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Abstract

In this clinical study, the effect of photodynamic therapy and ultraviolet radiation on the effectiveness of the treatment of periodontal diseases was
examined according to the results of an index assessment. Clinical examination of 95 patients of both sexes aged from 18 to 32 years revealed chronic
generalized catarrhal gingivitis (K05.1). The main index criteria for comparative parameters in all study groups were: simplified OHI-S hygiene index,
Mullemann-Cowell bleeding index, PMA index. The indices were measured before and after treatment with subsequent control examinations in
1 month, 3 months, 6 months. The patients were divided into three groups and each group underwent standard periodontal treatment aimed at
stopping the inflammatory process and preventing its further development. In the first group, the treatment was supplemented with the use of the
FotoSan LED lamp with a wavelength of 630 nm, in the second the “Quasar” ultraviolet irradiator was used, in the third (control) group, the complex
of therapeutic measures was carried out without physiotherapeutic procedures. According to the results of the study, the use of photodynamic
therapy significantly accelerates the regenerative processes of periodontal epithelial tissue and reduces the number of treatment sessions.
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PE3YJIbTATbl MHOEKCHOWM CPABHMUTENIBHOM OLLEHKM
NPUMEHEHWS ®OTOANHAMMUYECKOM TEPAMNNM

U YJIBTPADUHOJIETOBOTO OBJTYHEHMA MNPU JIEHEHNA
XPOHMNHECKOTIO TMHIUBUTA

K.B. Jloces, T.B. Koctskoea, H.B. bauyna, M.A. Bepengeeea, O.B. KysuHa, A.B. Jloces
YyBauickuit rocyaapcTeeHHbli yHnsepcmteT um. M.H. YnbaHosa, Yebokcapsl, Poccus

Pe3ome

B KNnuHMYeckom nccnefoBaHUM PaccMOTPEHO BnAHME GOTOANHAMUYECKON Tepanu 1 ynbTpaduroneToBoro obnydyeHnsa Ha 3$pGeKTMBHOCTb
neyeHvA 3a60neBaHNii NAPOAOHTA MO pe3ysbTaTaM VHAEKCHON OLEHKWN. B pe3ynbTaTte KNMHUYECKOro 0CcMOTpa Y 95 naLueHToB 060X Nonos
B BO3pacTe oT 18 10 32 fieT 6bin BbIABIEH XPOHUYECKUI reHePaIn30BaHHbI KaTapanbHblii TMHIMBAT (K05.1). OCHOBHBIMYM MHAEKCHBIMMN KpWi-
TepUAMM CpaBHUTENbHbIX MapaMeTPOB BO BCEX FPyNMaX NCCIeA0BaHNA ABNANNCD: YNPOLIEHHbI MHAEKC rirneHbl no OHI-S, nHaeKc KpoBoTo-
ymsoctu no Mionnemany-Koyanny, niaekc PMA. Moka3saTtenv nsmepanunch 4o 1 Nocie IeYeHNA C NOCIeAYIOLLIMI KOHTPOJIbHbIMM OCMOTPaMu
yepes 1 mec, 3 mec, 6 mec. MauneHTbl 6biNV pasfeneHbl Ha TPY FPYMMbl, B KaX A0 rpyrne NpoBOAMIIOCh CTaHAAPTHOE MapOfOHTONOrMYeckoe
neyeHune, HanpaBNeHHOe Ha KynnpoBaHue BOCMannTeIbHOroO NpoLecca U NpeaynpexaeHne AanbHenLero ero passntua. B nepsoii rpynne
neyeHve AOMOJTHANOCH MCMOMb30BaHVEM CBETOAMOAHOM namnbl FotoSan ¢ AnnHol BosHbI 630 HM, BO BTOPOW Fpyrne NPpUMEHANCA ynbTpa-
droneToBbI 0b6nyyaTenb «KBasap», B TpETbEN (KOHTPOJbHOW) Fpyrnrne KOMMIEKC leYebHbIX MEPONPUATIAI NPOBOAWICA 6e3 ¢prsnoTepanes-
TYecknx npouenyp. Mo pesynbtatam MccnefoBaHUA NpYMeHeHVe GOTOANHAMUYECKON Tepanui 3HaUNTENIbHO YCKOPAET pereHepaTopHble
NpoLecchl SNUTeNManbHOM TKaHV NapOfOHTa 1 COKPaLLaeT KONMYECTBO CeaHCOB JIEYEHNA.
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Introduction

The state of health of organs and tissues of the oral
cavity has a great influence on the quality of life and
well-being of a person [1].

Periodontal diseases are a serious public health
problem affecting more than half of the adult popu-
lation worldwide [2], and have not only medical but
also social significance due to the high incidence, great
variety and severity of the course [3]. The presence of
chronic infection foci in the human body can cause the
development of a large number of diseases and nega-
tively affect the state of the dental system [4].

Gingivitis is an inflammatory process of the gum
mucosa caused by the presence of a bacterial biofilm.
The main clinical manifestations of gingivitis are gingi-
val redness, bleeding [5] and edema [6].

In the treatment of periodontal diseases, physio-
therapeutic methods have found wide application [7].

Photodynamic therapy (PDT) is based on the use of
photosensitizers and light of a certain wavelength [8].
Photosensitizers are activated by low-intensity laser
radiation with a wavelength corresponding to the ab-
sorption peak of the photosensitizer [9]. The photosen-
sitizer toluidine blue can selectively accumulate inside
the mitochondria of bacterial cells and causes a signif-
icant reduction in the number of cariogenic species.
Toluidine blue can easily penetrate the bacterial mem-
brane, has a transmembrane permeability coefficient
higher than other photosensitizers, has low toxicity to
human cells, a high rate of generation of reactive ox-
ygen species and versatility due to a wide absorption
band, which allows it to be activated using many light
sources [10]. As a result of the photochemical reaction,
negatively charged radicals are released, which have
a pronounced bactericidal activity, stimulating tissue
proliferation and regeneration [11].

Ultraviolet radiation is a spectrum of electromagnet-
icvibrations in the range from 180 to 400 nm. In terms of
its activity, it significantly exceeds all other parts of the
light spectrum, but, given the smallest depth of pene-
tration into tissues — only up to 1 mm, their direct effect
is limited to the surface layers of the irradiated areas of
the skin and mucous membranes. Ultraviolet radiation
increases the activity of protective mechanisms, has a
desensitizing effect, normalizes blood coagulation pro-
cesses, and improves lipid metabolism [12].

The aim of this study was to study the effectiveness
of combined treatment of periodontal diseases, includ-
ing standard therapy with the additional use of photo-
dynamic therapy or ultraviolet irradiation.

Materials and methods

The study involved 95 patients of both sexes di-
agnosed with chronic generalized catarrhal gingivitis
(K05.1). The diagnosis was made on the basis of the
clinical picture and panoramic x-ray data and clari-

irradiation in the treatment of chronic gingivitis

fied in accordance with the classification of periodon-
tal diseases adopted at a meeting of the presidium of
the periodontology section of the Russian Academy of
Dentistry in 2001.

The study was approved by the local ethics commit-
tee of the Federal State Budgetary Institution of Higher
Education I. N. Ulianov Chuvash State University and
was carried out in accordance with the principles of the
Declaration of Helsinki of the World Association “Ethical
principles for conducting scientific medical research in-
volving humans” (as amended by the 64th WMA Gener-
al Assembly, Fortaleza, Brazil, October 2013).

Criteria for inclusion in the research work were: avail-
ability of informed voluntary consent to participate in
a clinical trial; age of patients from 18 to 32 years; ab-
sence of chronic somatic diseases and aggravated aller-
gic anamnesis; the presence of hyperemia and bleeding
gums.

Exclusion criteria: benign and malignant neoplasms;
acute and chronic infectious and viral diseases; 2 and 3
degrees hypertension; pregnancy and lactation; somat-
ic diseases in the acute stage; systemic blood diseases;
hypersensitivity to ultraviolet radiation and intolerance
to the components of the photosensitizer.

In the study groups, an objective examination re-
vealed the presence of a burdened local dental status:
dental plaque (biofilm) and mineralized dental deposits.

The complex of periodontal treatment in all groups
consisted of the following stages: professional hygiene
followed by coating of the teeth with a fluorine-con-
taining agent, the appointment of local anti-inflamma-
tory and antiseptic therapy.

All patients were informed about the need to com-
ply with the terms of attendance at all stages of treat-
ment. During the general clinical examination, the an-
amnesis, complaints (bleeding, pain in inflamed gums,
hyperemia of the gingival margin) and objective data
were taken into account. During the study, the main
criteria for comparative parameters in all study groups
before and after the start of treatment were: hygiene
index (HI) according to OHI-S (Green, Vermillion,
1964), bleeding index according to Muhlemann-Cow-
ell (Muhlemann-Cowell; 1975), PMA index (C. Parma,
1960). The terms of control visits with the measurement
of indicators were 1 month, 3 months, 6 months.

The patients were divided into three groups. The
first group consisted of 32 (33.7%) patients, the sec-
ond - 31 (32.6%), the third (control group) — 32 (33.7%)
patients. Participants of all groups underwent profes-
sional oral hygiene with controlled brushing. Patients
were taught the basic rules of oral care, and they were
also given a selection of items and hygiene products.
At home, the study participants used toothpaste based
on herbal extracts (sage, echinacea, myrrh, chamomile,
ratanya and mint) (GlascoSmithKline Healthcare JSC,
Russia), sodium bicarbonate and sodium fluoride (1400
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ppm), alcohol-free rinse based on an aqueous solution
of chlorhexidine digluconate (0.2%) and sodium fluo-
ride (250 ppm).

To conduct PDT in the first group, the photosensitiz-
er toluidine blue was used at a concentration of 1 mg/
ml. Irradiation was carried out using a FotoSan 630 LED
lamp with a wavelength of 620-640 nm for 10 seconds
on the area of each tooth with an inflamed gum area.
The treatment included 3 courses of PDT, the interval
between courses was 4 days.

In the second group, ultraviolet radiation was used
with the Kvazar device through a tube in the spectral
range from 205 to 315 nm, each quadrant of the upper
and lower jaws was irradiated in turn. Duration of expo-
sure: 1/2 biodoses for each area with a gradual increase to
2 biodoses. The treatment course included 10 procedures.

The treatment tactics of participants in the third
control group did not include physiotherapeutic meth-
ods of influence.

All participants were taken for dispensary registra-
tion with the registration of periodontal parameters.

When analyzing statistical indicators, the program
"Statistica 6.0" was used. In evaluating the results, the
data of the mean and its standard deviation (M+m)
were taken into account. The parameters compared in
the groups were evaluated using the Mann-Whitney
U-test. At p<0.05, the differences were considered sta-
tistically significant.

Pe3synbraTtbl
In the course of a clinical study, during the initial ex-
amination, the presence of soft and hard dental deposits

was determined in all 95 patients, hyperemia and swell-
ing in the area of the gingival papillae and marginal gums
were found in 78 (82.1%), signs of congestive hyperemia
(cyanotic coloration) —in 17 (26.15%), gum bleeding - in
82 (86.31%) patients.

Signs of destruction of the interalveolar septa on
orthopantomographies in patients of all observation
groups were not detected.

Prior to the start of treatment, in all groups, IG indi-
cators were at the same level and corresponded to indi-
cators of poor hygiene (see Table 1). After professional
hygiene, teaching the rules of brushing teeth and indi-
vidual selection of items and hygiene products, the index
score improved in most of the subjects throughout the
course of treatment.

At the initial examination (see Table 2), the data of the
periodontal PMA index in all groups corresponded to the
average degree of inflammation. The indicators after 1
and 3 months in all experimental groups were minimal,
and the differences between them were not statistical-
ly significant. After 6 months, in the second and control
groups, an increase in the index was noted compared
to the first group, that is, in patients treated with PDT, a
more stable remission was obtained.

The bleeding index (see Table 3) at the initial visual
examination in all compared groups indicated an aver-
age degree of inflammation, which indicates bleeding
of the gingival sulcus and gingival hyperemia. Evalua-
tion of the bleeding index after 1 month showed a de-
crease in its value in all study groups. After 3 months,
the bleeding index values were higher compared to the
previous values in all three observation groups. How-

Ta6bauua 1

AuHamuKa noKasartensl UHAEKCa rMreHbl
Table 1

Dynamics of the hygiene index

NHpgeKkc rurnexnl (M £ m)

O6cnegyembie rpynnbi
[o neyeHunsn

1 rpynna - OAT

Control group

Mocne neueHnn

* %% %
Group | - PDT e 0,42%0,02 1,04+0,09 1,36+0,06
2 rpynna - YOO 2,71+0,08 0,49+0,02* 1,28+0,06** 1,52+0,07
Group I - UVI
KoHTponbHasa rpynna 264+0,07 0,550,03 T 159+0,08

MpumeuyaHmne: * — CTaTUCTMYECKM 3HAUYMMaA [OCTOBEPHAA pa3HML@ NO CPAaBHEHMIO CO 3HaYeHMAMMU Ao nedeHus (p<0,05); ** — ctatuctuueckn
3HauMMas JOCTOBEPHAA pasHMLIa NoKasaTesei Mo CPaBHEHWIO C KOHTPOJbHOW FPYNMOii B 3TOT e Nepriof HabnogeHus (p<0,05).
Note: * - statistically significant difference compared to the values before treatment (p<0.05); ** - statistically significant difference compared to

the control group during the same observation period (p<0.05).
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ever, compared with the control, statistically significant
lower index values were recorded in groups in which
physiotherapy was additionally used. After 6 months of
follow-up, significant differences persisted only in the
PDT group.

A dynamic evaluation of the effectiveness of peri-
odontal treatment revealed that in the first group after
PDT using the FotoSan LED lamp, 2 (6.25%) patients com-
plained of bleeding after brushing their teeth through-

irradiation in the treatment of chronic gingivitis

out the entire course of treatment, HI remained unsat-
isfactory (1.7), the index bleeding corresponded to 0.5,
PMA - 27%.

There were complaints of bleeding after brushing the
teeth during the entire course of treatment in 6 (19.3%)
patients who received Ultraviolet irradiation sessions. HI
remained unsatisfactory (1.8), bleeding index was 0.8,
PMA - 35%.

In the control group, the persistence of complaints

Tabauua 2

AvHaMuKa nokasaTens NapoOAOHTONOTMUYECKOTO MHAEKCA
Table 2

Dynamics of periodontal index

0O6cneayembie rpynnbi

o neueHns

NHpgekc PMA (M £ m)

Mocne neueHnn

1 rpynna - ®AT

* *¥% *¥
Group | - PDT 51,2742,12 10,690,51 14,54+0,7 18,54+0,89
2rpynna - ¥0O 55,04+2,25 13,1240,61% 15,9740,71% 27,73+1,29
Group Il - UVI
KoHTposnbHasA rpynna 53,69+2.21 13,81£0,65 e 28424133

Control group

MpumMeyaHme: * — CTaTUCTUYECKM 3HAUYMMas [OCTOBEPHAsA pasHiLa MO CPaBHEHMIO CO 3HaUEHNAMM [0 nedeHus (p<0,05); ** — cTaTUCTUYECKN 3Hau-
Masi JOCTOBepHas pa3HuLa NokasaTenei No CPaBHEHNIO C KOHTPOSIbHOW FPYMNMo B 3TOT e neprog HabnogeHns (p<0,05).
Note: * - statistically significant difference compared to the values before treatment (p<0.05); ** - statistically significant difference compared to

the control group during the same observation period (p<0.05).

Tabauua 3

AvHaMKKa nokasaTens MHAEKCa KPOBOTOUUBOCTH
Table 3

Dynamics of the bleeding index

NHpekc KpoBoToumsocTu (M + m)

0O6cneayembie rpynnbi

o neueHns

Mocne neueHnn

1 rpynna - OAT

* *% *%
Groum | - PDT 1,82+0,03 0,160,075 0,30+0,013 0,37+0,05
2 rpynma - YOO 1,86+0,03 0,25+0,01* 0,45+0,02%* 0,60+0,06
Group Il - UVI
BTG T T 1,84+0,03 0,28+0,012 0,530,026 0,64+0,06

Control group

MpumeyaHme: * — CTaTUCTUYECKN 3HauMMas AOCTOBEPHAsA PasHULA MO CPaBHEHMIO CO 3HauYeHMAMU Ao NeveHus (p<0,05); ** — cTaTncTyeckn
3HaAYVIMasn [LOCTOBEPHAsA Pa3HMLA MOKa3aTesel Mo CPaBHEHWIO C KOHTPObHOW FPYMMON B 3TOT »e nepuop HabntoaeHns (p<0,05).

Note: * — statistically significant difference compared to the values before treatment (p<0.05); ** - statistically significant difference compared to
the control group during the same observation period (p<0.05).
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of bleeding after brushing the teeth during the entire
course of treatment was noted in 9 (28.1%) patients. HI
remained unsatisfactory (1.8), bleeding index was 1.2,
PMA - 40%.

Dispensary follow-up of the study participants for 12
months revealed a more stable remission and improved
diagnostic criteria in patients who received additional
PDT treatment (see Fig.). The index of Hl in the group
became satisfactory, but changed insignificantly.

In the second and control groups, an increase in Hl
was observed, which indicated an unsatisfactory result
of treatment. The bleeding index showed a mild degree
of inflammation in all groups. The values of the PMA in-
dex in patients of the second and control groups corre-
sponded to the average degree of inflammation, in the
group with the use of PDT, a slight increase in the index
was noted.

Mokasatenun apdekTusHocTH/
Effectiveness indices
N
o

I'pynna 1/Group |

B NHAaeKc rurnerbl/Hygene

Ipynna 2/Group Il

M NHaeKe KpoBoTounsocTu/Bleeding

KoHTponbHas rpynna/Control group

uPMA

Puc. lMokasatenn MHAEKCHOWM CPaBHUTEAbHOMN OLEHKU 3 PEKTUBHOCTU AEUEHUSA XPOHUUECKOIO TMHIMBUTA Yepes 12 mec.
Fig. Comparative assessment of the effectiveness indices of chronic gingivitis treatment after 12 months.

Discussion

The results of this study highlight the importance
of developing preventive and therapeutic measures
aimed at preventing the progression of periodontal
disease.

In particular, chronic generalized catarrhal gingivi-
tis can lead to periodontitis, which causes resorption
of the alveolar bone and subsequent loss of teeth, and
can exacerbate the risk of developing various system-
ic diseases such as diabetes, rheumatoid arthritis, and
inflammatory diseases of the gastrointestinal tract [13].

During the examination of the oral cavity, the den-
tist can obtain information about the severity of the
disease using index indicators [14]. Clinical indices
used in the research part of the work assess the con-
dition of the periodontium, objectifying information
about the clinical picture in the mouth and the level of
hygiene care.

According to the primary examination in patients of
all groups, the presence of soft and hard dental depos-
its was determined. To improve the hygienic condition
and reduce the periodontopathogenic microflora, pro-
fessional controlled hygiene and the selection of oral

cavity care items and products were carried out, as a
result of which the clinical indicators of the periodon-
tium improved.

In the practice of providing dental care, the impor-
tance of restorative and rehabilitation technologies
has increased significantly, among which physical
methods play a leading role. Physical factors, having an
immunocorrective and healing effect, affect the body
as a whole, change the physicochemical properties of
cells and the metabolic processes occurring in them at
the cellular level [15].

The results of the study showed that patients who,
in addition to the main one, received physiotherapeu-
tic treatment in the form of PDT or ultraviolet iradia-
tion, showed better dynamics of recovery compared
to the control group. Comparison of the two physio-
therapeutic methods showed significantly better index
values for PDT local impact on inflammation foci both
after the end of therapeutic measures and during fol-
low-up monitoring.

Currently, many researchers are turning to studying
the possibilities of PDT, which is widely used in various
fields of medicine [16, 17].
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Conclusion

According to the results of the index evaluation in

the treatment of chronic generalized catarrhal gingi-
vitis, the therapeutic effect of PDT was more effective
than ultraviolet irradiation.
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