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Introduction. The problem of treating periodontal diseases, particularly generalized periodontitis, remains relevant worldwide. Therefore,
there is still a need to continue the search for new therapeutic approaches for this pathology. In recent years, hyaluronic acid has gained
popularity as a treatment modality for periodontal diseases, which supports the ongoing investigation of the efficacy of its various forms.

Objective of the study. To evaluate the clinical effectiveness of locally applied hyaluronic acid in combination with standard therapy
during the hygienic phase of treatment for generalized periodontitis in young adults.

Materials and methods. The study included 68 patients aged 26 to 35 years, who were divided into two groups: a main group of
35 individuals and a control group of 33. The assessment of periodontal status in both groups was performed using periodontal tests and by
calculating the following indices: the OHI-S index, the PBI bleeding index, the PMA index, the PI index, and the Schiller—Pisarev test. The
condition of the periodontal tissues was evaluated before treatment and at 3 days, 2 weeks, and 1 month after treatment.

Results and discussion. The results of the study indicate that the use of hyaluronic acid contributes to a more rapid normalization of the
periodontal tests and indices used for the objective assessment of periodontal tissue status during the hygienic phase of treatment of generalized
periodontitis. The positive dynamics observed in the PMA and PBI indices, as well as the Schiller-Pisarev test, demonstrate a significant anti-
inflammatory and anti-edematous effect of the hyaluronic acid hydrogel on the periodontal tissues, which is capable of stabilizing periodontal
tissue condition after initial treatment of generalized periodontitis already within the earliest follow-up periods.

Conclusions. The local application of hyaluronic acid in the form of a hydrogel contributes to significant improvement of periodontal
tissue status.

Keywords: periodontitis; topical therapy; hygienic phase; hyaluronic acid; periodontal indices.
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E®EKTUBHICTH 3ACTOCYBAHHSA I'NAJTYPOHOBOI KHCJIOTH Y XBOPHUX HA TAPOJOHTHUT HA ETAIII
TITTIEHIYHOI ®A3H JIIKYBAHHA

! Xapriscoxuil nayionanbHuil meOuynutl ynieepcumemy, Xapxis, Yxpaina

2 Cmomamonoeiuna xainika «Mpisny, Xapkis, Yikpaina

CTarTiO IPUCBAYCHO MOPIBHAIBHIN OIIHI KIHIYHOT €()EKTUBHOCTI MICIIEBOTO BHKOPHCTAHHS TialypOHOBOI KHCIOTH Ta CTaHIAPTHOI
Tepamii Ha eTari ririeHiuHoi (a3u NiKyBaHHS TeHepali30BaHOTO MAPOJOHTHTY B 0Ci0 Monozoro Biky. o nocmimkeHHs Oymno 3anydeHo 68 mari-
€HTIB y Billi Bix 26 10 35 pokiB, siKi YBIAILIM J0 JBOX IPYI: OCHOBHOI 3 35 0cib Ta koHTponbHOI — 3 33. Ilicis mpoBeneHHS MaHIMYAI[INH
3a Cy4aCHHMH MPOTOKOJIAMH TAIli€eHTaM KOHTPOJBHOI Py MpH3HAYeHO poToBi BaHHOUKH 3 0,12 % PO3YMHOM XJIOPreKCHUIMHY MPOTSIIOM
14 nHiB, a marieHTamM ocHOBHOI — 3 0,025 % po3urHOM TiamypOHOBOI KUCIOTH B aHAJOTT4HOMY pexknMi. OTpuMaHi pe3ynbsTaTH CBi4aTh, M0
riaypoHOBa KHCJIOTa CHPHUsIE OUTBII MIBUAIIINH HOpMani3alii HapoJOHTAIBHUX P00 Ta iHAEKCIB, 110 BAKOPUCTAHUX IS 00’ EKTHBHOT OLIHKA
CTaHy TKaHWH TIAPOJIOHTA Ha €Talli TirieHiYHO1 (a3u JTiKyBaHHS reHepalli3oBaHOTO MapOJOHTHTY.

Kitio4oBi ciioBa: mapogoHTHUT, MiCLieBe JIIKyBaHHsI, ririeHiYHa (asa, rianypoHoBa KMCIOTa; MAPOJOHTANbHI IHACKCH.

Introduction high prevalence (about 11 % of the population; the sixth

Despite substantial advances in theoretical and clinical
dentistry, periodontal diseases remain a significant problem
worldwide due to several objective factors, including their
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most prevalent disease worldwides) [1], progressive course,
limited effectiveness of current therapies, and their marked
negative impact on patients’ psycho-emotional status and
somatic health [2].

In Ukraine, the epidemiologic situation is discouraging.
In recent years the number of adults, including young
individuals, with generalized periodontitis (GP) has
steadily increased [3]. Over the past decade, the prevalence
of inflammatory and inflammatory-dystrophic periodontal
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diseases among young adults has risen by 15 %. Although
this increase is attributable to the initial gingivitis stage,
gingivitis is a precursor of periodontitis.

Periodontal diseases are multifactorial, and their
pathogenesis is extremely complex. Although the microbial
factor is recognized as pivotal in GP etiopathogenesis,
antimicrobial therapy combined with calculus removal alone
does not prevent further inflammatory-destructive processes
in periodontal tissues or achieve stable remission [4; 5].

A wide range of dental care is required for such patients —
from various preventive programs and dispensary follow-up to
comprehensive multidisciplinary rehabilitation. Nevertheless,
dentists, therapists, and periodontists traditionally focus most
on local pharmacotherapy of GP, as local treatment can
deliver active agents directly to periodontal structures — from
soft tissues (gingiva, periodontal ligament) to hard tissues
(alveolar bone and cementum).

Accordingly, optimizing local treatment to enhance GP
treatment effectiveness in young adults remains an urgent
issue in contemporary dentistry.

A reduction in epithelial barrier and defensive functions
owing to impaired tight intercellular contacts, facilitating
penetration and spread of pathogens and their toxins,
plays a certain role in GP pathogenesis [6; 7]. Hyaluronic
acid (HA), a natural, non-sulfated glycosaminoglycan, is
the principal component of the intercellular matrix and
underlies numerous connective-tissue functions: structural
integrity, trophic and transport activity, regulation of cellular
differentiation, and maintenance of water and plasma protein
homeostasis [8; 9]. Stabilizing the intercellular substance
and preserving structural and homeostatic integrity may
therefore reduce bacterial invasion and modulate the
protective effects of HA on periodontal tissues.

In addition, HA supports tissue hydration, cellular
resistance to mechanical damage, and bone regeneration,
shows high biocompatibility with minimal adverse
effects, and even exhibits antibacterial potential, which
has attracted considerable interest across medical fields,
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including dentistry [9-14].

In recent years, HA has gained recognition as an
adjuvant for treating chronic inflammatory diseases [15],
warranting further evaluation of its various formulations.

Objective. To compare the clinical efficacy of local
HA application with standard therapy during the hygienic
phase of GP treatment in young adults.

Materials and Methods

Sixty-eight patients aged 26-35 years were enrolled
and divided into a study group (n = 35) and a control group
(n =33). Groups were age- and gender-matched (Table 1).

Inclusion criteria were Stage I, Grade A GP (Figure 1)
without any treatment in the preceding year; compliance
with physicians’ recommendations; and consent to attend
follow-up visits. Exclusion criteria were decompensated
systemic  diseases, multiple dental defects and
malocclusions, severe uncompensated occlusal anomalies,
antibiotic or immunosuppressant use within the past
6 months, allergy to study medications, pregnancy or
lactation, and non-compliance or missed visits.

Fig. 1. Panoramic radiograph of a 3i-year-old patient (participant in the study group).

Stage I, Grade A generalized periodontitis
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Table 1
Characteristics of groups by age and gender, abs./%
Group ‘Women Men Total
<30 years | > 30 years | <30 years | > 30 years
Study
n 8 10 8 9 35
% 229 28.5 22.9 25.7 100
Control
n 8 9 8 8 33
% 24.2 274 242 24.2 100
Total
n 16 19 16 17 68
% 235 279 235 25.1 100
The study design is presented in Figure 2.
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Selection of individuals with generalized

periodontitis (Stage 1, Grade A)

blishing the diagnosis.
g professional oral hygiene.
n on individual oral hygiene.

l

~ Prescription of mouth baths
with 0.12 % chiorhexidine solution
(Chlorhexidine Dents, Ukraine)
3-4 times daily after oral hygiene for umy.

Prescription of mouth baths
with 0.025 % hyaluronic acid
(Gengigel®, gingival hydrogel, Italy)
3-4 times daily after oral hygiene for 14 days

l

Objectification of periodontal-tissue status
Oral-hygiene evaluation - OHI-S (Green & Vermilion. 1964)
Assessment of bleeding severity - PBI (MGhlemann H., Son S, 1971)
Assessment of inflammation degree - Schiller-Pisarev test (1962),
PMA index by Parma (1961)

Generalization and identification of statistically significant results

Immediately

After 3 days
after treatment D

After 2 weeks || After 1 month

Fig. 2. Study design

All patients provided written informed consent in
accordance with the Kharkiv National Medical University
Bioethics Committee requirements (minutes No. 6
dated 04.06.2025). Dental Chart No. 043/0 and a WHO-
recommended individual card were used. The 2017 EFP/
AAP periodontal disease classification [16] established the
diagnosis.

After diagnosis, supra- and subgingival scaling and
root planing (SRP) with biofilm removal via air-abrasive
technique were performed. Patients then received
individualized oral-hygiene instructions (toothpaste, brush
selection, mouth-rinse regimen). The control group patients
used 0.12 % chlorhexidine solution (Chlorhexidine Denta,
Ukraine) as mouth baths 3—4 times daily for 14 days;
the study group patients used 0.025% HA oral gel
(Gengigel®, Italy) on the same schedule. Both solutions
were recommended to be held in the oral cavity for 1-2 min
(10 mL) with no eating or drinking for 30 min thereafter.

Periodontal status in the control and study groups was
assessed using a set of tests and indices: OHI-S (Green
& Vermilion, 1964) for oral hygiene; PBI (Miihlemann
& Son, 1971) for gingival bleeding; the Schiller—Pisarev

iodine test (1962) and PMA index (Parma, 1961) for
gingival inflammation; and the PI (Russell, 1956) as an
overall periodontal index. Measurements were taken at
baseline and after 3 days, 2 weeks, and 1 month. Data were
processed using standard statistical methods [17].

Research results and their discussion

During the initial oral examination and evaluation
of periodontal tests and indices in the selected cohort
of patients with periodontitis, the correctness of group
formation was confirmed. Specifically, the values of the
OHI-S, PMA, PBI, and PI indices, as well as the Schiller—
Pisarev test, showed no statistically significant differences
either between the groups or between sexes (p > 0.05)
(Table 2).

Regarding the dynamics of the analyzed indices, they
evolved as follows (Table 2). The OHI-S index, which
indicates the state of oral hygiene, had already improved
markedly by Day 3 after treatment (p < 0.01), despite the
presence of some signs of gingival trauma, in both the
control group (1.9-fold in women and 1.7-fold in men) and
the study group (1.9-fold in women and 1.8-fold in men),
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Table 2
The condition of periodontal tissues in patients with GP at the stages of initial treatment (M £+ m)
Women | Men
Index Time point Group
control study control study
OHI-S (points) Before treatment 1.57+0.14 1.58 £0.13 1.66+0.12 1.69 +0.15
Day 3 0.81 £ 0.06! 0.83 £ 0.05! 0.98 +£0.07" 0.93 £ 0.06!
Week 2 0.78 £ 0.04! 0.69 £ 0.04'2 0.88 £ 0.05! 0.74 +0.04!23
Month 1 0.72 £0.03! 0.58 £0.02!23 0.84 £ 0.04! 0.68 +0.03'3
PMA (%) Before Treatment 543+23 52.8+2.1 587+24 593425
Day 3 48.3+£2.0 472+1.9! 51.2+£22! 494 £2.1!
Week 2 31.4+1.8!? 243 +1.2!23 36.8+1.9'2 28.5 £ 1.4!23
Month 1 253+ 1.3!2 15.4+1.3'%3 28.7+1.5!'2 18.7+ 1423
Schiller —Pisarev Before treatment 2.35+£0.21 2.41+0.25 2.76 £0.28 2.77£0.26
test (points) Day 3 2.03+0.19 1.55+0.15'3 2.28+0.25 1.74 £0.15'3
Week 2 1.47 +£0.10'2 1.21 £0.08'%3 1.56 £0.11'2 1.27 £ 0.09'23
Month 1 1.35+0.07 1.12 +£0.05'3 1.34 +0.08' 1.16 £ 0.05'3
PBI (points) Before treatment 245+0.5 247+0.16 2.57+0.18 2.59+£0.19
Day 3 2.36+0.13 2.11 +£0.09! 2.27+0.11 2.05+0.08!
Week 2 2.03£0.10'2 1.75+£0.09'2? 1.95+0.07'2 1.76 + 0.06'2?
Month 1 1.53+£0.08!2 0.67 £0.03!23 1.59 + 0.05'2 0.81 +0.04!23
PI (points) Before treatment 1.97 +£0.39 1.95 +0.39 2.09+0.42 2.05+0.41
Day 3 1.73£0.36 1.64+0.31 1.81+0.38 1.79 £0.35
Week 2 1.52+0.21 1.35+0.16 1.68 +£0.33 1.48+0.21
Month 1 1.17£0.11" 0.82 +0.08!23 1.23+0.13! 0.91 +0.08!23

Notes: ' —p < 0.05 vs baseline; 2 —p < 0.05 vs previous time point; > — p < 0.05 vs control group.

which reflects the effectiveness of individualized hygiene
instruction. Two weeks after the start of treatment, the trend
toward improved oral hygiene persisted in all patients,
although it was not as marked as at the previous observation
point; nevertheless, statistically significant differences were
still evident (p < 0.05), and certain distinctive features
were noted. Specifically, in the control group the OHI-S
index values for both sexes differed significantly from the
corresponding pre-treatment values (p < 0.05). In the study
group, significant differences were recorded both relative
to baseline (women p < 0.05, men p < 0.01) and, for men,
relative to the control group (p < 0.01). After one month of
observation the earlier trends persisted, albeit with further
deceleration. In women in the study group, the OHI-S index
remained significantly different from its pre-treatment
value, from the earlier observation points, 1 and from the
control group (p < 0.05). In men the same index also showed
statistically significant differences compared with the pre-
treatment state and with the control group (p < 0.05).

The PMA index, which reflects the degree of gingival
inflammation, showed a downward trend in all groups of
patients with GP. In women of the control group, PMA
values fell by 1.1-, 1.5-, and 1.2-fold on Day 3, at 2 weeks,
and 1 month after the start of treatment, respectively,
whereas in women of the study group the reductions were
1.1-, 1.9- (p < 0.01 vs control), and 1.6-fold (p < 0.05
vs control), respectively. It should be emphasized that
although on Day 3 the dynamics and absolute PMA values
were similar between groups (p > 0.05), by the 2-week
mark a clearly greater decrease in gingival inflammation
was evident in the study cohorts — 1.9-fold in women
(p <0.01) and 1.7-fold in men (p < 0.01) — relative to both

sexes in the control group and the preceding observation
point. This accelerated normalization of PMA in both
sexes in the study group persisted after 1 month: a 1.6-fold
reduction in women (versus 1.2-fold in the control group,
p <0.01) and a 1.5-fold reduction in men (versus 1.3-fold
in the control group, p <0.01).

The Schiller—Pisarev test, which provides information on
the presence, intensity, and extent of inflammation, exhibited
the following dynamics. Changes in the test values were
recorded as early as Day 3 of observation. In the control
group the test value decreased 1.2-fold in both women and
men relative to baseline (p > 0.05), whereas in the study
group it declined 1.6-fold in both sexes (p < 0.05). It should
also be noted that by the first follow-up visit a statistically
significant difference between the Schiller—Pisarev test
values of the study and control subjects had already been
established (p <0.01). Two weeks after the start of treatment,
a positive trend toward normalization of gingival status was
observed in all patients of both groups, and the Schiller—
Pisarev test values differed significantly both from the
previous observation point and between groups of the same
sex (p < 0.05). The decrease in the degree of inflammation
persisted one month after initiation of treatment, with a
significant difference between the study and the control
groups (p < 0.05), although without statistical differences
relative to the preceding observation time.

An objective indicator of inflammation is the degree of
gingival bleeding, quantified by the PBI index. Its dynamics
were favorable in all groups by Day 3 of observation, but
only in the study group did the change reach statistical
significance relative to the pre-treatment value (p < 0.05).
Two weeks after the start of observation, the values for
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Fig. 3. Dynamics of periodontal tests and indices
in individuals of the control and study groups

both sexes in the control group differed significantly from
baseline and from the preceding data point, whereas in
the study group the improving PBI dynamics were further
accompanied by a significant difference from the control
group (p < 0.05). The same trend was documented one
month after treatment initiation: in the control group the PBI
values differed significantly from those before treatment for
both sexes, at Day 3, and at two weeks (p < 0.05), while in
the study group, in addition to these differences, a significant
disparity versus the control group persisted, with bleeding
reduced 2.3-fold in women and 1.9-fold in men (p < 0.01).
The periodontal index (PI) provides a comprehensive
evaluation of periodontal tissue status. PI wvalues
improved progressively at every observation point in

the patient cohort, although its dynamics showed certain
differences. In women in the control group, PI decreased
1.1-fold (on Day 3 and at 2 weeks) and 1.3-fold one
month after the start of treatment. In men in the control
group, the reductions were 1.2-fold (Day 3), 1.1-fold
(Day 3 and 2 weeks), and 1.4-fold one month after the
start of treatment. It should be noted that, in the control
group, statistical significance between baseline and
post-treatment PI values was recorded only at the final
follow-up — 1 month (p < 0.05).

In the study group, normalization of periodontal tissues
proceeded more rapidly: a 1.2-fold reduction at Day 3 and
2 weeks and a 1.6-fold reduction 1 month after the start
of treatment in women, and likewise a 1.2-fold reduction
at Day 3 and 2 weeks and a 1.6-fold reduction 1 month
after the start of treatment in men. At the last follow-up
visit, PI values differed significantly not only from baseline
but also from the preceding observations and from the
corresponding control-group data (p < 0.05—p < 0.01).

Visualization of the dynamics of periodontal tests and
indices is presented in Figure 3.

Analyzing the obtained results, we can state that HA
enabled a more rapid normalization of the periodontal
tests and indices chosen for the objective evaluation of
periodontal tissue condition during the hygienic phase
of generalized periodontitis treatment. The favorable
dynamics of the PMA and PBI indices and of the Schiller—
Pisarev test indicate a pronounced anti-inflammatory and
anti-edematous effect of the hyaluronic-acid hydrogel
on periodontal tissues, stabilizing their status soon after
the initial therapy. Improvement in the PI index is also
indisputable; however, its complete normalization requires
a longer follow-up — at least 6-8 weeks — to permit
re-epithelial attachment to the root surface.

Participants also reported that the hyaluronic-acid gel
was easy to apply and pleasant to use.

Consequently, periodontal diseases, and generalized
periodontitis in particular, remain a focal point of active
scientific investigation and of practical dental efforts both
globally and in Ukraine. Unfortunately, they have not yet
been fully brought under control; therefore, the search for
optimized treatment protocols for generalized periodontitis
is a pressing challenge today.

Over recent decades, considerable experience has been
gained regarding the use of HA in the comprehensive
treatment of generalized periodontitis. For example,
Jentsch H. et al. (2003) and Johannsen A. et al. (2009)
reported improvements in the PI index and the bleeding-on-
probing index (BOP) after twice-daily topical application
of 0.2 % HA for three weeks in patients with periodontitis.
Subsequent studies [18; 19] demonstrated that subgingival
administration of HA after SRP favorably affected periodontal
tissues in generalized periodontitis, reducing the PI and BOP
indices as well as periodontal pocket depth. Bertl K. et al.
[20] further noted that local use of HA resulted in fewer sites
requiring repeat SRP at three months and a higher frequency
of pocket closure at 12 months.

Conclusions
1. Topical application of HA in hydrogel form improves
periodontal tissue status, as confirmed by the favorable
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dynamics of the OHI-S, PMA, PBI, and PI indices and the
Schiller—Pisarev test.

2. Incorporating hyaluronic-acid hydrogel into
comprehensive therapy for generalized periodontitis
provides greater clinical efficacy than standard topical
treatment alone.
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3. Local use of hyaluronic-acid hydrogel may be
recommended during the first, that is, the hygienic phase of
generalized periodontitis management.

Future research should focus on studying the effects
of HA on the condition of periodontal tissues during the
maintenance phase of therapy.
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