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Summary.

Peri-implantitis is a leading cause of dental implant failure, necessitating timely, non-invasive monitoring of inflammatory
progression. Spectrocolorimetry, utilizing the Schiller-Pisarev test, provides a quantitative method for assessing gingival
epithelium status in vivo, however, clinical data on its application for monitoring treatment dynamics remain limited.

Aim of the study — to evaluate the efficacy of a combined therapeutic and preventive regimen in patients with peri-implantitis
using spectrocolorimetric assessment of gingival inflammation.

Material and methods. A prospective study enrolled 67 patients aged 25-55 years. The control group (n = 28) received standard
therapy, the intervention group (n = 39) received standard therapy supplemented with a complex of antioxidant, anti-inflammatory,
and osteotropic agents, administered as a repeated course after six months. Gingival inflammation was quantified using the « Pulsary
spectrocolorimeter at wavelengths of 460 nm and 660 nm at baseline, six months, and one year. All participants provided informed
consent. The study adhered to the principles of the World Medical Association’s Declaration of Helsinki and was approved by the
Bioethics Commission of the SE «ISMFS NAMS» (Protocol No. 1011, 14 April 2022). Statistically significant differences between
normally distributed quantitative variables were assessed using Student s t-test, with significance set at p < 0.01.

This work is part of the research project « Correction of osteogenesis impairments in the management and prevention of dental
disease complications in wartimey (State Registration No. 0123U103247).

Results. After six months, the intervention group demonstrated an increase in the light reflection coefficient to 71% at 460 nm
and 79% at 660 nm, compared to 59% and 74%, respectively, in the control group. After one year, these values reached 80%
and 85% in the intervention group, nearly doubling from baseline and significantly exceeding outcomes with standard therapy
alone. These findings indicate long-term preservation of epithelial barrier integrity and regression of chronic inflammation only
following the multicomponent regimen.

Conclusion. Spectrocolorimetry is a highly sensitive method for monitoring treatment efficacy in peri-implantitis. Adjunct
use of the developed therapeutic and preventive complex with standard therapy significantly improves soft tissue regeneration
and sustains an anti-inflammatory effect over one year.
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Introduction

Peri-implantitis is a destructive inflammatory condition
affecting soft and hard tissues around dental implants. Of
polymicrobial etiology, it leads to progressive supporting
bone loss and is a frequent late complication of implant
therapy [1-3]. Current evidence reports clinically
significant manifestations in nearly one-fifth of patients
with osseointegrated implants, substantially reducing long-
term rehabilitation success and patient quality of life [1-3].

Conventional diagnosis relies on bleeding on probing,
peri-implant pocket depth, and marginal bone level
assessment. However, these invasive methods primarily
reflect cumulative morphological change and exhibit
limited sensitivity in detecting active inflammation,
even when bleeding is present [4]. Consequently, non-
invasive approaches enabling real-time quantitative
assessment of local pathophysiological processes are
needed. Optical spectroscopy is a promising tool for
monitoring peri-implant tissue status by measuring
hemodynamic and metabolic parameters associated with
inflammation in vivo [4,5]. Specifically, spectral analysis in
the visible and near-infrared ranges informatively assesses
microcirculatory oxygenation and tissue edema, recognized
as sensitive markers of gingival inflammation.

Beyond spectroscopic blood flow evaluation,
spectrocolorimetric analysis based on vital iodine staining
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of the epithelium (the Schiller—Pisarev test) has been
introduced in periodontology. This test selectively stains
gingival areas rich in glycogen, which increases during
inflammation [6]. Staining intensity is objectively quantified
via spectrocolorimetry as the light reflection coefficient.
High iodine absorption (low reflection) indicates significant
inflammation, while reduced staining reflects restored
epithelial barrier function and inflammatory resolution [6].

Given the rising challenge of antimicrobial resistance [7-9]
and the constraints of monotherapeutic strategies, there is
growing adoption of multicomponent therapeutic regimens
that combine local and systemic agents with antioxidant,
immunomodulatory, and antimicrobial properties [10-14].
Evidence confirms that incorporating antioxidants
mitigates oxidative stress and improves clinical markers
of inflammation [10,12], while probiotic supplementation
is associated with reduced bleeding on probing and peri-
implant pocket depth in treatment phases [11,13,15].
Nevertheless, clinical studies systematically evaluating
spectrocolorimetric parameters of gingival inflammation
following such combined therapies remain scarce, hindering
the standardization of monitoring protocols [16,17].

Aim of the study was to perform a spectrocolorimetric
assessment of inflammatory processes in the periodontal
and peri-implant mucosa of patients with peri-implantitis
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undergoing a combined therapeutic and preventive
regimen.

Material and methods. A total of 67 patients aged
25-55 years with peri-implantitis and a medical history
including periodontitis and atherosclerosis were enrolled
in this prospective study.

Participants were allocated into two groups:

— Group 1 —a control group (n=28) receiving standard
protocol-based therapy alone;

— Group 2 — an intervention group (n=39) receiving
standard therapy supplemented with a combined therapeutic
regimen.

Patients in the control group received standard
protocol-based, while patients in the intervention group
received standard therapy supplemented with a combined
therapeutic regimen comprising antioxidant, anti-
inflammatory, microbiocenosis-restoring, microcirculation-
enhancing, and osteotropic agents. The combined regimen
was repeated six months after initiation.

Gingival inflammation was assessed spectrocolorimetrically
using the Schiller—Pisarev test, which quantifies glycogen-
dependent staining intensity of the epithelium. Measurements
were performed with a «Pulsar» spectrocolorimeter (adapted
for dental use; Denga O. V., 2001), recording optical
reflection coefficients at 460 nm and 660 nm.

Biophysical analyses were conducted in the Biophysics
and Functional Diagnostics Sector of the Department of
Epidemiology and Prevention of Major Dental Diseases,

Pediatric Dentistry, and Orthodontics at the State
Establishment «The Institute of Stomatology and Maxillo-
facial Surgery of the National Academy of Medical
Sciences of Ukraine» (SE «ISMFS NAMS»). The study
was conducted in accordance with the principles of the
Declaration of Helsinki and was approved by the Bioethics
Commission of the SE «ISMFS NAMS» (Protocol No.
1011, 14 April 2022). All participants provided written
informed consent.

Statistical analysis was performed using variation
statistics in Microsoft Office Excel 2016. Data are presented
as mean values. Differences between groups were assessed
using Student’s t-test, with p <0.01 considered statistically
significant [18].

Results and discussion

Spectrocolorimetric assessment of inflammatory
processes in the gingiva of patients with peri-implantitis
was performed using the Schiller-Pisarev test during
preventive interventions.

Higher values of the light reflection coefficient (R)
indicate reduced penetration of iodine solution into tissues:
at 460 nm (short wavelength), this reflects restoration
of epithelial barrier function, while at 660 nm (long
wavelength), it indicates decreased glycogen accumulation
and subsequent resolution of inflammation.

Table 1 presents mean light reflection coefficients (R)
of the gingival mucosa after Schiller-Pisarev staining in
patients with peri-implantitis over one year of follow-up.

Table 1

Light Reflection Coefficient of Gingival Mucosa After Staining with Schiller-Pisarev Solution in Patients with
Peri-implantitis During Preventive Measures, %

Groups Intervention Group Control Group
Wavelength n=39 n=28
Baseline
460 nm 51 53
660 nm 63 66
After 6 Months
460 nm 71 59
660 nm 79 74
After 1 Year
460 nm 80 54
660 nm 85 69

At baseline, both groups showed comparable staining
intensity: R values were 51% and 63% (intervention group)
versus 53% and 66% (control group) at 460 nm and 660 nm,
respectively, confirming similarly pronounced inflammatory
states and impaired capillary-epithelial barrier function.
After six months, following the implementation of the
combined therapeutic and preventive complex, patients in
the intervention group showed marked increase in R values
to 71% (460 nm) and 79% (660 nm), indicating restored
epithelial integrity, normalized microcirculation, and
reduced glycogen synthesis — consistent with regression of
chronic inflammation In contrast, the control group exhibited
minimal improvement (59% at 460 nm; 74% at 660 nm),
demonstrating the limited efficacy of standard therapy alone.

At the one-year follow-up the intervention group
maintained progressive improvement, with R values

reaching 80% (460 nm) and 85% (660 nm), representing
increases of 29% and 22% from baseline, respectively.
This stabilization of spectrocolorimetric parameters
reflects sustained epithelial barrier function and resolution
of inflammatory metabolic activity. The control group,
where only basic therapy was used, showed no further
improvement beyond six-month values (54% at 460
nm; 69% at 660 nm), indicating persistence of chronic
inflammation.

Comparative analysis revealed that the multicomponent
therapeutic regimen produced a nearly two-fold increase
in light reflection coefficients across both spectral bands
compared to baseline values. This demonstrates restored
epithelial barrier function, reduced microvascular
hyperemia, and suppressed glycogen-dependent metabolic
activation. Spectrocolorimetric monitoring confirmed the
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high clinical efficacy of the combined therapeutic and
preventive complex and established its value as a sensitive
method for tracking long-term regression of peri-implantitis.

Conclusions

1. Adjunct use of a multicomponent therapeutic complex
with standard therapy yields a statistically significant
increase in gingival light reflection coefficients, indicating

3. Spectrocolorimetry provides an objective quantitative
method for evaluating treatment efficacy and is recommended
for routine clinical monitoring of peri-implantitis.

Prospects for further research. Further studies
with extended follow-up periods are warranted to determine
the long-term stability of the therapeutic outcomes
achieved with the combined modality therapy.

normalized microcirculation and inflammatory resolution.
2. The control group receiving only standard therapy
showed minimal improvement in spectrocolorimetric
parameters, confirming the limited long-term anti-
inflammatory efficacy of basic treatment alone.
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CIHHEKTPOKOJIOPUMETPUYHA OLHIHKA CTYIIEHSA 3AITAJIEHHS SICEH Y HAIIIEHTIB
3 HEPUIMIINIAHTUTOM B ITIPOLECI JIIKYBAJIBHO-ITIPO®IIAKTUYHHUX 3AXO/AIB

AJO. Aoybeyvka, C.A. HInaiioep, O.B. /lenvea

Jep:xkaBHa ycTaHoBa «[HCTHTYT €TOMATOJIOrII Ta Hie1enHo-11LeBol Xipyprii HanionaibHoi akaaeMii MeHYHUX HAyK
Ykpainuw» (M. Oneca, Ykpaina)

Pesrome.

[epriMIITAHTHT € OHIEFO 3 TOJIOBHUX PHYHH BTPATH JCHTATGHIX IMIUIAHTATIB 1 TOTpeOye CBOEYACHOTO HEIHBA3MBHOTO MOHITOPHHTY
3anaipHOro npouecy. CieKTpokoIopuMeTpist Ha ocHOBI mpobdu [lnmnepa-ITucapeBa qae 3Mory KiIbKiCHO OIIIHUTH CTaH EIITEINIIO SICEH
in vivo, ajne KJIiHIYHI JaHi Moo i 3aCTOCYBaHHS B TUHAMILI JIIKYBaHHS OOMEXKEHi.

Merta nocnimKeHHsT — BU3HAYUTU €(DEKTUBHICTD JIKYBaIbHO-IIPOQITAKTUIHOTO KOMIUIEKCY y TALi€HTIB i3 MEPUIMIUIAHTHTOM 32
JIOTIOMOTOIO CIIEKTPOKOJIOPUMETPHYHOI OLIHKH 3allalIeHHs SICeH.

Marepian i MeToqu. Y MpOCHEKTUBHE AOCIIIKEHHS BKIIOUCHO 67 mamieHTiB BikoM 25-55 pokis. [pyna nopiBasHHS (n = 28) oTpH-
MyBaja 0a30By Tepariro, OCHOBHA rpyra (n = 39) — 6a30By Tepairo + KOMIDIEKC aHTHOKCUIAHTHUX, IPOTH3AMAIBHIX Ta OCTEOTPOITHIX
npenaparis (MOBTOpHHH Kypc depe3 6 MicsmiB). CTYIIHB 3anajieHHs OL[IHIOBAJIN CIIEKTPOKOIOpIMETpoM «Ilymbcap» Ha TOBXKHUHAX XBUIIb
460 HM 1 660 HM y BUXiTHOMY CTaHi, yepe3 6 MicsiB i 1 pik. Bei manienTn Hananu iHGopMoOBaHy 3rofy Ha y4acTh y JOCIHIIKEHHI, IKe
3ailicHIOBaNIOCS 3 JOTpUMaHHIM npuHOuIiB ETranoro konekcy BeecBiTHROT MenuuHOi acouiamii (Ienbpcinchbka nexmapais). Bigmosia-
Ho 3aciganHs Kowicii 3 murans 6ioetuku Y «ICILIJIX HAMH» (mpotokxon Ne 1011 Bix 14.04.2022), Gy;i0 103BOJICHO POBEACHHS
pOro nociimkeHHs. CTaTUCTUYHO 3HAYYILY BiIMIHHICTh MK aJIFTEPHATUBHIMH KiTbKICHUMU O3HAKAMH 3 PO3IO/ILIOM, BiAMOBITHIM
HOPMaJIbHOMY 3aKOHY, OLIiHFOBAJIM 32 JAOMOMOTOI0 t-KkpuTepito CThiofeHTa. Pi3HHII0 BBa)KaId CTATHCTHYHO 3HauyIor mnpu p<0,01.
JocnimkeHHs € GpparMeHTOM HayKOBO-A0CIiTHOT poO6oTH «KOopeKIis mopyIieHb IpoLeciB 0CTeOreHe3y IpH JIiIKyBaHHI Ta MPOQiTaKTHII
YCKIIQIHEHb CTOMATOJIOT1YHHUX 3aXBOPIOBaHb Y BOCHHUI Yacy, NepxkaBHa peectpaitist Ne 0123U103247.

Pe3yabraTn. Bike uepe3 6 MicsIiB B OCHOBHIN Tpymi KoedimieHT BinOuTT cBiTia 3pic 10 71 % (460 HM) 1 79 % (660 HM) npoTtH
59% 1 74% y rpymi nopisusHHS. Uepes pik nokasuuku caraynu 80 % ta 85 % BiAmoBigHO, 0 Maibke yIBIUi MEPEBUILYBaJIO BUXITHUH
PIBEHB Ta IOCTOBIPHO MEPEBHIYBAIO PE3yIbTaTH 0a30B0i Tepamii. OTprMaHi 1aHi CBiIYaTh PO TOBTOTpUBAIE 30epeiKeHHS Oap’ epHOL
GbyHKLIT eniTenio Ta perpec XpoHIYHOro 3alalIeHHs JIMIIE 32 yMOBH 3aCTOCYBaHHS MYJIBTHKOMIIOHECHTHOT CXEMH.

BucHoBok. CIIEKTPOKOJIIOPUMETPIS € BUCOKOYYTIIMBUM METOIOM KOHTPOJIIO epEeKTUBHOCTI JIiKYBaHHS IEPHIMILIAHTUTY. JlonaBaHHs
PO3pOOICHOTO JTiKYyBaJIbHO-IIPOQPIIAKTHIYHOTO KOMITIEKCY 10 06a30B01 Teparnii 3a0e3medye 3Ha9HO Kpallly pereHepalio M’ IKHX TKaHHH
Ta CTablUIbHUN MPOTH3aNaIbHUN e(EKT IPOTATOM POKY CIIOCTEPEIKECHHSI.

Kuaro4doBi cyioBa: nepuimmiantur; criekrpokonopumerpisi; mpoba Ilusnepa-TTucapesa; Jopocii NalieHTH; JiKyBaIbHO-TIPO-

(iTaKTHYHIA KOMILICKC.
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