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PE3IOME

AxTyanbHicTb. EHgo-napogoHTanbHi ypaxeHnHs (EMY) xapaktepusyoTbcs ogHO4acHUM
YpaxXeHHsIM TKaHUH NapodoHTa Ta MynbnapHO-eHAOAOHTUYHOI cucTeMu, WO noTpebye
KOMMEKCHOro niaxoay K 40 AiarHoCTUKK, Tak i Ao nikyBaHHs. Lie, y cBoto Yepry, 3ymMoB-
Ntoe HeOOXIigHICTb TICHOT MibkaMcuMnniHapHOi B3aeMogii Mk nikapsiMyU-eHO0A0HTUCTaMU
Ta napogoHTonoramu. Hessaxatoum Ha HasiBHICTb CydacHUX MeTogiB nikyBaHHsA ENMY,
30kpema KOMGIHOBaHUX TepaneBTUYHUX MNiAXOAiB, PU3UK PO3BUTKY YCKNaAHEHb 3anu-
WaeTbcst BMCOKMM. [laTonorii uporo Tuny MakTb CKMagHy eTionorito, 0byMoBneHy
aHaTOMIiYHUMK Ta MIKPOBIonoriYHMMK 3B’A3KaMM MK CUCTEMOIO KOPEHEBUX KaHanis
i TKAHMHaMMW NapoJOHTa, WO 3HAYHO YCKNAAHIE KNiHIYHY KapTuHY Ta BMGIp onTumanb-
HOI MiKyBanbHOI TakTUKW. Y 3B’A3KY 3 UMM CyvacHa CTOMAaTOmoris akTMBHO AOCHIAXYE
Ta BNpoBagXXye af’toBaHTHI MeTOAM fiKyBaHHS, CNPSAMOBaHi Ha MiABULLEHHS edeKkTuB-
HOCTi CTaHA4apTHUX TepaneBTUYHMX MPOTOKONIB i NOKpALLEHHS LOBrOCTPOKOBUX KIiHiY-
HUX pesynetaTiB. OgHUM i3 NEPCNEKTUBHNX METOAIB € 3aCTOCYBaHHS NasepHUX TEXHO-
norin, siki, 3aBAsikM CBOIM i3nKo-6ionoriYHUM BNacTUBOCTSAM, AEMOHCTPYIOTh 34aTHICTb
00 AekoHTaMiHauii, Gioctumynsauii Ta mogynsauii 3ananbHoi BigNOBIAI B ypaXeHux nepi-
anekanbHUX i NapoAoHTanNbHMX TKaHMHax. bionorivyHa gis nasepHOro BUNPOMIHIOBaHHS
3YMOBMHOETLCS JOBXMHOK XBUMi, LLIMbHICTIO €HepreTMYHOro NOTOKy Ta mapamerpamu
iMnynbcy, WO BU3HaYaloTb MMUBUHY NPOHUKHEHHS i XapakTep B3aemogii 3 TKaHUHaMu.
YuncneHHi KNiHiYHi 4ocnimKeHH NigTBEepOXKYH0Tb, WO NOEAHAHHA CTaHAAPTHUX METOAIB
niKyBaHHS i3 NasepHoto Tepanieto 3abesnedye CTilKiWi KMiHiYHI pe3ynbTat 3a paxy-
HOK MOKpaLLEeHHS MIKpoLMPKyNsLii, 3SMEeHLLIEHHS piBHSA Npo3ananbHUX Meaiatopis i CTUMY-
nAuil penapaTtMBHUX NpoueciB. Takun edekT AoCAraeTbCs, 30Kpema, 3aBaskm oTo-
GiocTmMynsauii Ta KaBiTauilHin [esiHdekuii, Wo CnpusiioTe LWBUALIOMY 3aroeHH0
Ta 3MEHLUEHHIO GaKTepianbHOrO HaBaHTaXEHHS. Y CYKYMHOCTI Le pobuTb nasepHy
Tepanito UiHHAM i OOUiNbHUM [OMOBHEHHSIM A0 3aranbHOMPURHATUX TepaneBTUYHMX
NPOTOKONIB Y NMiKyBaHHi 3aXBOPIOBaHb NapoAoHTa Ta nepianekanbHUX ypaXeHb.

MeTa po60TM — OUIHUTU edEKTUBHICTL BUKOPUCTAHHS 11a3epHOro BUMPOMiHIOBAHHS
3 poBxuHamun xsunb 2780, 980 i 650 HM B KOMMNEKCHOMY niKyBaHHi eHOo-napo-
[OOHTanbHUX ypaXeHb.

MaTtepianu Ta metoau. Y gocnigxeHHi 6yno obcTexxeHo Ta nponikoBaHo 15 nauieH-
TiB Bikom 37-57 pokiB 3 EIY, aki knacudikoBaHo BigNOBIAHO A0 cucTemaTm3auii
D. Herrera Ta cniBaBT., 2018: eHpgo-napogoHTanbHe ypaxeHHs 6e3 MOLUKOOXKEHHS
KOpeHs y nauieHTiB 6e3 NapofoHTUTY, CTyMiHb 2 — LUMpoKa Ta muboka napofoHTanbHa
KWLLEHS, NokanizoBaHa Ha MoBepxHi ogHoro 3y6a. JlikyBaHHS Bknovano: geenitenisa-
uito (abnsyis) Ta disuyHy AekoHTaMiHaUilo (kaBiTauis) ypaxeHUx AinsHOK NapoaoHTy
3a pgonomoroto epbiesoro nasepa (2780 Hm, ceitnosog @ 400 mkm, 1,5 W, 40 Hz,
80% Boan Ta 40% noBiTpsi), NpodeciiHe MexaHiYHe BuAaneHHs 3yOHOro HamnboTy
Ta 3rmagxyBaHHS MOBEPXOHb KOpeHsl 3yba, YCYHEHHSI NoKanbHMX MoApa3sHIoHYMX
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dakTopiB. ®Pisznko-xiMmiyHa AeKoHTaMiHauis kilweHi nepegbadana ipurauiio 3% posun-
HOM Mepekncy BOAHIO Ta ONPOMIHEHHS1 HaniBMPOBIAHMKOBMM Na3epoMm i3 OOBXWHOI
xBuni 980 HM (HeiHiuianisoBaHui ceiTnosog & 300 mkm, 0,5 W/CW, 30 c), noaaTkoBo
ANs CTUMYNAUiil penapaTUBHUX MNPOLECIB Yy 30HI ypaxeHHs nposogunu oTobio-
Moaynsuito Tpudi 3 iHTepBanom 48 roauH (650 Hm, ceitnoeog @ 0,5 cm, 0,2 W/CW,
30 ¢/0,5 cm?).

Pesynbraty Ta ix o6roBopeHHs. Pesynsratv npoBegeHUX KMiHIYHUX Ta peHTreHo-
NorivyHMX gocnigXeHb CBigYaTh Npo Te, WO A0oAAaTKOBE 3acTOCyBaHHSA nasepHoi Tepanii
SIK af’loBaHTHOrO MeTody [0 3aranbHOMPUUHATMX niaxoniB 3abesnevye NO3UTUBHY
OvHaMmiky nepebiry eHao-napofoHTanbHUX YypaXKeHb YNpOAOBXK 6-MicsiyHOro nepiogy
crnocTepexeHHsl. 30KpeMa, BUKOPUCTAHHS NasepHOro BUMPOMIHIOBAHHS 3 [OBXUHAMU
xBunb 2780, 980 i 650 HM y cknadi KOMNNeKkcHoi Tepanii cnpusie akTuBalii npouecis
3aroeHHsl, penapaTMBHOMY BiJHOBMEHHIO TKAHWH MapOAOHTa Ta AOCSATHEHHIO CTabinb-
HOI KNiHIYHOT pemicii.

BucHoBku. OTpumaHi gaHi 3acBigyytoTb AOUINbHICTL iHTerpauii nasepHoro BMNpo-
MiHIOBaHHS 3 AoBxuHamu xBunb 2780, 980 i 650 HM y komnnekcHe nikyBaHHs EMY
3 MEeTOI0 NiABULLEHHS 3aranbHOi ePEKTUBHOCTI Tepanii Ta 3HWKEHHS PU3nKy pPO3BUTKY
ycknagHeHb. [JouinbHUM € NpoBeAeHHs nodanblunx AOCHiAKeHb i3 BinbLuoo BUGIpKO
3 MeToH NiATBEpOAKEHHS1 ab0 CNPOCTYBaHHS OTPMMAaHWX Y LibOMY AOCHiAXXEHH] pe3ynbTaTis.

KomnnekcHe J'IiKyBaHHﬂ €HO0-NapofoHTaNbHUX  ypaXeHb

3 BUKOPWUCTaHHAM Na3epHUX TexXHOMOorin. Xapkiecbkuli cmomamoroaiyHul xypHan. 2025. T. 2, Ne 1(3). C. 33-41.
DOI: https://doi.org/10.26565/3083-5607-2025-3-04

Key words:

endo-periodontal lesions, erbium laser,
diode laser, photobiomodulation, endo-
perio treatment.

For correspondence:

Cherepynska Yuliya Anatoliivna

Kharkiv National Medical University of the
Ministry of Health of Ukraine;

4 Nauky Ave., Kharkiv, Ukraine, 61022;
e-mail: ya.cherepynska@knmu.edu.ua

© Cherepynska Yu.A., Volkova O.S.,
Dolia E.I., 2025

ABSTRACT

Relevance. Endo-periodontal lesions (EPLs) are characterized by the simultaneous
involvement of periodontal tissues and the pulp-endodontic system, requiring a compre-
hensive approach to both diagnosis and treatment. This complexity necessitates close
interdisciplinary collaboration between endodontists and periodontists. Despite the
availability of modern treatment methods, including combined therapeutic approaches,
the risk of complications remains high. These pathologies have a multifactorial etiology
due to anatomical and microbiological interconnections between the root canal system
and periodontal tissues, which significantly complicates the clinical picture and the
selection of optimal treatment strategies.

In light of this, contemporary dentistry is actively exploring and implementing adjuvant
treatment methods aimed at enhancing the effectiveness of standard therapeutic
protocols and improving long-term clinical outcomes. One promising approach
involves the use of laser technologies, which, owing to their physico-biological pro-
perties, demonstrate the ability to decontaminate, stimulate tissue regeneration, and
modulate the inflammatory response in affected periapical and periodontal tissues.

The biological effects of laser radiation depend on the wavelength, energy density,
and pulse characteristics, which determine tissue penetration depth and the nature
of tissue interaction. Numerous clinical studies confirm that combining conventional
treatment with laser therapy provides more stable clinical outcomes by improving
microcirculation, reducing pro-inflammatory mediator levels, and stimulating reparative
processes. These effects are particularly attributed to photobiomodulation and
cavitational decontamination, which promote faster healing and reduce bacterial load.
Collectively, this makes laser therapy a valuable and reasonable adjunct to standard
treatment protocols for periodontal and periapical diseases.

Aim of this study was to evaluate the effectiveness of laser irradiation with wavelengths
of 2780, 980, and 650 nm in the comprehensive treatment of endo-periodontal lesions.
Materials and Methods. The study included 15 patients aged 37-57 years diagnosed
with EPLs classified according to D. Herrera et al. (2018) as endo-periodontal lesions
without root damage in patients without periodontitis, stage 2 — characterized by a wide
and deep periodontal pocket localized to the surface of a single tooth. The treat-
ment protocol included: de-epithelialization (ablation) and physical decontamination
(cavitation) of affected periodontal areas using an erbium laser (2780 nm, 400 ym fiber,
1.5 W, 40 Hz, 80% water and 40% air); professional mechanical plaque removal and
root surface smoothing; elimination of local irritants; physicochemical decontamination
of the periodontal pocket by irrigation with 3% hydrogen peroxide followed by
irradiation using a diode laser with a wavelength of 980 nm (non-initiated 300 um fiber,
0.5 W/CW, 30 s); photobiomodulation therapy to stimulate reparative processes
was performed three times at 48-hour intervals using a 650 nm laser (0.5 cm fiber,
0.2 W/CW, 30 s/0.5 cm?).

Results. Clinical and radiological evaluations demonstrated that the adjunctive use
of laser therapy alongside standard treatment protocols resulted in positive dynamics
in the course of endo-periodontal lesions over a 6-month follow-up period. Specifi-
cally, the integration of laser irradiation with wavelengths of 2780, 980, and 650 nm

OpuwuriHanbHi 4oCnigpKeHHSs

34 Original research


mailto:ya.cherepynska@knmu.edu.ua
https://doi.org/10.26565/3083-5607-2025-3-04

XapkiBcbkuin cTomatonorivyHmm xypHan. 2025. T. 2. Ne 1(3). C. 33—41

Kharkiv Dental Journal. 2025;2(1(3)):33—41

ISSN 3083-5607 (Online)

into comprehensive therapy contributed to the activation of healing processes, repa-
rative regeneration of periodontal tissues, and achievement of stable clinical remission.
Conclusions. The findings support the feasibility of incorporating laser irradiation
with wavelengths of 2780, 980, and 650 nm into the comprehensive treatment of
endo-periodontal lesions to enhance overall therapeutic efficacy and reduce the risk
of complications. It is advisable to conduct further research involving a larger sample
size to validate or challenge the findings reported in this study.
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BCTYN

Mpobremu giarHOCTUKKM Ta NikyBaHHS anikanbHOro rne-
PIOOOHTUTY Y MaUieHTIB i3 3ananbHUMKN 3axXBOPIOBAHHS-
MW NapodoHTa € CKNagHUMW AN BUPILLEHHS B CyYacHii
ctomatonorii. KomnnekcHe natomopdodyHKUioHansHe
NnoeaHaHe ypakeHHs1 NapofioHTa N eHAoA0HTa OTpMMarno
Ha3By eHAO0-NapodoHTanbHOro ypaxeHHs (EMY).

YpaxeHHs1 nepiofoHTa i Nynbnu 3y6a MOXyTb BUHU-
KaTu He3amnexHo, ane 4Yepes3 HasiBHICTb CrONy4YHUX aHa-
TOMIYHUX CTPYKTYp (naTepanbHi Ta A04ATKOBI KaHamnw,
OEHTUHHI KaHanbUi, dypKauiiHi gedekTun), naTonoriyHni
npouec MoXe MepexoauTu 3 OAHOr0 aHaTOMIYHOro cer-
MeHTa Ha iHWKR. Lle chopmye cepio3Hi TpygHoLLi SK Ang
JiarHOCTUKM, Tak i ANs noganbLUoro nikysaHH4 [1, 2, 8, 11].

3 ertionoriyHoi Touykn 3opy EMMY possuBatoTbest abo
Ha r'pyHTi natonorii nynsnu, abo napogoHTanbHoi naTtonorii.

Y nepwomy BMnagky nartornorig nos’asaHa 3 Tpusa-
NMM iCHYBaHHAM Hopuvui B AiNgHUi nepexigHoi cknagku
Ta popMyBaHHAM MapOAOHTANbHOI KULIEHi, fka Mae
enitenianbHy BUWCTINKy. Lle Bumarae 060B’I3k0BOrO
€HOO0OOHTUYHOTO MiKYBaHHS.

Y Opyromy BUMagKy €HOO-MapofoOHTarnbHE YpPaXeH-
HS PO3BMBAETLCS BHACNIAOK NapO4OHTanbHOI naTonorii,
3a K0T NapofoHTanbHa KULLEHSI MOLUMPKETLCA OO BEp-
XiBKM KOPEHS | BWKNUKAE pPeTporpagHuMm pPO3BUTOK
nynbnity. B o6ox Bunagkax TakoX cnig npoBoaWTH
KOMMNMEKCHE €HOOLAOHTUYHE Ta MapodoHTarbHe riky-
BaHHsA [8, 10, 12, 13].

Bigomo, WO BMBINbHEHHA TOKCUYHUX MNPOAYKTIB
HEKpPOTM30BaHOI Nynbnu B nepianikanbHy AINAHKY npu-
3BOOUTb 00 ii 3ananeHHs. [Mpu po3LUMPEHHI KPOBOHOC-
HUX CYOWH i HAKOMWYEHHs1 piavHM TUCK y nepianikanbHin
yacTuHi mMoxe nigsuwysatuca [9, 10]. Yacto Hakonu-
YEHHSs1 piaAMHK cTae MpUYUHOID cumnbHoro Ginto. OpgHak
BMOANEHHS 3anuLKiB Nynbnu mMoxe OyTM HegocTaTHIM,
i TOOi €OMHON anbTEPHATUBOK 3arnMULIAETLCA NPSAMUIA
[OCTynN 00 BEPXiBKM KOPEHS! Yepes3 HaaKiCTS.

Tomy nowuyk i BNpPOBaMKEHHs HOBUX METORIB mniKy-
BaHHA ana EMY e Bkpai akTyanbHUM, OCKINbKM Le
[03BOMSIE 3MEHLUWUTU PU3KKN YCKNaaHEHb [4—T].

OfHUM i3 NMepcnekTUBHUX METOAIB € 3acCTOCyBaHHSA
nasepHUX TEXHOMOriN, $Ki, 3aBAsKM CBOIM  di3uKo-
GionoriyHMM BMAcTUBOCTAM, AEMOHCTPYIOTb 34aTHICTb
[0 OoekoHTamiHauil, 6iocTumynauii Ta mogynsuii 3ananb-
HOI BiQNOBIAI B ypaXXeHUX nepianekanbHUX i NapoaoH-
TanbHUX TKAHUHAX.

BionoriyHa Ais nasepHOro BUMPOMIHIOBAHHSA 3YMOB-
MNETLCS OOBXUHOI XBUINI, LWIMNbHICTIO €HepreTMyHoro
NnoToky Ta MapamMeTpamy iMnynbCy, WO BM3HAYaTb
rMMOUHY NMPOHUKHEHHS | XapakTep B3aemopil 3 TKaHu-
HaMu. YuncneHHi KniHivHi gocnigKeHHs NiaTBEpPoXYIOTb,

INTRODUCTION

The diagnosis and treatment of apical periodontitis
in patients with inflammatory periodontal diseases pose
complex challenges in modern dentistry. The combined
pathomorphofunctional lesions of the periodontium
and endodontium are referred to as endo-periodontal
lesions (EPL).

Lesions of the periodontium and the dental pulp
may develop independently, but due to the presence of
connecting anatomical structures (lateral and accessory
canals, dentinal tubules, furcation defects), the patho-
logical process can spread from one anatomical seg-
ment to another. This creates significant difficulties both
in diagnosis and in subsequent treatment [1, 2, 8, 11].

From an etiological point of view, EPL can develop
either from pulp pathology or periodontal pathology.

In the first case, the pathology is associated with
the long-term existence of a fistula in the area of the
mucobuccal fold and the formation of a periodontal
pocket with epithelial lining. This condition requires
mandatory endodontic treatment.

In the second case, the endo-periodontal lesion
develops due to periodontal pathology, in which the
periodontal pocket extends to the root apex and leads
to a retrograde development of pulpitis. In both cases,
comprehensive endodontic and periodontal treatment
is necessary [8, 10, 12, 13].

It is known that the release of toxic products from
necrotic pulp into the periapical area leads to inflam-
mation. With the dilation of blood vessels and fluid
accumulation, pressure in the periapical region can
increase [9, 10]. Often, fluid accumulation is the cause
of intense pain. However, removing pulp remnants may
not be sufficient, and the only alternative remains direct
access to the root apex via the periosteum.

Therefore, the search for and implementation of new
treatment methods for EPL is highly relevant, as it helps
reduce the risk of complications [4-7].

One of the promising methods is the use of laser
technologies, which, due to their physico-biological pro-
perties, demonstrate the ability to decontaminate, stimu-
late bioregeneration, and modulate the inflammatory
response in affected periapical and periodontal tissues.

The biological effect of laser radiation is determined
by the wavelength, energy flux density, and pulse para-
meters, which define the depth of penetration and the
nature of interaction with tissues. Numerous clinical
studies confirm that combining standard treatment
methods with laser therapy provides more stable clinical
outcomes due to improved microcirculation, reduced
levels of pro-inflammatory mediators, and stimulation of
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WO MOEdHaHHA CTaHOapTHUX MeTodiB  MiKyBaHHSA
i3 nasepHolo Tepanieto 3abeaneyye CTiMKiWi  KMiHiYHi
pesynbTaTi 3a paxyHOK MOKpaLLeHHs MIKpOoLMpPKynsLii,
3MEHLLUEHHSA piBHA npo3ananbHUX MefiaTopiB i CTUMY-
nauii penapatMBHMX npoueciB. Takun edekT pocsira-
€TbCsl, 30KpeMa, 3aBasku coTobiocTumMynsauii Ta kaBi-
TauiiHin aesiHdekuii, Wo cnpusaoTb LWBMUALLOMY 3aro-
€EHHIO Ta 3MEHLUEHHI0 GakTepianbHOro HaBaHTaXEHHS.
Y CyKynHOCTi uUe pobuTb nasepHy Tepanito UiHHWUM
i  OOUINbHMM [OOMOBHEHHSIM OO0 3aranbHONPUNHATUX
TepaneBTUYHUX MPOTOKOMIB Yy MiKyBaHHi  3axBopto-
BaHb NapoAoHTa Ta nepianikanbHUX ypaxeHs [2, 5, 8].

Ha niacraBi BuweBMKknageHoro BMHUKAE noTpeba
y po3pobui TakTuku nikyBaHHs EMY, wo n BusHaumno
METY JAaHOr0 OOCNIOKEHHS.

MeTa po60TH — OLIHUTU ePEKTUBHICTb BUKOPUCTAHHS
Nas3epHOro BUMPOMIHIOBAHHS 3 [OBXWMHAMW  XBUIb
2780, 980 i 650 HM B KOMMMEKCHOMY niKyBaHHi
€HJ0-NapoaoHTarNbHUX YpaXeHsb.

MATEPIAAU TA METOAU AOCAIAXEHHS

Byno obcTexeHo Ta npoBefeHo nikyBaHHA 15 nauieH-
TiB Bikom 37—57 pokiB 3 eHOoNapoAOHTaNbHUMMN YpaXKeH-
HAMM, SKi KnacudikoBaHO BiAMOBIAHO 4O cucTemaTmaadii
D. Herrera Ta cnisaBT., 2018: eHgonapogoHTansHe ypa-
XKEHHs1 6e3 NMOLLKOOXKEHHSI KOpPeHs y nadieHTiB 6e3 napo-
OOHTUTY, CTYNiHb 2 — LUMpOKa Ta rmuboka napogoHTanb-
Ha KWLUEHS, NnokarisoBaHa Ha NoBepxHi ogHoro 3yba [1].
Yci naudieHT Haganu nuMcbMOBY iHGOPMOBaHY 3rofgy
Ha BMKOPUCTaHHS nasepHMX TEXHOSOri Nig Yac HagaHHS
HeBigKnagHoI CTOMAaTOoNOoriYHoi JOMOMOrH.

JlikyBaHHs npoBoaMnM nig MiICLEBOK aHecTesiet
(3a noTpebwn), Wwo BkMo4ano: geenitenizauiio (abnsauisa)
Ta i3n4YHy [eKoHTamiHauilo (kaBiTauis) ypakeHux
JiNsIHOK NapofoHTy 3a gornomorot epbieBoro nasepa
(2780 Hm, ciTnoBog @ 400 mkm, 1,5 W, 40 Hz, 80% Boau
Ta 40% noBiTpsa), NpodecinHe MexaHiYHe BUOANEHHS
3yOHOro HambOTy Ta 3rnajXyBaHHSA MOBEPXOHb KOPEHsI
3yba, YCYHEHHS NoKanbHUX MoApa3sHIoYMX hakTopiB.
disnko-ximiyHa [pekoHTamiHauis kiweHi nepepbadana
ipurauito 3% pO34YMHOM Mepekucy BOAHK Ta OMNpOMi-
HEHHS HaniBNPOBIAHWKOBMM Na3epoMm i3 [OBXWHOW
xBuni 980 HM (HeiHiuianizoBaHui ceitnosog & 300 MKM,
0,5 W/CW, 30 c), popnatkoBo Anst ctTumynsuii penapa-
TUBHUX MNpOLECiB Yy 30HI ypaxeHHs nposBoavnun ¢oTo-
6iomoaynsauito (650 HM, ceiTnosoag & 0,5 cm, 0,2 W/CW,
30 ¢/0,5 cwm?). CeaHcn dhoTobGioMmoaynsuii BMKOHyBanu
Tpwui 3 iHTepBanom 48 roguH.

EHOOAOHTUYHE NiKyBaHHSA NPOBOAMIIOCH 3riAHO 3 Npo-
Tokonamu, pekomeHgosaHumu AAE (Treatment Standards
of the American Association of Endodontists, 2020)
Ta ESE (European Society of Endodontology, 2024).

Micns mexaHi4yHOI 0OpPOGKM KOpEeHeBOro kKaHamny
34iNCHIOBanNachb akTMBHA ipurauiss CUCTEMU KOpPEHEBMX
KaHaniB aHTUCEeNTUYHMMM pPo3YMHaMKM — FiNoxnopu-
ToMm Hatpito (5,25%) ta EDTA (17%). AkTuBauito ipura-
UiNHMX pO34MHIB BUKOHYBanuM 3a [OMOMOIOK yrbTpa-
3BYKOBOI XBUIi.

O6Typauito kaHany nNpoBOAWNM METOLOM LieHTparb-
HOro WTKdTa 3 BUKOPUCTaAHHSIM BiokepamiyHoro cunepa
(Total Fill BC, USA) y noegHaHHi 3 rytanep4eto. KopoHkoBy
yacTuMHy 3yba BigHOBMIOBaNM 3a JOMOMOIOK MOCTINHOT
KOMMNO3WUTHOI pecTaBpaLlii.

reparative processes. This effect is achieved, in particular,
through photobiostimulation and cavitational disinfec-
tion, which promote faster healing and reduce bacterial
load. These factors make laser therapy a valuable and
appropriate addition to standard therapeutic protocols
in the treatment of periodontal diseases and periapical
lesions [2, 5, 8].

Based on the above, there is a need to develop
a treatment strategy for EPLs, which determined the
aim of this study.

The aim of the study is to evaluate the effectiveness
of laser irradiation with wavelengths of 2780, 980,
and 650 nm in the comprehensive treatment of
endo-periodontal lesions.

MATERIALS AND METHODS

There was 15 patients aged 37 to 57 years with
endo-periodontal lesions were examined and treated.
The lesions were classified according to the system
proposed by D. Herrera et al., 2018, as endo-perio-
dontal lesions without root damage in patients without
periodontitis, grade 2 — a wide and deep periodontal
pocket localized on the surface of a single tooth [1].
All patients provided written informed consent for the
use of laser technologies during the provision of urgent
dental care.

Treatment was performed under local anesthesia
(if necessary) and included: de-epithelialization (ablation)
and physical decontamination (cavitation) of the affected
periodontal areas using an erbium laser (2780 nm, fiber
optic @ 400 uym, 1.5 W, 40 Hz, 80% water and 40% air),
professional mechanical removal of dental plaque and
root surface smoothing, as well as elimination of local
irritating  factors. Physicochemical decontamination
of the pocket involved irrigation with a 3% hydrogen
peroxide solution and irradiation with a semicon-
ductor laser (wavelength 980 nm, non-initiated fiber
@ 300 ym, 0.5 W/CW, 30 sec). Additionally, to stimulate
reparative processes in the affected area, photobio-
modulation was performed (650 nm, fiber optic & 0.5 cm,
0.2 W/CW, 30 sec/0.5 cm?). Photobiomodulation sessions
were performed three times with an interval of 48 hours.

Endodontic treatment was performed in accordance
with the protocols recommended by the AAE (Treatment
Standards of the American Association of Endodon-
tists, 2020) and the ESE (European Society of Endo-
dontology, 2024). Following mechanical preparation
of the root canal, active irrigation of the root canal
system with antiseptic solutions was performed — sodium
hypochlorite (5.25%) and EDTA (17%). Irrigation solu-
tions were activated using ultrasonic waves.

The root canal was obturated using the single-cone
technique with a bioceramic sealer (Total Fill BC, USA)
in combination with gutta-percha. The coronal portion
of the tooth was restored using a permanent com-
posite restoration.

All participants were given instructions for gentle
but thorough mechanical oral hygiene. No antibiotics,
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YciMm  yyacHvkam HagasBanu pekomeHgauii  Wwono
WagHoi, ane peTternbHOI MEXaHIYHOI TirieHNn MNOPOXKHUHM
pota. lMauieHTn He OTpuMyBanu aHTUGIOTWKW, oparibHi
aHTMcenTukM Ta 3HebontoBanbHi NpenapatM  BMpo-
OOBX [OCHiIKEHHS.

OuiHka KMiHIYHOT edEeKTUBHOCTI NiKyBaHHA MNpOBO-
avnacs 3a nokasHukamu rmubuHu 3oHayBaHHSA ([13)
Ta PEHTIEHOMNMOrMNYHUMK O3HaKaMW 3arOEHHS 3a AaHWMKU
komm'totepHoi Tomorpadii (KT). AHaniz BknoyaB Taki
napameTpu: WWMpUHA NepPiogoHTanNbHOI LWiNMHN — PO3LUK-
peHHsi abo 3BYXXEHHSl, CTaH KOpTMKarbHOI MNacTUHKK
NYHKNW — HasIBHICTb OCTEOMNOpPO3Y, OCTEOCKIEePO3Yy,
OecTpykuii, 3MiHa LWMPWHK, CTaH ryG4yacToi pevyoBMHU
HaBKOJIO BEPXIiBKM KOPEHS — OCTEOMNOpPO3, OCTeOocKre-
po3, naectpykuia. [lpu ouiHUi [OeCTPyKTUBHUX 3MiH
BpaxoByBanu opMy ypaeHHsl, YiTKiCTb KpaiB Ta CTy-
NiHb MNPOCBITNEHHs1 (MPO30pPOCTi), 3MiHM B CTPYKTYpi
KopeHs1 — y3ypalisi, pe3opbuis, rinepuemeHTos [5].

PE3YABTATU TA IX OBTOBOPEHHS

Uepes 6 wMicauiB mMegiaHHi 3HAYeHHS MNOKa3HWKIB
nokanbHoi rmMunbuHn 3oHaysaHHA (IM3) — 3 8,4 Mm g0 niky-
BaHHSA 3MeHLuunacs o 3,2 mm (puc. 3, 4). Yepes 6 micauis
y BCiX Naui€HTIB Y 30Hi BTPYYaHHS SCHA CTanu LinbHU-
MW, BNiJo-POXKEBOro KONbOPY, LWifbHO OXOMNMBAaNu WUAKA
3y6iB. YCi y4yaCHUKM OOCNIMKEHHSI BiA3HAYMIIU BUCOKUMN
piBEHb MCMXOEMOLNHOro KoMdopTy M4 Yac BTPyYaHHSA
Ta wemnakmn 6esbonicHniA nicnsaonepawinHnin nepioa.

Yepes 6 micauiB y BCix NauieHTiB peHTreHonorivHi (KT)
O3HaKM 3aroEHHA 30HW €eHAOoNepioypaXeHHs B nepi-
anikanbHiM  AiNSHUI  XapakTepu3yBanucs  Bi3yanbHO
pemiHepani3auieto KiCTKOBOI TKaHMHW B 30Hi nonepen-
HbOI AeCTPYKUii, 3MEHLEeHHAM abo MOBHUM 3HWKHEH-
HSIM MaTOrMOriYHOro MPOCBITNEHHS, O paHile Bignosi-
Aano nepianikanbHOMY oOcCepefky ypaeHHs. KoHTypwu
KOPTUKaNbHOI MMacTMHKM CcTanu 4iTkumu, 6e3 o3Hak
y3ypauii. BigsHayeHo Hopmanisauito LMPUHN NepioaoH-
TanbHOI LWiMWHW 3 PIBHOMIpHUM i po3TallyBaHHAM
No BCil JOBXWHI KOpeHs, 6e3 nokanbHOro posLMpeHHs.
CnocTepiranocs BiAHOBMEHHSA CTPYKTYPU KOPTMKanbHOI
NNacTUHKN FYHKW Y BUIMsSAi NOTOBLUEHHA abo nosieu
Oe3nepepBHOI CKNepo3oBaHOi MiHii HaBKONO BepXiBKU
kopeHs. LWinbHicTb ry6yactoi peyoBMHM HaBKOMO Bep-
XiBKM nigBuvLLieHa, TpabekynapHUA PUCYHOK BUPIBHS-
HWI, O3HaKu ocTeonoposy BiACYyTHi. CTaH KopeHs —

6e3 naTonoriyHMx 3MmiH: O3Haku pesopbuii, yaypauii
YK rinepLuemMeHTOo3y He BUSIBINEHI.

KAIHIYHUI NnpUKAGA

MauienT K., 56 pokiB, 3BepHyBCs 3i ckapramu

Ha He3HayHWM AMCKOMOPT Yy MpaBii BEpPXHin Lieneni.
Mpn obcTexeHHi 3a 4OMOMOrol enekTPOHHOI NapodoH-
TanbHOi KaptTu Oyno BWSABNEHO OAMHWYHY MNapOAOH-
TanbHy KuleHwo rmubnHo 9 MM y finaHui 3yba 1.7
Ha ANCTanbHO-LLIYHIA NOBEPXHI.

Komm’totepHa Tomorpadis (KT) Busisuna nepianikans-
HUA OcepedoK [AeCTPYKUii KICTKOBOI TKaHWHW, SIKWUIA
cnomnyyascs 3 MapOAOHTAaNbHOK KULLEHEH, Lo [03BO-
nuno  AiarHOCTyBaTWM  fiarHo3: eHgonapodoHTanbHe
ypaxeHHs 6e3 noLWKOOXeHHs KopeHs, 6e3 napoaoH-
TUTY, CTyniHb 2 (puc. 1, 3).

Byno npoBegeHo komnneKkcHe NikyBaHHA: NapoaoHTO-
noriyHa Tepanis i3 3aCTOCYBaHHAM Na3epHUX TEXHOMOTIN
Ta eHOOAOHTMYHE NiKyBaHHS.

oral antiseptics, or analgesics were administered during
the course of the study.

The clinical effectiveness of the treatment was
assessed based on probing depth (PD) and radio-
graphic healing as determined by computed tomo-
graphy (CT). The analysis included the following
parameters: width of the periodontal ligament space —
expansion or narrowing; condition of the cortical plate —
presence of osteoporosis, osteosclerosis, destruction, or
width changes; condition of the cancellous bone around
the root apex — osteoporosis, osteosclerosis, destruction.
Destructive changes were evaluated by the shape of
the lesion, clarity of the borders, degree of radiolucency,
and changes in root structure — including ulceration,
resorption, and hypercementosis [5].

RESULTS AND DISCUSSION

6 months after treatment, the median values of
local probing depth (PD) decreased from 8.4 mm before
treatment to 3.2 mm (Figs. 3, 4). After 6 months, all
patients presented with firm, pale pink gingiva in the
treated area, tightly surrounding the cervical areas of
the teeth. All study participants reported a high level
of psycho-emotional comfort during the procedure and
a quick, painless postoperative recovery.

At the 6-month follow-up, radiographic (CT) signs of
healing in the endo-perio lesion zone in the periapical
region were characterized by visible remineralization
of bone tissue in the previously destructed area and
a reduction or complete disappearance of the patho-
logical radiolucency that had previously corresponded
to the periapical lesion. The contours of the cortical plate
became well-defined and showed no signs of erosion.
The width of the periodontal ligament space was norma-
lized, with uniform spacing along the entire root length
and no local widening. Restoration of the socket’s cor-
tical plate structure was observed in the form of thicke-
ning or the appearance of a continuous sclerotic line
around the root apex. The density of the cancellous bone
around the apex increased, the trabecular pattern
became regular, and there were no signs of osteoporosis.
The condition of the root remained unchanged, with
no signs of resorption, erosion, or hypercementosis.

Clinical case

A 56-year-old patient, K., presented with mild com-
plaints of discomfort in the right maxilla. An electronic
periodontal chart revealed a single periodontal pocket
measuring 9 mm in depth on the distobuccal surface
of tooth 1.7.

Cone-beam computed tomography (CBCT) detected
a periapical area of bone tissue destruction commu-
nicating with the periodontal pocket, which led to the
diagnosis: endo-periodontal lesion without root damage,
in a patient without periodontitis, stage 2 (Figs. 1, 3).

Comprehensive treatment was performed, including
periodontal therapy with the use of laser technology
and endodontic treatment.

At the 6-month follow-up, CBCT and clinical exa-
mination showed signs of healing. Probing depth at
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Puc. 1. Jani KT go nikyBaHHs 3y6a 1.7
Fig. 1. CBCT data before treatment of tooth 1.7

Uepes 6 wMicauiB nig 4ac KOHTPOMNbHOrO ornagy
Ta noBTopHOi KT 3acpikcoBaHO O3HaKm 3aro€HHs BOT-
Huwa. lMpu 3oHAyBaHHI B AinaHui 3yba 1.7 — napo-
JOHTanbHa KuweHs BiacyTHA, rmmnbnHa cTaHOBUTb 3 MM,
Lo BignoBigae Hopmi (puc. 2, 4).

Puc. 2. faHi KT yepes 6 mic. nicnsa nikyBaHHs 3yba 1.7
Fig. 2. CBCT data 6 months after treatment of tooth 1.7

AHani3 pesynbTraTiB PeHTreHoNoriYHNX o3Hak Ha KT
nicna nikyBaHHa EMY 3 BUKkopuCTaHHAM nasepHuX Tex-
HOMOri y BCiX Naui€HTiB HA KOHTPONbHOMY OOCTEXEHHi
yepes 6 MicduiB, MOKasaB, WO B TKAHMHAX MEPIOAOHTY
He BUWSABMEHO OCepenKiB PO3CIHHA KiCTKOBOI TKaHWUHW
B anikanbHil 4aCTuHi KOpeHiB, Ta 3'ABNAeTbCcHA OinbLu
YiTKe KOHTypHe OOMEeXeHHsI nepianikanbHOro NpocTopy.
I3 yacom KOHTypu gedekTy CTalTb PiIBHUMU, 3 MEHLLOK
IHTEHCMBHICTIO 3aTEMHEHHS, L0 BKa3y€ Ha BigHOBMEHHSA
KICTKOBOI TKaHUHUW. Takox crnocTepiranocsi BiAHOBIEHHSA

Mpasan
Peusccun 10 010 000
FmyGesa (PS) B 12 212 €2
MG
N 3yGa
MG

myGea (PS)
Pavuoccan
MoanscHoCTh

Pwuc. 3. [laHi napogoHTOorpamun Ao nikyBaHHs
Fig. 3. Periodontal chart data before treatment

tooth 1.7 revealed no periodontal pocket, with a depth
of 3 mm, which is within the normal range (Figs. 2, 4).

Npasas
Peueccun 100 000 000
FyGuma (PS) 312 312 112
Mlametaeiinn t T
MG
N 3y6a 18 17 16 15
MG

M IMe e s t
InyGua (PS) 212 312 213
Peusccun i ] 0ooo Doa
Mo HOC T

Puc. 4. [laHi napogoHTOrpamu Yyepes 6 mic nicns nikyBaHHs
Fig. 4. Periodontal chart data 6 months after treatment

Analysis of the CBCT findings after treatment of EPL
with laser technology in all patients showed no bone
destruction foci in the apical area of the roots. The periapi-
cal space appeared more clearly defined. Over time,
the defect contours became smooth with reduced
radiolucency, indicating bone regeneration. There was
also restoration of normal bone structure, though with
mild radiographic opacity. Typically, normalization of
bone density around the tooth root was observed,
with evidence of bone regeneration and no apparent
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HOpMarnbHOI CTPYKTYpU KIiCTKM, ane 3 neBHWM ocnab-
NEeHHAM y BUMALI HEe3Ha4yHOI 3aTeMHEHOCTI Ha peHT-
reHi. 3asBuya BMAHO HOpMani3auito LWiNbHOCTI KICTKK
HaBKOMNO kopeHs 3yba, i BigMiYEHO BiAHOBMNEHHS KiCT-
KoBOi TKaHuMHM 06e3 sBHMX AOedbekTiB abo 3 HeBenu-
KAMW 3anuLIKOBUMW 3MiHaMu (HeBenwuki kanbuudikauil
UM PEMOLENIOBAHHSI).

3aranom, npouec 3aroeHHs nicna EMY moxe Tpu-
BaTM Big KiNbKOX MiCAUIB OO0 KINbKOX POKIB, 3anexHo
Bi TSDKKOCTI YpaXKeHHsi Ta SAKOCTi NikyBaHHS. Baxnu-
BOI € perynsipHa peHTreHonoridyHa ouiHKa CTaHy, wob
3acpikcyBaT nporpec y 3aroeHHi Ta BYAaCHO BUSIBUTU
MOXNMBI YCKNaQHEHHS.

Uepes 6 MicsuUiB CNOCTEPEXEHHSA KNiHiYHA KapTuHa
Oyna 3Ha4yHO CMNPUSTNMBILLIOK: MNALiEHTU He BUCyBanu
ckapr Ha 6inb abo guckomdopT. Jluwe y 4oTMpboX ocib
Bi3Ha4Yanucsl He3HauHi HenpueMHi BIigyyTTS nig 4ac
BXMBaHHA TBEPAOI iXi, AKi 3HMKaNM CaMOCTIMHO NpPOTS-
roM MepLUMX ABOX—TPbOX AHIB.

BUCHOBKHU

Pesynbtat  kniHiYHOro  gocnigXeHHs  csigyaThb,
O 3aCTOCYBaHHsi NMa3epHUX TEXHOMOori cnpusie edek-
TMBHOMY 3aroeHHIo B inaHui EIMY Tta pemogentoBaHHO
KiCTKOBOI TKQHUHMW.

OTpuMaHi JaHi 3acBigvyloTb AOUIMbHICTL iHTerpadii
nasepHoro BUMPOMIHIOBAHHA 3 OOBXWHaMKM  XBWUIb
2780, 980 i 650 HM y komnnekcHe nikyBaHHa EIMY
3 METOK MigBULLEHHA 3aranbHOi edeKTUBHOCTI Tepanii
Ta 3HWKEHHSI PU3UKY PO3BUTKY YCKNaOHEHb.

BukopuctaHHa nasepHoi Tepanii, K ag’toBaHTHOrO
MeToAQy OO 3aranbHOMPUMHATMX niaxodiB 3abe3nevye
No3NTUBHY AuHamiky nepebiry EIY.

AHanisytoun pesynsratv NPOBEAEHOrO AOCHIOKEHHS,
MOXHa COpMyroBaTM HaCTYMHI KMiHIYHI pekomeHaaLii:
npun EMY gouinbHMM € koMnnekcHWn nigxig 0o caHadii
060x ocepefkiB iH(ekLUil — i3 3acTocyBaHHsIM ofHoeTan-
HOro LWagHOro eHAOAOHTMYHOrO Ta MapogOHTONOrYHOMO
nikyBaHHS 3 TpboMa cecisiMu cpoTobiomogynsii.

lMepeBarn nasepHoi Tepanii, K AONOMDKHOIO MeToAy
niaTBepoXytoTbest i 3patHicTio oo 6e3nocepedHboro
pyviHyBaHHs GionniBku, a TaKoX CTUMYIOBaNbHUM BMuW-
BOM Ha penapaTtuBHi npouecu.

Mopanblue BMBYEHHS BigAaneHuWx pesynbraTtiB Tepa-
nii € BaXMBUM LMK OLIHKM TPUBANOCTi KMiHIYHOT pemicii
B OKpeMux rpynax nauieHTiB Ta MOpIBHAHHS edekTuB-
HOCTI pi3HMX NiKyBanbHUX nigxodis. JouinbHUM € npose-
OeHHs noganblumMx AochnigpkeHb i3 OGinblioto BUGIpKOO
3 MEeTo MiaATBEPAXEHHs abo CnpOCTYBaHHSA OTPUMaHMX
y LUbOMY AOCHIOKEHHI pe3ynsraTiB.
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defects or only minor residual changes (such as small
calcifications or remodeling).

In general, the healing process following EPL may
take several months to several years, depending on
the severity of the lesion and the quality of treatment.
Regular radiographic evaluation is essential to monitor
healing progress and detect potential complications early.

After 6 months of observation, the clinical picture
had significantly improved: patients reported no pain
or discomfort. Only four individuals experienced minor
discomfort while chewing hard food, which resolved
spontaneously within 2—3 days.

CONCLUSIONS

Results of the clinical study indicate that the use
of laser technologies contributes to effective healing
in the area of EPL and promotes bone tissue remodeling.

The obtained data support the feasibility of integra-
ting laser irradiation with wavelengths of 2780, 980,
and 650 nm into the comprehensive treatment of
EPLs to enhance overall therapeutic effectiveness
and reduce the risk of complications.

The use of laser therapy as an adjuvant to con-
ventional treatment protocols ensures a positive trend
in the course of EPLs.

Based on the results of this study, the following
clinical recommendations can be proposed: in cases
of EPLs, a comprehensive approach to the decontami-
nation of both infectious foci is advisable — through
single-visit, minimally invasive endodontic and perio-
dontal treatment combined with three sessions of photo-
biomodulation therapy.

The advantages of laser therapy as a supportive
method are confirmed by its ability to directly disrupt
biofims and stimulate reparative processes in the
affected tissues.

Further investigation of long-term treatment outcomes
is important for assessing the duration of clinical remi-
ssion in specific patient groups and comparing the
effectiveness of various treatment approaches.
It is advisable to conduct further research involving
a larger sample size to validate or challenge the findings
reported in this study.
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nepCI'IeKTMBM NOAQAbLUMX AOCAIAXEHD
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Prospects for further research

Long-term follow-up was planned to subsequently assess the
reliability of the results obtained.
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