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Photodynamic therapy and its impact
on microbial load in periodontal pockets
in aggressive periodontitis

Elbek A. Gaybullaev
EMU University, 7/1 Mukimi Street, Tashkent, 100104, Uzbekistan

Abstract. Introduction. Aggressive periodontitis is a rapidly progressive inflammatory and destructive disease of the
periodontal tissues characterized by extensive alveolar bone resorption, a high microbial burden within periodontal
pockets, and a rapidly evolving clinical course. Photodynamic therapy has emerged as a promising adjunctive approach
owing to its potent local antimicrobial activity and its ability to reduce inflammatory responses. Aim. To evaluate changes
in the microbial burden of periodontal pockets and assess the effectiveness of comprehensive treatment incorporating
photodynamic therapy in patients with aggressive periodontitis. Materials and Methods. A prospective, randomized
study was conducted involving 180 patients aged 17-35 years diagnosed with aggressive periodontitis. All participants
received comprehensive treatment, including local and systemic antimicrobial therapy, professional mechanical plaque
removal, dental calculus removal, root surface debridement using the Vector system, and adjunctive photodynamic
therapy. Photodynamic treatment was performed using a chlorin e6-based photosensitizer followed by activation with a
light-emitting diode laser operating at a wavelength of 625-635 nanometers. Microbiological evaluation was performed
before treatment and at one and three months after therapy using light microscopy with Pappenheim panoptic staining.
The sample size was calculated using G*Power version 3.1 with a statistical power of 80%. Results and Discussion.
marked reduction in the microbial burden of periodontal pockets was observed as early as one month after treatment,
with sustained improvement throughout the three-month follow-up period. The most pronounced therapeutic effect
was demonstrated in patients aged 17-25 years with juvenile aggressive periodontitis, who exhibited a consistent
reduction in microbial contamination at all follow-up assessments. Patients aged 26—35 years with rapidly progressive
aggressive periodontitis also showed a decrease in microbial burden; however, the magnitude of improvement was
less pronounced. These findings indicate that adjunctive photodynamic therapy significantly enhances the antimicrobial
efficacy of comprehensive treatment for aggressive periodontitis. Conclusions. Photodynamic therapy significantly
reduces the microbial burden of periodontal pockets for up to three months and demonstrates the greatest therapeutic
benefit in younger patients with juvenile aggressive periodontitis.

Keywords: aggressive periodontitis, photodynamic therapy, microbial burden, periodontal pocket, chlorin, compre-
hensive treatment

For citation: Gaybullaev, E.A. Photodynamic therapy and its impact on microbial load in periodontal pockets in aggressive
periodontitis. The Bulletin of Contemporary Clinical Medicine. 2026, 19 (4), 38—43. DOI: 10.20969/VSKM.2026.19(4).38-43.

doToanHammnyeckasa repanvs n e€ BIMSHue
Ha MUKPOOHYIO Harpy3Ky NapoaoHTaNbHbIX
KapMaHOB Npu arpecCUBHOM NapoOaOHTUTE

3.A. laiibynnaes
EMU University, 100104, Y36ekuctaH, TaiukeHT, yn.Mykumu 7/1

Pedepat. BBepeHue. ArpeccrBHbIN NAPOAOHTUT SBNSIETCS ObICTPO NPOrpeccupyoLLIMM BOCNanmUTeNbHO-4ECTPYKTUBHBIM
3aboneBaHneM TKaHel NapogoHTa, CONPOBOXAAILLMMCS BbIPAXXEHHOW pe30opOLumnent anbBeonspHOM KOCTH, BbICOKOW
MUKPOOHOM KOHTaMWHaLMeR NapoAoHTarbHbIX KAPMaHOB M CTPEMUTENbHBIM KIIMHUYECKUM TedeHneM. 3HaunTenbHas
MUKpOOHas Harpyska UrpaeT KIo4eByHo porib B MPOrpeccrpoBaHum NaTonornyeckoro npowecca, 4to obycrnosnnsaert
Heobx0AMMOCTb COBEPLUEHCTBOBaHNS KOMMNIEKCHBLIX MeToaoB neyeHns. OgHnM n3 Hambonee nepcnekTUBHbIX Hanpas-
NeHui siBnsieTcs hoToanHammnyeckasi Tepanusi, obnagaroLlas BolpaKeHHbIM NOKanbHbIM aHTUMUKPOOHbBIM AeNCTBUEM
1 CnocoBCTBYOLLAA CHUXKEHMIO BOCNanuTenbHoN akTnBHocTU. Lienb nccnegosanus. OueHnTs AuHaMmKy MUKpOBHOM
Harpysku napoAoHTanbHbIX KAPMaHOB 1 3PEKTUBHOCTb KOMMMEKCHOMO NEYEHNs NaLUEHTOB C arpeccuBHbIMU HOp-
Mamu NapodoHTUTa C NpuMeHeHneM oToanHamuyeckon Tepanvn. MaTepuanbsl u metoabl. [poBeeHO NPOCNEKTUB-
HOe paHOoOMU3MPOBaHHOE uccnegoBaHue ¢ ydactmem 180 naumeHTOB B Bo3pacTe oT 17 po 35 neT ¢ arpeccmBHbIM
napofoHTUTOM. Bcem mauveHTam BbINOMHEHO KOMMSIEKCHOEe NeveHne, BKIoYaBllee MECTHYH U CUCTEMHYI aHTu-
OakTepuanbHyt Tepanuo, NPOodECCUOHAaNbHY0 rTMIIMeHy NOMOCTY pTa C yaaneHneM 3yOHbIX OTNOXEHUA 1 BUONNEHKN,
06paboTKy NOBEPXHOCTU KOpHel 3y00B C ncnonb3oBaHmem cuctembl «Vectory n potoguHammyeckyto Tepanuto. Ans
hoTOAUHAMMNYECKOTO BO3AENCTBUS NPUMEHANN (hOTOCEHCMOUNM3ATOP Ha OCHOBE XJTOpUHa €6 ¢ nocneayLlen akTu-
BaLMen CBETOAMOAHBLIM Na3epoM C ANMHOM BONHblI 625-635 HaHoMeTpoB. Mukpobuonormyeckoe uccregosaHme npo-
BOOWMM A0 Fle4eHUs, Yepe3 OAUH U TPU MecsLia Nnocre Tepanum METOAOM CBETOBOW MUKPOCKOMUM C NAHOMTUYECKOM
okpackoi no NManneHrenmy. Pacyét obbEma BbIOOPKM BbINONHEH B nporpamme « G*Powery Bepcumn 3.1 npu ctatuctu-
Yeckor MOLLHOCTU uccnegosaHus 80 npoueHToB. Pe3ynbsTaTthl U UX o6CyxaeHue. AHann3 pesynsTaTtoB Ie4eHus
nokasan Bblpa)XeHHOe CHWXeHNe MUKPOBHOW Harpysku napoaoHTanbHbIX KAPMaHOB yXe Yepe3 OAUH MecsL, rnocne
Havana Tepanum ¢ COXpaHeHeM MONOXMUTENbHON AMHAaMUKKN Yepes TpU Mecsila HabnoaeHusi. Hanbonee BbipaXKeHHbIN
ahbdekT 3aperncTpupoBaH y naumeHToB 17-25 neT ¢ 10BEHWUbHOM (DOPMOW arpecCMBHOIO NapodoHTUTa, Yy KOTOPbIX
YMEHbLLEHNE MUKPOBHOIM KOHTAMUHALMM OTMEYANOCh Ha BCEX KOHTPOIbHbIX 3Tanax nccneaoBaHus. Y naumeHTos 26-
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35 neT c GLICTPO NporpeccupytoLLen hopmoit 3aboneBaHNs Takke BbIIBIEHO CHUXKEHNE MUKPOOHOI Harpy3ku, OgHaKko
CTeneHb NMOMNOXUTENbHOWM ANHAMUKK Bbina MeHee BblpaXKeHHOW. [NonyyeHHble pesynbTaTthl CBUAETENBCTBYIOT O BbICO-
KoM 3p(PEKTUBHOCTY BKINIOYEHUA (POTOAMHAMUYECKON Tepanun B KOMMNIEKCHOE NeYeHne arpeCCMBHOIO NapogoHTUTa.
BbiBoabl. MNpriMeHeHe hoToaMHaMNYECKON Tepanumn B COCTaBe KOMMIEKCHOMO NeYEHNs NaLneHTOB C arpeCcCMBHBIM
NapogoHTUTOM obecneynBaeT CTOMKOE CHUXEHNE MUKPOOHON Harpyskvu NapofoHTanbHbIX KAPMaHOB Ha NPOTSXKEHUU
TpEéx MecsaueB HabnoaeHns. Hanbonee BbipaxkeHHbIV TepaneBTUYeckuin ekt AOCTUrHYT y NauneHToB MOSIOA0ro
BO3pacTa C oBEHWIbHOM hopMoii 3ab0neBaHust, YTO NOATBEPXKAAET LieNecoobpa3HOCTb BKIOUEHMS (POTOAMHAMUYECKON
Tepanun B COBPEMEHHbIE CXEMbI KOMMEKCHOIO fIeYeHNst arpeCCUBHOMO NapoAoHTUTA.

KnioueBble cnoBa: arpeccuBHbI NApoaoHTMT, hoToanHammnyeckas Tepanusi, MUKpoObHas Harpy3ka, NapogoHTanbHbIN
KapmaH, XSIOpuH, KOMMNIIEKCHOE feYeHmne.

Onsa untupoBaHua: Manbynnaes 3.A. ®oToanHamuyeckasi Tepanus n eé€ BNusHMe Ha MUKPOOHYO Harpy3ky napoaoH-
TanbHbIX KAPMAHOB NpY arpeCcCMBHOM NapofoHTUTE // BECTHMK COBPEMEHHON KNMHUYecKon MeauumHbl. —2026. —T. 19,
Bbin. 4. — C.38-43. DOI: 10.20969/VSKM.2026.19(4).38-43.

I ntroduction. Aggressive periodontitis is a
rapidly progressive inflammatory disease of
the periodontal tissues characterized by extensive
destruction of the periodontal ligament and alveolar
bone, leading to early tooth loss in otherwise
systemically healthy individuals. Disease progression
is driven by a complex interaction between a dysbiotic
subgingival microbiota and an exaggerated host
immune response, resulting in accelerated connective
tissue degradation and osteoclastic bone resorption
[1]. Owing to its rapid clinical course and high risk
of irreversible periodontal destruction, aggressive
periodontitis remains a major therapeutic challenge
in contemporary periodontology [2]. Aggressive
periodontitis is characterized by a profound imbalance
between the host immune response and inflammatory
effector mechanisms, resulting in rapid destruction
of periodontal tissues and alveolar bone [3]. This
dysregulated inflammatory response frequently
contributes to accelerated disease progression and
remains one of the principal causes of treatment failure
[4]. Conventional treatment strategies are technically
demanding, require multidisciplinary management,
and often fail to achieve long-term disease control
[5].Furthermore, surgical intervention alone does
not consistently provide stable clinical remission
because persistent microbial colonization and immune
dysregulation continue to promote disease progression.
The elimination of pathogenic microorganisms from
periodontal pockets represents one of the fundamental
objectives of etiopathogenetic therapy [6]. Reducing
the microbial burden decreases the inflammatory
stimulus within periodontal tissues, thereby promoting
stabilization of the periodontal environment and
preservation of alveolar bone. Although systemic and
locally delivered antimicrobial agents remain integral
components of periodontal therapy, their long-term use
is associated with increasing bacterial resistance and an
elevated risk of disease recurrence and tooth loss [7].

These limitations have stimulated interest in
adjunctive treatment modalities. Photodynamic therapy
has emerged as a promising non-invasive approach
based on the activation of a photosensitizer by light
of a specific wavelength, resulting in the generation of
reactive oxygen species with potent antimicrobial activity
[8]. This mechanism enables selective destruction
of periodontal pathogens while minimizing damage
to surrounding healthy tissues [9]. Despite growing
clinical interest, the effectiveness of photodynamic
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therapy remains controversial. Some investigators
have reported a significant reduction in microbial
burden without substantial improvement in clinical
periodontal indices, whereas others have demonstrated
no significant advantage over conventional laser
therapy [10]. Conversely, several studies have shown
that photodynamic therapy provides significant clinical
benefits, particularly in young patients with aggressive
forms of periodontitis. Therefore, further investigation of
photodynamic therapy as an adjunct to comprehensive
periodontal treatment remains clinically relevant.

Aim.

The aim of the study was to evaluate the effect
of adjunctive photodynamic therapy on the microbial
burden of periodontal pockets in patients with aggres-
sive periodontitis receiving comprehensive periodontal
treatment.

Materials and Methods.

This prospective, randomized clinical study was
conducted at Samarkand State Medical University
between 2022 and 2025. Clinical study included 180
patients diagnosed with Type A aggressive periodon-
titis. The sample size was calculated using G*Power
version 3.1 for macOS with a statistical power of 80%.
The participants were stratified into two age-based
study groups. Group 1 included 90 patients aged 17-25
years, whereas Group 2 comprised 90 patients aged
26-35 years. All participants received comprehensive
periodontal therapy supplemented with photodynamic
therapy. Group 1 consisted of 55 men (61,1%) and
35 women (38, 9%), with a mean age of 18.4 + 5.23
years. Group 2 included 53 men (58,9%) and 37 women
(41,1%), with a mean age of 27.3 + 3.18 years. The
diagnosis was established according to the International
Classification of Diseases, Tenth Revision, code K05.3,
corresponding to chronic periodontitis with a rapidly pro-
gressive course. To establish reference values, a control
group comprising 83 periodontally healthy individuals
aged 18-28 years was enrolled. All participants in the
control group had a fully sanitized oral cavity and no
clinical or radiographic evidence of periodontal disease.
The mean age was 18.1 £ 4.25 years. The control group
consisted of 43 men (51,8%) and 40 women (48,2%),
with a sex distribution comparable to that of the study
groups.

The inclusion criteria were severe aggressive peri-
odontitis, radiographic evidence of alveolar bone loss
exceeding one-half of the root length, age between
17 and 35 years, and no previous comprehensive
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periodontal treatment. Patients were excluded if they
were pregnant or breastfeeding, had systemic diseases
affecting periodontal status, or had received systemic
antibiotics, anti-inflammatory drugs, or immunosup-
pressive therapy within six months before enrollment.
Baseline periodontal assessment included clinical and
radiographic examinations. All patients demonstrated
pronounced inflammatory changes characterized by
gingival hyperemia, edema, impaired tissue hydration,
and periodontal pocket formation. Gingival enlargement
was observed during the active phase of the disease,
whereas erosive and ulcerative lesions were absent.
Fibrotic gingival thickening was frequently present along
the gingival margin. Clinical examination also revealed
overhanging restoration margins in approximately
20-30% of patients, subgingivally positioned crowns
in 15—-20%, wedge-shaped cervical defects and dental
caries in 25-35%, and the previous extraction of one
or two teeth in most patients. Participants exhibited
a neutral occlusal relationship. The Simplified Oral
Hygiene Index ranged from 2.0 to 3.0, indicating poor
oral hygiene. The modified Mihlemann Bleeding Index
ranged from 2.0 to 2.5, corresponding to moderate or
severe bleeding on probing. Periodontal pocket depth
ranged from 5 to 7 mm, whereas clinical attachment
loss exceeded 6 mm. Gingival recession of 2-3 mm was
observed in 50-60% of patients, predominantly in the
anterior region. Grade | or Il tooth mobility according to
the Miller classification was detected in 60—70% of par-
ticipants, while Grade | or Il furcation involvement was
presentin 20—30%, primarily affecting multirooted teeth.
Bruxism and dysphagia were identified in 15 patients in
Group | and in 23% of patients in Group Il. Panoramic
radiography was performed using the Planmeca Pro-
Max imaging system. Inflammatory alveolar bone loss
extending to approximately one-half of the root length
was observed in 90-95% of patients. All participants
underwent comprehensive nonsurgical periodontal
therapy. The treatment protocol included professional
mechanical plaque removal, oral hygiene instruction and
reinforcement, selective occlusal adjustment, correction
of defective restorations and prosthetic constructions,
local antimicrobial therapy with metronidazole gel ap-
plied twice daily for ten days, systemic antimicrobial
therapy consisting of amoxicillin (500 mg) combined
with metronidazole (250-500 mg) three times daily for
seven days, and mechanical debridement of periodontal
pockets using the Vector ultrasonic system. Adjunctive
photodynamic therapy was performed using the Foto-
San system operating at a wavelength of 625-635 nm
and an output power of 2.5 W. A 1% chlorin e6-based
photosensitizer (Geleofor, Russia) was introduced
into periodontal pockets and allowed to remain for five
minutes. Excess gel was removed with water before
irradiation. Laser activation was performed in continu-
ous mode using a periodontal optical tip with an energy
density of 6 J/cm?. The procedure was repeated every
two days, for a total of four treatment sessions. Micro-
biological analysis was performed before treatment
and at one and three months after therapy. Sampling
was carried out at least three hours after oral hygiene
procedures to minimize the influence of recent plaque
removal on microbial composition. Gingival crevicular
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fluid and subgingival plaque were collected using sterile
excavators from periodontal pockets or gingival sulci
in four to six representative teeth from each patient.
Samples were transferred onto sterile glass slides,
air-dried for 24 hours, and subsequently processed in
the pathology laboratory. Smears were stained using
the Pappenheim panoptic staining technique after fixa-
tion with 95% methanol and 0.1% Azure II. Microbial
composition was evaluated by light microscopy, and
microorganisms were quantified per microscopic field.
Statistical Analysis distribution was assessed using the
Shapiro—Wilk test. Continuous variables are presented
as the median with the interquartile range (25th—75th
percentile). Comparisons among independent groups
were performed using the Kruskal-Wallis test followed
by Bonferroni-adjusted post hoc analysis where ap-
propriate. Logistic regression results are reported as
B coefficients with corresponding 95% confidence
intervals. Statistical significance was defined as a two-
sided p value of less than 0.05. Statistical analyses
were performed using Stata version 14 (StataCorp LP,
College Station, Texas, United States).

Results and Discussion.

The initial periodontal status is determined based
on a combination of clinical data and instrumental
parameters. All patients in groups | and Il had clinically
hyperemic (red or cyanotic) gingival mucosa, with de-
creased hydration in areas of inflammation due to exist-
ing edema and impaired microcirculation, particularly in
areas of periodontal cysts formed during periodontitis.
Most patients with aggressive periodontitis had fibrous
bands or their thickening at the gingival margin. Moder-
ate tension of the frenulum of the upper and lower lips,
as well as the tongue, was present without significant
pathological changes, but could contribute to gingival
recession. Signs of gingival hyperplasia (growth) were
noted in the active phase of the disease; erosion and
ulceration were absent.

Oral examinations of patients in groups | and Il
revealed overhanging filling margins (in up to 20-30%
of cases, respectively), which contributed to plaque
accumulation and exacerbation of periodontitis. Crowns
recessed subgingivally (up to 1-2 mm deep) were found
in 15-20% of patients, respectively. Wedge-shaped
defects and carious cavities were detected in 25-35%
of patients. On average, 1-2 teeth had been extracted.
Patients had a neutral bite.

Oral Hygiene Index OHI-S in groups | and Il - 2.0-3.0
(poor hygiene) due to accumulation of tartar and plaque.
Bleeding Index according to HR Muhlemann (1971) as
modified by I. Cowell (1975): in groups | and Il - 2.0-2.5
(moderate to severe bleeding on probing) [11].

Depth of the periodontal tissue: 5—7 mm in groups |
and Il. Loss of clinical attachment in groups | and Il up to
6 mm and more. Gingival recession in groups | and Il of
2-3 mm in 50-60% of cases, especially in the area of the
anterior teeth. Tooth mobility in groups | and Il of grade
I-1l (according to the Miller classification) in 60-70% of
patients. Grade |-l lesions of furcations in 20-30% of
patients, especially in the area of multi-rooted teeth in
groups | and Il. Dysphagia and bruxism were detected
in 15 patients of group | and 23% of patients of group I,
which aggravated the load on the periodontium.
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Orthopantomography was performed using a
Planmeca ProMax system. In 90-95% of patients,
inflammatory bone resorption of the interalveolar
septum, extending up to half the root length, was
detected.

Based on the initial periodontal assessment of
patients with aggressive periodontitis, signs of severe
inflammation, increased aggressive periodontitis
depth, clinical attachment loss, and grade |-l tooth
mobility with bone resorption up to half the root length
were identified. These data serve as a benchmark for
evaluating the effectiveness of the treatment.

Initially, all patients underwent professional oral
hygiene, training and monitoring of individual oral
hygiene, selective grinding of teeth, correction of fillings
and orthopedic structures, local (applications with gel
containing metronidazole for 30 minutes 2 times a
day for 10 days) and systemic antibacterial therapy
(amoxicillin 500 mg + metronidazole 250-500 mg 3 times
a day for 7 days), periodontal pockets treatment with
removal of biofilms and tartar with root polishing using
the Vector device, Photodynamic therapy of periodontal
pockets using the FotoSan system, with a wavelength of
625—-635 nm and a power of 2.5 W was used in a course
of 15 5-minute sessions. After isolating the gingival
margin with cotton swabs, a 1% gel based on chlorine
E6 “Geleofor” (Russia) was applied from a syringe for 5
minutes. The gel was then rinsed off and the laser was
applied in continuous mode using a periodontal “arc”
tip. The light dose for each session was 6 J/cm?. Upon
completion of the procedure, any unbound product was
removed from the oral cavity with water. The procedure
was repeated two days later in the same sequence on
a different area, for a course of 4 sessions.

The treatment effectiveness criteria were dynamic
data from clinical and microbiological studies, which
were performed on all patients before treatment and
after 1 and 3 months. The timing of microbiological
assessment was determined in accordance with
the recommendations proposed for assessing the
overall microbial count and monitoring the dynamics of
microflora changes in response to treatment. Intervals
of 1 and 3 months allow for the evaluation of both the
short-term effect of therapy and the sustainability of the
achieved results, which is consistent with the standards

for assessing antimicrobial efficacy in periodontology
[12]. Biomaterial sampling began at least 3 hours after
oral hygiene procedures. This is in accordance with
guidelines and prevents distortion of the microbial
profile due to mechanical plaque removal, ensuring
repopulation of the bacterial flora to a stable level
suitable for reliable microscopic analysis. Using a sterile
spatula/excavator #1, biomaterial was collected from
the gingival crevicular ridge or gingival sulcus from
each quadrant of 4-6 teeth. The periodontal pockets
or gingival sulcus contents were transferred to sterile
microscope slides in three swabs. The samples were
dried in a sterile laboratory for 24 hours. After 24-25
hours, the dried and labeled samples were sent to the
laboratory or stored in a closed, dry, sterile cabinet at
room temperature for up to one month. In the pathology
laboratory, panoptic staining was performed using the
Pappenheim method, for which the samples were
fixed with 95% CH3OH and 0.1% Azure |l as a fixative.
Microorganisms in the biomaterial obtained from the
periodontal pockets were assessed in the field of view.

An assessment of the microbial content in the
periodontal pockets revealed an increase in their
number in groups | and Il by 97% and 90%, respectively
(80%, p<0.05). Clusters of microorganisms in the form of
dense groups of cells in the field of view were detected
more often in patients of group | (75%) (p<0.05), in group
I 67% (p<0.05) (Table 1).

After performing photodynamic therapy of periodon-
tal pockets, the content of the main microorganisms
statistically significantly changed in patients of group |
at all stages of the study; in patients of group Il, not all
indicators showed a significant decrease in indicators
(cell group clusters, filamentous, mixed microorganisms,
protozoa), while at all stages from the start of treatment,
a significantly significant difference was revealed in
intergroup comparison (Table 2, Table 3).

Assessing the microbial potential of the oral cavity
allows us to evaluate not only the effectiveness of
combination therapy but also predict the future course
of the disease [13]. The highest number of microbial
colonies is initially detected in patients with aggressive
periodontitis, which is most likely due to the prolonged
presence of microbial persistence foci from the moment
primary teeth are replaced by permanent ones [14].

Table 1

Quantities of microorganisms

Tabnwuuya 1

KonnyecTBeHHbIW COCTaB MUKPOOPraHU3mMoB

Microorganisms Control group Group | Group I Kruskal — Wallis, p
There are microorganisms 80 (78;82) 97.0 (96;98)* 90.0 (89;92)*/** <0.001
There are no microorganisms 12(11;14) 6.8(5;7)* 2.1(1;3)*/** <0.001
M/org. single 40(38;43) 16.9(16;18)* 29.2(28;30)*/** <0.001
Dense groups of cells 1(0;2) 75(73;76)* 67(65;70)*/** <0.001
Filamentous microorganisms 50(49;52) 51(50;52) 66.1(65;70)* 0.011
Mushrooms 0(0;1) 3(2;4)* 5.1(4;7)*** <0.001
Mixed flora 41(40;42) 44.3(40;45) 35(32;37)* 0.049
Amoebas (protozoa) 0(0;1) 54.1(52;56)* 63.2(61;65)*/** <0.001

* — statistically significant differences with the control group; **statistically significant differences between groups (Kruskal-Wallis

test with Bonferroni correction p<0.05).

*— CTATUCTUYECKMN 3HAYMMbIE OTIINYMSA OT KOHTPOIBLHOW FPYNMbl; **CTaTUCTUYECKV 3HAYMMbIE pasfnnyunsa Mexay rpynnamu (kputepun
Kpackena-Yonnuca ¢ nonpakoi BoHdeppoHn p<0.05).
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Table 2

Indicators of the quantitative composition of microorganisms 1 month after the start of treatment

Tabnuua 2
KonunyecTBeHHbIN cocTaB MMKPOOPraHM3MOB 4Yepe3 1 mecsl nocrne Hayana nevyeHus
Microorganisms Control group Group | Group Il Kruskal — Wallis, p
There are microorganisms 80 (78;82) 76.0 (65;91)* 95.0 (89;92)*/** <0.001
There are no microorganisms 12(11;14) 6.0(5;7)* 2.1(1;3)*/* <0.001
M/org. single 40(38;43) 13.9(16;18)* 27.2(22;30)*/** <0.001
Dense groups of cells 1(0;2) 70(65;76)* 65(60;70)*/** <0.001
Filamentous microorganisms 50(49;52) 43(30;52) 62.1(60;70)* 0.011
Mushrooms 0(0;1) 1(2;4)* 4.1(4;7) <0.001
Mixed flora 41(40;42) 41.3(40;45) 33(30;37)* 0.049
Amoebas (protozoa) 0(0;1) 50.1(49;56)* 62.2(61;65)*/** <0.001

* — statistically significant differences with the control group; **statistically significant differences in comparison between groups

(criterionKruskal-Wallis with Bonferroni correctionp<0.05).

*— CTaTUCTUYECKUN 3HA4YMMbIE OTNINYMSA OT KOHTPOMBHON rPYMMbl; **CTaTUCTUYECKM 3HAYMMbIE Pa3NNYMsa Mexay rpynnamu (Kputepuin

Kpackena-Yonnuca ¢ nonpaskoi BoHdpepporn p<0.05).

Table 3
Quantities of microorganisms 3 months after the start of treatment
Tabnuua 3
KonuyecTBeHHbIN cocTaB MUKPOOPraHU3MoB Yyepe3 3 MecsiLa nocne Hayana nevyeHusi
Microorganisms Control group Group | Group Il Kruskal — Wallis, p

There are microorganisms 80 (78;82) 75.0 (65;91)* 93.0 (89;92)*/** <0.001
There are no microorganisms 12(11;14) 5.0(4;7)* 2.1(1;4) <0.001
M/org. single 40(38;43) 13.0(16;18)* 28(25;30)*/** <0.001
Dense groups of cells 1(0;2) 50(32;76)* 64(60;70)*/** <0.001
Filamentous microorganisms 50(49;52) 45(30;52) 62.0(60;68)* 0.011
Mushrooms 0(0;1) 1.1(1;3)* 3(4;7) <0.001
Mixed flora 41(40;42) 41.0(38;45) 30(30;37)* 0.048
Amoebas (protozoa) 0(0;1) 24(20;56)* 60(61;65)** <0.001

* — statistically significant differences with the control group; **statistically significant differences in comparison between groups

(criterionKruskal-Wallis with Bonferroni correctionp<0.05).

*— CTaTUCTUYECKUN 3HAYUMbIE OTNINYMSA OT KOHTPOSbHOM rpynnbl; **CTaTUCTUYECKUN 3HAYUMblE pasnuyua mexay rpynnamm (KpVITepVIVI

Kpackena-Yonnuca c nonpaskoi BoHdepponn p<0.05).

However, during treatment with photodynamic therapy
of periodontal pockets, a positive therapeutic effect is
observed due to the fact that during the photodynamic
reaction, molecular oxygen dissociates into reactive
ions and free radicals, providing an antiseptic and
destructive effect at the site of inflammation, without
significant damage to healthy tissue. This has allowed
for a significant reduction in the pathogenic microbial
population in the oral cavity [15].

Conclusions.

The findings of the present study demonstrate
that the incorporation of photodynamic therapy into
comprehensive treatment for aggressive periodontitis
provides a pronounced antimicrobial effect, resulting
in a significant reduction in the microbial burden of
periodontal pockets and suppression of pathogenic
microflora. The therapeutic effect remained stable
throughout the three-month follow-up period and
was most pronounced in younger patients with
juvenile aggressive periodontitis. Patients with rapidly
progressive forms of the disease also showed favorable
microbiological changes; however, the magnitude and
persistence of the therapeutic response were less
pronounced. These findings indicate that, although
photodynamic therapy is an effective adjunct to

OPUTMHAJIbHBIE UCCNEAOBAHNA

comprehensive periodontal treatment, long-term
disease control in rapidly progressive aggressive
periodontitis may require additional therapeutic
interventions and individualized maintenance protocols
to achieve sustained clinical remission and prevent
disease recurrence.
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