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Periodontal tissue diseases are inflammatory disorderslinked to animbalance
of the oral microflora, with a predominance of periodontopathogenic
microorganisms. Periodontitis causes the destruction of periodontal
structures, gum bleeding, the formation of periodontal pockets and the loss
of epithelial attachment. Conventional therapeutic approaches often fail to
achieve stable results; therefore, the implementation of combined treatment
methods, particularly those involving low-intensity light irradiation, remains
highly relevant.

The purpose of this research was to evaluate the influence of low-level laser
radiation on periodontal tissues and on clinical indices, including the papilla
bleeding index and periodontal pocket depth, in patients diagnosed with
chronic generalised periodontitis of grades I-IIL.

The study involved 50 patients with chronic generalised periodontitis
of grades I-II. Participants were divided into two groups: group 1 (23 patients)
received standard treatment, while group 2 (27 patients) received standard
therapy supplemented with low-level laser radiation in the red range
(wavelengths 660 nm). Each irradiation session lasted 10 minutes, with a total
of 10 sessions per treatment course. Treatment outcomes were assessed using
the PMA and hygiene indices, the papilla bleeding index, and measurements
of periodontal pocket depth.

Improvement in all measured parameters was observed in both groups
following treatment. However, group 2 demonstrated significantly better
outcomes for periodontal condition indices and periodontal pocket depth
compared with group 1. Six months after treatment, the PMA, hygiene,
and papilla bleeding indices in group 2 were 30-62.2 % higher than those
in group 1. The mean reduction in periodontal pocket depth in group 2 was
1.26 mm relative to baseline values, which was 20.7 % greater than the 0.72 mm
reduction observed in group 1.

Laser radiation has a favourable impact on oral hygiene dynamics, clinical
indices of periodontal condition, and the reduction of periodontal pocket
depth. Due to its anti-inflammatory properties, low-level laser therapy
may be recommended as an effective adjunct to conventional treatment in
the comprehensive management of periodontal diseases.
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3axXBOPIOBaHHA TKaHUH IIaPOJOHTY € 3alla/IbHUMU CTaHaMH, II0B’sI3aHUMHU
3 IIOPYILIeHHAM 6ajlaHCy MIKpodJIopHd POTOBOI IIOPOKHUHY, IO Xapak-
TepU3yeTbCS IlepeBa’kaHHSIM I1apOJOHTOIIAaTOTEHHUX MIiKpOOpTraHi3MiB.
[TapOJOHTUT IPU3BOAUTE 0 PYMHYBaHHS CTPYKTYp TKaHWH IapOJIOHTA,
BUHUKHEHHS KPOBOTOYHBOCTI ICeH, YTBOPEHHS ITapOJ0HTaJIbHUX KUIIIeHb
1 BTpaTH emiTesiaJbHOTO IIPUKpPIiIIeHHA. TpaguIlifiHi MeToqu Teparlii He
3aBXKIU 3a0e3IeuyloTh CTIMKWUM KIIHIYHUN eeKT, TOMY BIIPOBa/PKEHHS
KOMOIHOBaHHUX MeTO/IB JIIKyBaHH, 30KpeMa 3 BUKOPUCTaHHIM HU3BKOIH-
TeHCHBHOTIO JIJa3ePHOT0 BUIIPOMIHIOBaHHS, € HaJ[3BUYalHO aKTyaJIbHUM.
MerTo10 focTifpKeHHs 0yJI0 OI[iHUTH BIIJINB HU3bKOIHTEHCUBHOTIO JIa3epPHO-
r0 BUIIPOMIHIOBaHHS Ha TKAHWHU IaPOJ0HTA ¥ KJIHIYHY iHeKCHY OIiHKY,
30KpeMa iHJeKC KPOBOTOYMBOCTI SICEHHUX COCOYKIB i TJIMOMHY IIapO/IOH-
TaJIbHUX KUIIIeHb, V [IaI[i€HTIB i3 XpOHIYHUM reHepaslisoBaHUM I1apO/l0H-
TuTOM I-II CTYymeHiB.

YV mociifpKeHHA 3ajydeHO 50 IIallieHTIB i3 XpOHIYHUM TreHepasi3oBaHUM
napogoHTuToM I-II crymeHiB. IlaliieHTIB IIOZiJIEHO HA [BI TPyIIX: Y TPYyIL
1 (23 ocobm) IMPOBOSUIN 3araJbHOIPUUHATHUU HIPOTOKOJI JIKYBaHHS, 31
3HATTAM 3yOHHUX BiJKJaZileHb, 3aCTOCYBaHHSAM IIPOTH3allaJbHOI Ta aHTHU-
6axTepiasbHOI Tepamii, Toxl 9K y rpymi 2 (27 0ci6) 3araJbHOIPUHHATHN
IIPOTOKOJI [OTIOBHIOBAJIX 3aCTOCYBaHHAM HU3bKOIHTEHCUBHOTO JIa3€pPHOTO
BUIIPOMIHIOBaHHSIM UepPBOHOTO CIIEKTPY (ZoBXXKMHAa XBUJI 660 HM). TpuBa-
JIICTh OJHOIO CeaHCy cTaHOBMJIA 10 XBUJIWH, KypcC JiKyBaHHA — 10 mporie-
Iyp. EQeKTUBHICTE JIiIKyBaHHS OI[IHIOBAJIU 3a II0OKa3HUKaMU iHJeKCciB PMA,
IHJIEKCY TirieHH, iHIeKCy KPOBOTOUMBOCTI SICEHHUX COCOYKIB 1 IJTMOUHOIO
IIapOJOHTAJIBLHUX KHUILIeHb 10 JIIKyBaHHA Ha 14-11 [leHb JIIKyBaHHI, yepes 3
Ta 4yepes 6 MiCAIliB Biff II0YaTKY JIiKyBaHHS.

Ilicsia IpoBeeHOTO JIIKYBaHHA IIOKpallleHHsI KJIIHIYHUX II0Ka3HUKIB Bifl-
3Ha4aJocd B 000X rpymaxXx. OfHaK y IaIieHTiB 2 TpyIH CIoCTepiraaucs
3HAYHO Kpallli pe3yJbTaTH 3a iHeKcaMU CTaHy IapoJ0HTa Ta IJTHOUHOI0
TIapOJOHTANbHUX KUIIIEHb IIOPIBHSAHO 3 TPyIor 1. Yepes 6 MicAIiB ITiciag
JIIKyBaHHS II0KasHUKKA PMA, iHJeKcy ririeHu ¥ iHAeKCy KpOBOTOUYHBOC-
Ti SICEHHUX COCOYKIB y 2 IrpyImi 6ysu Ha 30-62,2 % KpaliuMu, HIXK y 1 rpy-
mi. CepefHe 3MeHIIIeHHs IJIMOMHU IIapOJOHTAJILHUX KUIEHb y IIaIfieH-
TiB 2 TPyIIy CTAaHOBWJIO 1,26 MM ITOPIBHAHO 3 BUXITHUMU JaHUMU, 1110 Ha
20,7 % mepeBHIIye ITI0Ka3HUKH XBOPUX 1 IPYIIH, ie SMEHIIIeHHsI CTAHOBUJIO
0,72 MM.

HU3BbKOIHTEHCUBHE Jla3epHe BUIIPOMIHIOBaHHsS IIO3UTHBHO BIUIMBAa€E Ha
TUHaMIiKy iH/[eKCHOI OITiHKY CTaHy TKaHWH ITapOf0HTa Ta 3MeHIIIeHHS IJIH-
OMHU ITapOIOHTAILHUX KUIIIeHb YIIPOIOBXK JIIKyBaHH4 ITalli€HTIiB 3 XpOHIY-
HUM TeHepaJi30BaHUM IapOJOHTUTOM. 3aBJIKH CBOIM BHpaKeHUM IIpO-
TH3allaJIbHUM BJIACTUBOCTSM HU3bKOIHTeHCHBHA Jla3epHa Tepallis MoyKe
OyTH peKOMeH/I0BaHa SIK epeKTUBHUU [0NATKOBUN MeTO[| y KOMILIEKCHO-
My JIIKyBaHHI 3alla/IbHUX i AUCTPOQIUHUX 3aXBOPIOBaHb IIaPOJOHTA.

Topicality. Periodontal tissue diseases, including
generalised periodontitis, are inflammatory
conditions primarily caused by the presence of
pathogenic microflora [1; 2]. Research shows that
the onset of periodontal tissue diseases is associated
with oral microbiota dysbiosis dominated by
periodontopathogenic microorganisms and is
dependent on unregulated inflammatory responses
in the host [3; 4]. Periodontitis leads to the
destruction of periodontal tissues, gum bleeding,
formation of periodontal pockets and loss of
epithelial attachment [5; 6].
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The main treatment method for periodontitis
currently remains the use of manual instruments
(curettes) and ultrasonic scalers — Scaling and Root
Planing (SRP). However, this method does not always
achieve long-term desired outcomes, particularly due
to the persistence of periodontopathogenic microflora
in tissues [7; 8; 9], and the recolonisation of deep
periodontal pockets by pathogenic microorganisms
is a cause of periodontitis exacerbation [10; 11].
Therefore, the application of combined treatment
methods for periodontal tissue diseases remains
relevant, including the use oflaser, LED, and polarised
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radiation, which have proven therapeutic effects
and positively influence physiological processes in
periodontal tissues [12; 13].

Experimental studies have shown that low-
power radiation of specific parameters has a
bactericidal effect on conditionally pathogenic
microorganisms and a biostimulatory effect on host
cells [14; 15]. Photobiomodulation (PBM) therapy is
a useful adjunct in both surgical and non-surgical
periodontal treatment. When combined with SRP, it
helps reduce inflammation, accelerate tissue repair,
and manage postoperative pain, edema, and dentin
hypersensitivity, stimulates cell proliferation,
angiogenesis, and osteoblast differentiation [16; 17].
PBM is especially beneficial in cases with systemic
risk factors like smoking and can support healing
in procedures involving soft and bone tissue
regeneration [18]. Lasers used in PBM, operating
within the visible to near-infrared range (630-980
nm), have demonstrated therapeutic potential in
non-surgical periodontal therapy by mitigating
gingival inflammation. This effect is associated
with the downregulation of activated macrophage
markers, suppression of reactive nitrogen species,
and decreased expression of pro-inflammatory
cytokines. Notably, lasers operating at a wavelength
of 660-670 nm, when used adjunctively with
conventional periodontal therapy, have been
associated with improved clinical outcomes and
reduced treatment duration [19].

Low-level laser therapy (LLLT) has shown
clinical benefits across various oral conditions. It
reduces inflammation, pain, and healing time in
aphthous ulcers, herpes simplex infections, oral
lichen planus, and mucositis. It also improves
salivary flow in xerostomia and supports nerve
recovery in paresthesia. In periodontitis, adjunctive
use enhances healing and collagen formation. Its
analgesic effects arelinked to endorphin release and
modulation of pain transmission, while lymphatic
stimulation contributes to edema reduction [20].

In vivo investigations have confirmed that LLLT
promotesosteoblastactivityand neovascularization,
while also accelerating the resorption of particles
within the core ofbone defects [21; 22]. Nevertheless,
the precise mechanism underlying LLLT-
induced bone regeneration remains uncertain -
specifically, whether it stems from the activation of
mesenchymal stem cells or the direct stimulation
of osteoblasts [22]. Furthermore, inconsistent
outcomes have been reported regarding LLLT’S
impact on bone healing, likely due to differences in
irradiation parameters, experimental models, laser
dosage, application protocols, defect dimensions,
and the biomaterials employed [23].

Thus, the aim of the study was to determine the
effect of low-level laser radiation on periodontal
tissues and indicators of index assessment of
periodontal tissue condition, papillary bleeding,
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and periodontal pocket depth in patients with
chronic generalised periodontitis of stages I-II.

Materials and Methods. The study was
conducted at the University dental clinic in
Uzhhorod, involving 50 patients aged 35 to 59 years
with chronic generalised periodontitis.

Each patient underwent a comprehensive
clinical examination, including inspection of dental
arches, condition of oral mucosa and gums, oral
vestibule, regional lymph nodes, and radiological
examination to assess the bone tissue of the
alveolar process of the maxilla and mandible and
determine the degree of bone resorption. Index
assessment of periodontal tissues was performed
using the PMA index by Parma (1960), hygiene index
(Yu. A. Fedorov, V. V. Volodkina, 1971), papillary
bleeding index (PBI, Saxer and Muhlemann, 1975),
and periodontal pocket depth (PPD) measured
with a WHO-recommended graduated periodontal
probe. These indicators were assessed before
treatment, on the 14th day of treatment, and at 3
and 6 months post-treatment.

Additionally, before and after treatment on day
14, all patients underwent sampling of microflora
from periodontal pockets to determine their
quantitative and qualitative composition and to
perform antibiograms.

Patients were divided into two groups: group
1 included 23 patients with stage I-II chronic
generalised periodontitiswhoreceived conventional
treatment; group 2 included 27 patients with
the same diagnosis who additionally underwent
a course of low-level laser radiation in the red
spectrum with wavelengths of 660 nm and with a
power density of 50 mW/cm?.

The source of laser radiation was the certified
medical device “Medik-2K” (Fotonica Plus, Cherkasy,
Ukraine).

Irradiation with the laser radiation in group 2
was performed by application at a distance of 50 cm
from the mucosa of the affected gum area, with an
exposure time of 10 minutes. The light power density
of the “Medik-2K” device was 50 mW/cm?, with the
scanning figure “circle that converges to a point”.
After each procedure, “Metrogyl Denta” gel was
applied to the irradiated gum area. The irradiation
course consisted of 10 procedures each day.

Patients in both groups received conventional
treatment according to the following protocol.
Prior to treatment, professional oral hygiene was
performed, including removal of dental deposits
according to the Guided Biofilm Therapy (GBT)
protocol using Air-flow Perio, removal of hard
deposits with an ultrasonic scaler (Woodpecker,
China), and manual removal using protocol Scaling
and Root Planing (SRP). After hygiene procedures,
all patients received oral hygiene instructions.

Pharmacological treatment included: non-
steroidal anti-inflammatory drug “Flamidez”,
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antibiotics based on antibiogram for 7 days,
probiotics for 7 days, rinsing with 0.05 %
chlorhexidine bigluconate solution for 5 days,
application of Metrogyl Denta gel on gums for
14 days, and Ascorutin for 1 month.

Statistical data processing, including calculation
of arithmetic mean and standard deviation, was
performed using Statistica 10.0 software (StatSoft
Inc., USA). Student’s t-test was used to determine
the significance of differences between treatment
indicators in the patient groups. Differences were
considered statistically significant at p < 0.05.

Results and Discussion. Comparing treatment
outcomes in both patient groups, it was noted
that significantly faster improvement in index
assessment indicators, papillary bleeding, and
periodontal pocket depth occurred in group 2,
where laser radiation was additionally applied.
Baseline indicators of periodontal tissue index
assessment and pocket depth were comparable
across both groups.

The results of periodontal tissue index
assessment and pocket depth measurements for
both groups are presented in Table 1.

The PMA index in group 1 on day 14 was
23.2 + 3.86, at 3 months - 22.4 + 3.40, and at
6 months - 24.5 + 3.64, which is 45 % better
compared to baseline — 44.6 + 10.55 (p < 0.0001). In
group 2, the PMA index on day 14 was 19.7 +2.79, at
3 months-16.3£1.92, and at 6 months - 13.4 + 1.54,
which is 72.2 % better compared to baseline -
48.2 £9.16 (p < 0.0001). Comparing the groups, PMA
improved significantly faster in group 2: on day 14

it was 15 % better than group 1 (p = 0.0005), 27.2 %
better at 3 months (p < 0.0001), and 45.3 % better at
6 months (p < 0.0001).

The hygiene index in group 1 on day 14 was 1.5 +
0.44,at3months-1.6+0.39,and at 6 months-1.8+0.59,
which is 35.7 % better than baseline — 2.8 + 0.49. In
group 2, theindexwas 1.41+0.29 on day 14,1.19+0.09
at 3 months, and 1.26 £+ 0.13 at 6 months, which is
56.4 % better than baseline - 2.89 + 0.53. Comparing
the groups, the index improved faster in group 2: 6 %
better on day 14, 25.6 % better at 3 months, and 30 %
better at 6 months.

PBI data during and after treatment indicate
improvement in periodontal tissue condition in
both groups. In group 1, PBI was 0.59 + 0.45 on
day 14, 0.64 + 0.44 at 3 months, and 1.27 + 0.63 at
6 months, which is 55.2 % better than baseline -
2.84+£0.57.1In group 2, PBI was 0.45 + 0.39 on day 14,
0.41 +0.36 at 3 months, and 0.48 + 0.39 at 6 months,
which is 83.5 % better than baseline — 2.92 + 0.66.
Comparing the groups, PBI improved significantly
faster in group 2: 23.7 % better on day 14, 35.9 %
better at 3 months, and 62.2 % better at 6 months.

Periodontal pocket depth (PPD) also decreased
in patients of both groups after treatment. In
group 1, on the 14th day of treatment, PPD was
3.32 £ 0.43, which is 0.48 mm less compared to
the data before treatment — 3.8 + 0.26, after 3
months — 3.19 + 0.38, which is 0.61 mm less before
treatment and after 6 months — 3.08 + 0.32, which
is 0.72 mm less, respectively (Table 1). In group 2,
on the 14th day of treatment, PPD was 3.15 + 0.44,
which is 0.55 mm less compared to the data before

Table 1
Dynamics of periodontal tissue index scores and periodontal pocket depth in patients with chronic generalised
periodontitis
. Indicators
Treatment Patient Papilla bleedi Periodontal kets depth
eriod rouns . o . . apilia bleeding erioaontal pockets aep
p group PMA index % | Hygiene index index (PBI) (PPD), mm
Group 1 44.6 +10.55 2.8+0.49 2.84+0.57 3.8£0.26
Before the (n=23)
treatment
Group 2 48.2+9.16 2.89 +0.53 2.92 +0.66 3.7+045
n=27)
On the ?rfiung)l 23.2+3.86 1.5+0.44 0.59 +0.45 3.32£0.43
14th day of
treatment C(*rf":uzpﬂz 19.7 +2.79 1.41+0.29 0.45 +0.39 3.15+0.44
?;02“21’3} 22.4+3.40 1.6 +0.39 0.64 + 0.44 3.19+0,38
In 3 months 5
Group 16.3 + 1.92 1.19 + 0.09 0.41+0.36 2.75+0.37
(n=27)
((}rf Ozung)l 24.5 + 3.64 1.8+0.59 1.27+0.63 3.08 +0.32
In 6 months
oup s 134 +1.54 1.26+0.13 0.48 +0.39 2.44+0.34
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treatment — 3.7 + 0.45, after 3 months — 2.75 + 0.37,
which is 0.95 mm less than before treatment and
after 6 months — 2.44 + 0.34, which is 1.26 mm less,
respectively (Table 1). Comparing the groups among
themselves, on the 14th day of treatment, PPD in
group 2 decreased by 5.12 % compared to group
1, after 3 months by 13.7 % and after 6 months by
20.7 %, respectively.

The results of this study show that the use of low-
level laser radiation of red spectrum with 660 nm in
the treatment of generalised periodontitis improves
the index assessment of periodontal tissues, the PBI
index, and PPD indicators, compared with the data of
patients who did not undergo tissue irradiation. The
better treatment results of patients in group 2 who
underwent sessions of irradiation with low-level
laser radiation of the red spectrum can be explained
primarily by the biostimulating effect of low-intensity
light on the tissues of the macroorganism, as well
as by both a direct inhibitory effect on periodontal
pathogenic microorganisms and a synergistic
interaction with antibiotics, namely by increasing
the sensitivity of irradiated microorganisms to
antimicrobial agents [24].
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