5 days, complete epithelialization of aphthous
elements and leveling of all complaints was observed by 4.9 + 0.4 and 4.7 + 0.4 days of local treatment. Conclusions. The inclusion of various types of diode
lasers in the scheme of local treatment of aphthous stomatitis in combination with applications are highly effective methods and contributes not only to the
qualitative relief of pain, inflammation, but also contributes to the acceleration of epithelialization and regeneration of the mucous membrane in this group
of patients. Summary. The effect of diode lasers and applications of powdered platelet autologous plasma, benzydamine hydrochloride and hyaluronidase
64 MU lyophilizate and Ora-Aid self-adhesive patch have high clinical efficacy in the complex of local treatment of recurrent ulcerative stomatitis against
the background of inflammatory diseases of the digestive tract with symptoms of gastroesophageal reflux disease and chronic inflammatory bowel diseases.

Keywords: aphthae, diseases of the digestive tract with symptoms of gastroesophageal reflux disease, Crohn's disease, chronic ulcerative colitis,
diode laser, nociceptive pain, self-adhesive patch Ora-Aid, lidase, powdered form of platelet autologous plasma, chlorhexidine
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Modern scientific studies conducted in Russia and
abroad provide data on risk factors and features of mani-
festations of pathology of the oral mucosa in the form of
recurrent ulcerative stomatitis (recurrent aphthous oral
cavity ICD — K12.0) in patients of various ages. Recently,
the prevalence of this pathology has been observed
against the background of inflammatory diseases of the
gastrointestinal tract with symptoms of gastroesopha-
geal reflux disease, chronic inflammatory bowel diseases
(Crohn’s disease and chronic ulcerative colitis), which
contributes to the development of complex methods of
local treatment [1, 5, 6, 16, 17, 3].

The complex of local treatment of recurrent ulcer-
ative stomatitis includes high-quality therapeutic and pre-
ventive measures to reduce acute alterative inflammation,
the intensity of the level of nociceptive pain, increase
epithelialization and regeneration of the mucous mem-
brane epithelium of the mouth. For the successful imple-
mentation of these moments, many different methods
and means are used, including the use of light therapy,
low-intensity laser radiation, diode lasers [4, 8—10, 12,
15, 18, 19].

The mechanism of action and biological effects of
laser biostimulation consists in the depth of penetration
of the beam up to 6 mm, which contributes to increased
cell proliferation, a decrease in the level of inflamma-
tory mediators, growth factors, as well as stimulation of
microcirculation and an increase in tissue oxygenation
(2,7, 13,20, 21].

Taking into account the etiology, pathogenesis, clin-
ical manifestations of chronic recurrent stomatitis, it is
advisable to use diode lasers and agents with pronounced
anti-inflammatory, epithelizing and regenerating proper-
ties in a complex of local treatment, as well as contrib-
uting to a decrease in the level of nociceptive pain, which
determined the relevance and purpose of our study.

The aim of the study was a comparative study of
the effect of diode lasers and applicative agents in the
complex of local treatment of recurrent ulcerative stoma-
titis, manifested against the background of inflammatory
diseases of the digestive tract.

Material and methods of research

Based on an open, prospective study, a sample of 57
(33.53% of the initial set of subjects) patients with recur-
rent ulcerative stomatitis on the mucous membrane
of the oral cavity was conducted and 2 clinical groups
were formed: the I clinical group included 29 patients
with aphthous rashes on the background of inflammatory
diseases of the digestive tract with symptoms of gas-
troesophageal reflux disease and chronic inflammatory
bowel diseases — chronic gastritis and duodenitis (HCG
and D), (n = 15) and chronic secondary biliary-dependent
pancreatitis (CKD), (n = 14); the II clinical group con-
sisted of 28 patients with recurrent aphthae against the

background of clinical manifestations of chronic inflam-
matory bowel diseases — Crohn’s disease (CD), (n=17)
and chronic nonspecific ulcerative colitis (UC) (n = 11).

The dental examination included an assessment of
complaints and symptoms, the clinical condition of the
oral mucosa, the intensity of the level of nociceptive pain
on the VAS scale (visual analog scale) [11].

Local treatment of recurrent oral aphthae localized
on the mucous membrane of the vestibule and the oral
cavity itself was carried out by a dentist, general treat-
ment of inflammatory diseases of the digestive tract was
carried out by a gastroenterologist, a general practitioner
according to standard protocols for the clinical manage-
ment of these diseases.

The administration of systemic drugs (immunocor-
recting drugs, antihistamines, sedatives, vitamin com-
plexes) in all observed individuals was carried out
according to individual indications.

In patients of the first study group, the complex of
local treatment of recurrent aphthous stomatitis consisted
of a single treatment of the aphthae surface with 0.06%
chlorhexidine solution, a single non-contact treatment of
the hyperemia zone, the surface of the aphthous element
covered with fibrinous plaque, a zone without hyperemia
with a diode laser «cRISASSO Lite» (wavelength 650-670
nm., laser radiation power 0.8 W, constant mode), closure
of the treated surface of the aphtha with a powdered form
of platelet autologous plasma. At home, applications of
powdered platelet autologous plasma with a multiplicity
of 2 times a day for 4 days are recommended [14].

In the second study group, the complex of local treat-
ment of ulcerative stomatitis included alternate treatment
of the aphthal surface with solutions of benzadamine
and hyaluronidase 64 MU lyophilizate lasting 5 minutes,
exposure with a Doctor Smil D5 diode laser (therapeutic
mode, wavelength 810 = 10 nm, laser radiation power
was 1.0 W, continuous mode, distance from the surface
of the aphthous element 3 mm), closure of the surface
of the aphthous element with a self-adhesive patch Ora-
Aid until its complete dissolution. At home, the patient
performed a two-time treatment of the aphthal surface
with a benzadamine solution lasting 5 minutes and a
two-time closure of the aphthal surface with an Ora-Aid
self-adhesive patch until it was completely dissolved.

To compare pain scores between clinical subgroups
before and after the local treatment complex, the non-
parametric Wald-Wolfowitz criterion was used for inde-
pendent samples, and the Wilcoxon signed rank test
was used for intra-group comparison as a test capable of
reliably detecting differences in dependent samples. The
null hypothesis in both criteria was the assumption that
there were no differences in the indicator in the samples.
It was believed that there were significant differences if
the p-level did not exceed 0.05. Statistical calculations
were performed using the R environment (the Desktools
and dplyr libraries).
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Results and discussion

Mainly in patients with inflammatory diseases of the
gastrointestinal tract (GI tract) with symptoms of gastro-
esophageal reflux disease (GERD) and chronic inflam-
matory bowel diseases (CIBD), complaints of heartburn,
acid belching, pain in the sternum, nausea, discomfort
after eating, flatulence, unstable pain syndrome in the
right and left sides prevailed. left iliac region.

During the dental examination, patients complained
of a feeling of sharp pain, tingling, burning and tension
of the oral mucosa in the area of aphthous rash located
on the oral mucosa.

During an objective examination, single or multiple
aphthous elements of irregular polygonal shape, of various
sizes, covered with a yellowish coating were observed on
the mucous membrane of the vestibule and the mucous
membrane epithelium of the mouth itself. The number of
aphthous eruptions varied from one to five.

In patients with the presence of classical and medi-
ated gastrointestinal diseases with symptoms of gastro-
esophageal reflux disease, the number of relapses 1 time
per year prevailed in 15 (100%) patients with chronic
gastritis and duodenitis, 2 times a year in 14 (100%),
in patients with CIBD, the frequency of relapses varied
from 2 to 3 times a year, respectively, in 29.41% and
70.59% of cases, from 1 to 2 times a year in 36.36% and
63.64% of cases (Table 1).

The ongoing complex of local treatment included the
use of diode lasers of various sizes (650—670 nm and
810 nm) and intensities (0.8—1.0 W), as well as various
applications (powdered form of platelet autologous
plasma, self-adhesive patch Ora-Aid), which are highly
effective in treating patients with aphthous stomatitis
manifested against the background of inflammatory dis-
eases of the gastrointestinal tract with GERD and CIBD.
These methods of local treatment have pronounced anti-
inflammatory properties and stimulate the process of epi-
thelialization and regeneration of the oral mucosa.

Before local treatment was carried out, in all cases,
observed patients with gastrointestinal tract with GERD
and CIBD and the presence of aphthous elements on the
oral mucosa, complaints about the presence of different
levels of nociceptive pain intensity on the VAS scale
prevailed (Table 2.3).

In the Ia and Ib clinical subgroups, the intensity
level of nociceptive pain before treatment averaged
5.3 £ 0.7 and 5.8 £ 0.4 points (p > 0.4), in Ila and
IIb 6.5 £ 0.5 and 6.2 £ 0.6 points (p > 0.5), which
corresponded to the level of significant pain on the
VAS scale (Table 2.3).

The results of the assessment of the level of nocicep-
tive pain on the VAS scale showed that on the 3™ day,
from the start of local treatment, there was a decrease
in the intensity of pain syndrome in the Ia and Ib study
subgroups by 1.5 (p < 0.1) and 1.7 (p < 0.05) times,
respectively, in the Ila and IIb study subgroups in 1.6
(p <0.001) and 1.8 (p <0.1) times from the initial data,
the level of pain in the groups corresponds to moderate
(Table 2, 3).

In the II study group, the effectiveness of reducing
the level of pain intensity is more significant compared
to study group I (especially in subgroup Ila: by the third
day, differences are achieved at the level of p < 0.01 for
all types of pain).

This may be due to the ability of patients to more
fully isolate the mucosa in the area of aphthous rash
due to the use of a self-adhesive patch Ora-Aid, which
has a keratoplastic effect, contributed to the protection
of the mucosa during meals, as well as during conversa-
tion and individual hygiene. A similar effect is associated
with patients of the first study group, since the powdered
form of platelet autologous plasma in its composition
contains platelets, due to which the synthesis of inflam-
matory cytokines occurs and the production of intercel-
lular matrix proteins increases, fibroblast stimulation
(Table 2, 3).

Table 1

Prevalence of recurrent oral aphthae and number of recurrences per year in the study groups and subgroups

Tabnuya 1. PacnpocTpaHEHHOCTb peLMAMBUPYIOLMX adT NONOCTU pTa U KOIMYECTBO PELMANBOB B rOA, B UCCNIEAYEMBIX rPynnax U NoArpynnax

Study group I with inflammatory diseases of the Study group II with chronic inflammatory bowel
gastrointestinal tract with GERD (n = 29) disease (n = 28)
. 1b study subgroup with .
o i la study subgroup with . o, 1la study subgroup 11b study subgroup with
Clinical groups / pathology of the | chronic gastritis and Chmr;lrfcii(:;;ia;yn l;}ilelmy with Crohn's disease chronic nonspecific
oral mucosa duodenitis (CG D with b ]f dolh di m=17) ulcerative colitis
GERD) (n = 15) ackground of hyperacidic (n=11)
gastric secretion (n = 14)
total % total % total % total %
Recurrent oral aphthae 15 100 14 100 17 100 11 100
ICD 10-12.0 15 100 4 36,36
Aphthae Relil{;;saers 1 Time Per 14 100 5 2041 7 63,64
Aphthae Rele;[{)essrs 2 Times Per 12 70,59
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Dynamics of changes of level of intensity of nociceptive pain in study group 1
Tabnuya 2. AMHaMUKa U3MEHEHUS YPOBHS MHTEHCMBHOCTU HOLMLLENTUMBHOM 60nu B | uccnepyemoli rpynne

Table 2

Complaints before and after treat-
ment

A complex of local treatment
1 study group (n = 29)

la study subgroup - chronic gastritis and duodenitis

with GERD symptoms (n = 15)

1b study subgroup - chronic secondary biliary
pancreatitis with GERD symptoms (n = 14)

The 3" day of | After treatment The 3" day of | After treatment
Before treatment reatment (day 5 Before treatment reaiment (day 5
The level of pain intensity on the VAS scale in points
- - 4,2+0,8 0
. . . 39+0,1 0 6,2+0,7 i ’
Pain during taking a meal 54 +0,5 T o Ty p,=0,112 p, <0,001
p, = 0,008 p, <0,001 p,= 0,215 pi 0,667 1177 -1.0
0 3.1+09 0
Pain during a conversation 53+0,7 3,3£05 . <0,001 ,5£04 £.=0,050 | p <0001
p,=0,078 ! p,= 0,588 '_ L
! 0 p7707702 P, = 1,0
- 3,1+0,93" -
. S 3,603 0 i ? 0
Pain during individual oral hy- 5,2+0,8 oy 58+0,2 p, = 0,005
giene p,=0,208 p, <0,001 o= 0451 .= 0,588 P, <f)’001
pz - 1’0
3,5+0,6" 0
. 53+0,7 3,6+0,3 0 58+04 ’ ¢
The average amount of points ’ ’ BEPDY B p,=0,013 p,<0,001
p,=0,059 p,<0,001 p,= 0,433 Pl = 0.921 11]7 ~1.0

p0 — p-level when assessing differences between subgroups before treatment (Wald-Wolfowitz criterion), pl — p-level
when assessing differences within a subgroup before and after treatment (Wilcoxon criterion), p2— p-level when assessing
differences between subgroups after treatment (Wald-Wolfowitz criterion)

* k¥ kxE _ differences before and after treatment are significant at p < 0.05, p < 0.01, p < 0.001, respectively

Dynamics of changes of level of intensity of nociceptive pain in study group Il

Table 3

Tabnuya 3. AMHAMUKA U3MEHEHUS YPOBHS MHTEHCMBHOCTU HouMuenTuBHOM 6onu B |l uccnepyemoli rpynne

A complex of local treatment
Study group 1I (n = 28)
Complaints before and after Ila study subgroup — Crohn'’s disease, (n = 17) 11D study subgroup — chronic_ nonspecific ulcerative colitis
treatment m=11)
before The 3" day of | After treatment Before The 3 day of treat- | After treatment
treatment treatment (day 7) treatment ment (day 7)
The level of pain intensity on the VAS scale in points
4,1+0,9" 0
. . . 7,0+0,1 4,604 0 6,5+04 ? ¢
Pain during taking a meal ’ ’ ’ ’ A p,=0,050 p,<0,001
p,<0,001 p, <0,001 p,= 0,215 p; ~0322 })7 =10
Pain during a conversa- 6,2+0,8 3’7}006%)3 0" 6,1 +0,9 3’§i0 8,874 00 001
tion 7 =0 p <0,001 p,=0,934 2= p=0
L o p,= 0,457 p,=1,0
. R, 3,6+0,2"" 0 3,1+0,9 0
Pain durihe individual = 6.320.7 1, —0.001 p,<0,001 Ry p,=0,075 p,<0,001
8 P~ p,= 0410 p,=10
The average amount of 6,5+0,5 4.0+0.3 0 6,2+0,6 3’ii 0.8 0
points p, <0,001 p <0,001 b= 0,567 p,= 0,065 p, <0,001
L o p,= 0,399 p,=10

p0 — p-level when assessing differences between subgroups before treatment (Wald-Wolfowitz criterion), pl — p-level
when assessing differences within a subgroup before and after treatment (Wilcoxon criterion), p2— p-level when assessing
differences between subgroups after treatment (Wald-Wolfowitz criterion)

* k¥ R¥E _ differences before and after treatment are significant at p < 0.05, p < 0.01, p < 0.001, respectively
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Table 4

Duration of aphthous epithelialization (in days) in the dynamics of local treatment in study group |

Tabnuya 4. AnutenbHocTb 3NuTenusaumm adr (B AHAX) B AMHAMUKE NPOBOAMMOr0 MECTHOro nevyeHus B | uccnepyemoii rpynne

Local treatment complex
1 study group (n = 29)

Epithelization time in d - 1

prnerzation tme in aays la study subgroup - chronic gastritis and billi')asmaz ;Zi‘ir;:f w;zrgg;;)egozld?zns level
duodenitis with GERD symptoms (n = 15) wp (n=14) Yp P
The beginning of epithelization 304009 314009 0.897
3 day of treatment
Final epithelization day 5 49+0,1 4,7+0,3 0,632
Table 5

Duration of aphthae epithelialization (in days) in the dynamics of local treatment in study group Il

Ta6nuua 5. AnautenbHOCTb InUTenu3aumnmn apT (B AHAX) B AMHAMUKe pOBOAMMOro MecTHoro neveHus Bo Il uccnepyemoit rpynne

A complex of local treatment
Study group I (n = 28)

Epithelization time in d.
prfterization fume tn aays 1la study subgroup - Crohn's disease, | IIb study subgroup - chronic nonspecific level
m=17) ulcerative colitis (n = 11) P
The beginning of epithelization 49401 47402 0.148
3 day of treatment
Final epithelization day 7 6,4+0,5 6,2+0,8 0,621

On the 7™ day of clinical follow-up, all patients with
pathology of the gastrointestinal tract and CIBD formed
groups and subgroups, regardless of the applied complex
of local treatment, there was no nociceptive pain in the
complaints (p < 0.001), which is associated with epithe-
lialization of aphthous rashes, and which consequently
led to an improvement in the well-being of patients and
an improvement in the quality of life (see Table 2.3).

In all clinical cases, regardless of the complex of local
treatment of ulcerative stomatitis, all patients have a lev-
eling of complaints of painful tingling, burning, tension
on day 3, their absence with complete epithelization of
aphthous elements by days 5 and 7.

Treatment of the surface of aphthous elements with
diode lasers contributed to a decrease in the size of the
aft on average by 3 and 5 days of local treatment and
the presence of complete epithelization of the mucosa by
5 and 7 days in 100% of cases of clinical observations
(Table 4.5).

For patients with recurrent oral aphthae of the study
group I, the time of complete epithelialization was 4.8 +
0.2 days, for patients of the study group II, on average
6.3 = 0.6 days, which is 1.3 days longer (p = 0.043).

Conclusion

Thus, in the complex of local treatment of chronic
recurrent stomatitis, it is advisable to use diode lasers
«RISASSO Lite» and «Doctor Smil D5» and various
application tools. improvement of the clinical condition
of the mucous membrane of the vestibule and the oral
cavity itself, a decrease in the level of intensity of noci-
ceptive pain were observed in all study groups.

However, the results of clinical observations, on the
third day prove a more intense effect in reducing the
level of nociceptive pain when using the self-adhesive
patch Ora-Aid, which has a keratoplastic effect, nev-
ertheless, the rate of epithelialization is 1.3 days faster
when using applications of powdered platelet autolo-
gous plasma.

A direct dependence of the rate of epithelialization
on the presence of the clinical course of inflammatory
diseases of the digestive tract with symptoms of gas-
troesophageal reflux disease and chronic inflammatory
bowel diseases is observed.

In turn, applications with solutions of benzadamine
and hyaluronidase 64 MU lyophilizate, self-adhesive
patch Ru-Aid have more pronounced anti-inflammatory,
analgesic and keratoplastic properties in comparison with
applications of powdered platelet autologous plasma. As
evidenced by the statistical significance of the differences
with a decrease in the the level of intensity of nociceptive
pain and the inverse dependence on the rate of epitheli-
alization.

The influence of the diode laser «KRISASSO Lite» and
«Doctor Smil D5» as well as applications of powdered
platelet autologous plasma, benzadamine and hyaluroni-
dase 64 MU lyophilizate and self-adhesive patch Ora-
Aid contributed to the leveling of complaints of painful
tingling, burning, mucosal tension on average by the 3™
and 5" day of observation in all study groups.

Conclusions
The inclusion of diode lasers in the scheme of local
treatment contributed to a more effective relief of local
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symptoms and complaints in patients of the study groups
with the presence of aphthous rashes on the mucous
membrane of the vestibule and the oral cavity itself.
Thus, in patients with clinical manifestations of
chronic recurrent aphthous stomatitis (ICD K 12.0)
against the background of manifestations of inflamma-
tory diseases of the digestive tract with symptoms of gas-

troesophageal reflux disease and chronic inflammatory
bowel diseases, the inclusion of diode lasers «RISASSO
Lite» and «Doctor Smil D5» and applications of pow-
dered platelet autologous plasma, benzadamine and Hyal-
uronidase 64 IU lyophilizate and Ora-Aid self-adhesive
patch is effective and justified, due to anti-inflammatory,
analgesic and epithelizing action.
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