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Abstract. Chronic generalized periodontitis remains one of the leading causes of tooth loss in
adults, and the outcomes of platelet-rich plasma (PRP) therapy depend largely on the accuracy of its
administration. The aim of the study was to evaluate the clinical effectiveness of an optimized
plasmolifting protocol performed under real-time ultrasound navigation in the complex treatment of
moderate and severe chronic generalized periodontitis. A prospective randomized controlled trial
included 68 patients aged 28-57 years, divided into a main group (n=34; PRP injections under ultrasound
navigation) and a comparison group (n=34; standard PRP injections without navigation). Periodontal
pocket depth, clinical attachment level, bleeding on probing, the OHI-S index and the concentrations of
PDGF-BB and TGF-B1 in gingival crevicular fluid were assessed; the follow-up period was 6 months. In
the main group, pocket depth decreased from 4.82+0.63 to 2.31+0.41 mm (p<0.001), bleeding on probing
decreased from 68.4+9.2% to 18.7+5.4%, and the PDGF-BB concentration increased more than twofold.
The reduction in pocket depth (2.51£0.42 vs 1.3840.35 mm) and the gain in clinical attachment
(1.83+0.31 vs 0.94+0.27 mm) were significantly greater than in the comparison group (p<0.05), with
fewer procedures required. Ultrasound-guided plasmolifting can be recommended for use in specialized
periodontal practice.
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INTRODUCTION

Chronic periodontitis is one of the leading causes of tooth loss in people over 35 years of age and
a significant medical and social problem: its severe forms affect about 10-15% of the world’s adult
population [1]. Periodontal diseases have a considerable impact on nutrition, general health and quality
of life, which makes their effective treatment a public health priority [2]. Despite a significant arsenal of
conservative and surgical treatment methods, achieving stable clinical remission remains a difficult task
requiring the integration of innovative therapeutic approaches [3]. Among the biologically active methods
of influencing inflamed periodontal tissues, a special place is occupied by plasmolifting — an autologous
regenerative therapy method based on local administration of platelet-rich plasma (PRP) [4]. Platelets
contain a wide range of growth factors: platelet-derived growth factor (PDGF), transforming growth
factor-p (TGF-B), epidermal growth factor (EGF), insulin-like growth factor-1 (IGF-1) and vascular
endothelial growth factor (VEGF), which stimulate fibroblast proliferation, neoangiogenesis and
acceleration of regenerative processes in periodontal tissues [5].

At the same time, standardization of PRP preparation and administration remains an urgent
problem in clinical periodontology [6]. The depth of injections, their localization and the volume of the
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administered preparation vary significantly depending on the individual anatomical characteristics of the
patient and the experience of the operator, which considerably reduces the reproducibility of treatment
results. The use of real-time ultrasound navigation theoretically makes it possible to overcome this
limitation by visualizing the needle path and controlling the area of deposition of the preparation directly
during the manipulation [7]. There are no systematic data in the available literature on the clinical efficacy
of navigated plasmolifting in comparison with standard techniques in moderate and severe chronic
periodontitis. The few publications covering this issue are limited to descriptions of isolated clinical cases
or pilot studies with small samples [8], and meta-analyses emphasize the heterogeneity of the results
obtained [9]. The above determines the scientific significance and practical relevance of this research.

The aim of the study was to evaluate the clinical effectiveness of an optimized plasmolifting
protocol with ultrasound navigation in the complex treatment of moderate and severe chronic generalized
periodontitis.

MATERIALS AND METHODS

This prospective randomized controlled trial was conducted at the Department of Therapeutic
Dentistry and Periodontology in 2022—2024. The study included 68 patients (38 women and 30 men)
aged 28 to 57 years (mean age 41.3+7.6 years) diagnosed with chronic generalized periodontitis of
moderate (n=41) and severe (n=27) severity, verified according to the 2018 classification of periodontal
and peri-implant diseases and conditions [10] with case definitions based on the consensus report of
workgroup 2 [11].

Inclusion criteria: periodontal pockets 4-8 mm deep, radiologically confirmed alveolar bone
resorption of no more than 2/3 of the root length, absence of general somatic pathology in the
decompensation stage, normal coagulogram parameters (platelets >150%10°/1), and signed informed
consent. Exclusion criteria: pregnancy and lactation, use of anticoagulants, immunodeficiency disorders,
a history of allergic reactions to blood products, and smoking more than 10 cigarettes per day.

Using stratified randomization, patients were divided into two equal groups of 34 people: the main
group (MG), in which plasmolifting was performed under ultrasound navigation control, and the
comparison group (CG), which received the standard protocol of PRP injections without navigation.

PRP was obtained using a unified two-stage centrifugation method. VVenous blood (18-20 ml) was
collected on an empty stomach into specialized tubes containing sodium citrate. Primary centrifugation
was performed at 1500 rpm for 10 min, secondary centrifugation at 3500 rpm for 10 min. The final
platelet concentration in the preparation was 874.2+62.3x10°%1, which corresponds to a 5—7-fold excess
over the baseline level and meets the criterion of therapeutic efficacy of PRP.

In the MG, PRP was administered under the control of a high-frequency linear ultrasound
transducer (7.5-12 MHz) in B-mode. Visualization was performed in the scanning plane parallel to the
long axis of the tooth. The depth of needle insertion (27G, 30 mm) was monitored in real time; the target
point was the transition zone between the bottom of the pocket and the bony wall of the alveolus. The
volume of PRP injected per pocket was 0.2-0.3 ml. In the CG, injections were performed using the
standard technique without imaging, guided by clinical landmarks (pocket probing, palpation). In both
groups, the course of treatment included 3 plasmolifting procedures at intervals of 10-14 days against the
background of standard basic therapy (professional oral hygiene, ultrasonic removal of dental deposits,
antibacterial therapy as indicated). The follow-up period was 6 months.

Clinical effectiveness was assessed by the following parameters: periodontal pocket depth (PPD,
mm), clinical attachment level (CAL, mm), bleeding on probing (BOP, %) and the Simplified Oral
Hygiene Index (OHI-S). Laboratory control included determination of PDGF-BB and TGF-p1
concentrations in gingival crevicular fluid by enzyme-linked immunosorbent assay (ELISA) at baseline
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and 1 month after completion of the course of therapy.

Statistical processing of the results was carried out using IBM SPSS Statistics 26.0. The Mann—
Whitney U test was used for intergroup comparisons and the Wilcoxon signed-rank test for intragroup
comparisons. Differences were considered statistically significant at p<0.05.

RESULTS
The dynamics of clinical and laboratory parameters in the main group are presented in Table 1.
Table 1
Dynamics of clinical and laboratory parameters in the main group (n=34)
Parameter Baseline After treatment
PPD, mm 4.82+0.63 2.31+0.41*
BOP, % 68.4+9.2 18.7£5.4
OHI-S, points 2.74+0.38 1.12+0.29
PDGF-BB, pg/ml 142.6+18.4 312.8+24.6
TGF-B1, pg/ml 86.3+11.2 198.4+21.7

Note: * p<0.001 compared with baseline (Wilcoxon test). PDGF-BB and TGF-51 were determined at
baseline and 1 month after completion of the course of therapy.

In the MG, a significant decrease in periodontal pocket depth was recorded, from 4.82+0.63 mm
to 2.31+0.41 mm (p<0.001), which corresponds to a clinically significant reduction of pathological
pockets. BOP decreased from 68.4+9.2% to 18.7+5.4%, reflecting a pronounced anti-inflammatory
effect. A significant improvement in hygiene status (OHI-S from 2.74+0.38 to 1.124+0.29) indicates
patient compliance and the effectiveness of the hygiene training conducted in parallel with the main
course of treatment. The concentration of PDGF-BB in the gingival fluid of MG patients increased more
than twofold — from 142.6+18.4 to 312.8+24.6 pg/ml, which confirms the activation of platelet secretion
and local stimulation of the regenerative potential of periodontal tissues. Similar dynamics were recorded
for TGF-B1 (from 86.3+£11.2 to 198.4+21.7 pg/ml), which is responsible for inhibiting the inflammatory
response and remodeling the connective tissue matrix.

The results of the intergroup comparison are presented in Table 2.

Table 2
Comparison of treatment outcomes in the study groups

Parameter MG (n=34) CG (n=34) p

Reduction in PPD, mm 2.51+0.42 1.38+0.35 <0.05

Gain in CAL, mm 1.83+0.31 0.944+0.27 <0.05

Numper gf procedures to clinical 5 1404 3.640.6 <0.05
stabilization

Post-procedural complications, % 2.9 8.8 >0.05

Note: MG — main group (ultrasound-guided plasmolifting); CG — comparison group (standard
technique); p — Mann-Whitney U test.

The intergroup comparison demonstrates a statistically significant advantage of navigated
plasmolifting in all key parameters. The reduction in PPD in the MG was 2.51+£0.42 mm versus 1.38+0.35
mm in the CG (p<0.05). The gain in clinical attachment in the MG exceeded that in the CG by 1.95 times
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(1.83+£0.31 mm and 0.9440.27 mm, respectively). The number of procedures required to achieve clinical
stabilization of the inflammatory process was significantly lower in the MG (2.1£0.4 versus 3.6+0.6,
p<0.05), which is of practical importance in terms of cost-effectiveness and patient adherence to
treatment. The incidence of post-procedural complications (local hematoma, transient increase in pain)
was 2.9% in the MG and 8.8% in the CG, although the differences did not reach statistical significance
(p>0.05), which may be due to the relatively small sample size.

DISCUSSION

The results obtained are consistent with the data of foreign authors indicating the prospects of
using platelet concentrates in periodontology [12]. Meta-analyses have also shown that the addition of
autologous platelet concentrates to periodontal regenerative procedures improves pocket depth reduction
and clinical attachment gain [13]. At the same time, unlike most published studies, ultrasound navigation
was systematically used in this work, which made it possible to objectify the accuracy of drug
administration and minimize operator-dependent variability. Ultrasound monitoring ensured the
deposition of PRP directly in the area of the pocket bottom and the adjacent alveolar structures, which
most likely provides higher local bioavailability of growth factors and, as a result, superior clinical
efficacy compared with the standard technique. This is in line with current clinical practice guidelines for
advanced periodontitis, which emphasize a comprehensive, evidence-based treatment approach [14].

The limitation of this study is the relatively short follow-up period (6 months), which is
insufficient to assess the long-term results of bone tissue regeneration. In addition, the study design did
not provide for histomorphometric verification of regenerative processes. These limitations determine the
direction of further research, including expanding the patient cohort and extending the follow-up period
to 12-24 months.

CONCLUSION

The use of ultrasound navigation in the plasmolifting protocol for chronic generalized
periodontitis provides a significantly more pronounced clinical effect compared with the standard PRP
administration technique. Navigation control makes it possible to achieve a significant reduction in
periodontal pocket depth, an increase in clinical attachment level and normalization of the concentration
of key growth factors in the gingival fluid with fewer procedures. The developed protocol can be
recommended for implementation in the practice of specialized periodontal departments as an effective
and safe method of biologically oriented treatment of moderate and severe forms of periodontitis.
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