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PE3IOME

AktyanbHicTb. lNapogoHTanbHi abcuecu — 4acTi HeBigknafHi CTaHW, WO Npu3Bo-
AsTb A0 BTpaTtu 3y6iB i pUsMKy CUCTEMHOI iHdEKLiT, TOMy NOTPebyTb CBOEYACHOrO
BTPyYaHHs. JlazepHi TexHomnorii B NapogoHTOnNorii NoegHyoTh XipyprivyHi Ta Tepanes-
TUYHI edpekTn, CNpUSIOTb KOHTPOMNIO 3anarneHHsi, MiHiManbHii TpaBmaTtu3auii u npu-
CKOpeHin pereHepauii TkaHuH. ONTMManbHUI NPOTOKON iX 3aCTOCyBaHHA 3anuiia-
€TbCSI BiAKPUTUM NUTaAHHAM.

Meta po6oTn — OUHUTU eheKTUBHICTb BUKOPUCTaHHS NasepiB i3 OOBXWUHOK XBUI
2780 HM i 980 HM y nikyBaHHi NOOAMHOKMX NapoAOHTarbHUX abcuecis.

Matepianu Ta metogu. O6ctexxeHo 18 nauieHTiB Bikom 35-55 pokiB i3 napogoHTanb-
HUM abcuecoM. JlikyBaHHS BKMOYANo BUCIYEHHSI HEKPOTM30BaHMX TKaHWH epbieBum
nasepom (2780 HM), CkeWniHr, AeKOHTamiHauilo 3% nepeKkMcomM BOAHIO, ONPOMIHEHHS
piogHum nasepom (980 HM) Ta doTobiomoaynsiito. [o i Yepes WiCTb TWKHIB OUiHIO-
Banu rmubuHy 30HAYBaHHS, NoKarnbHY KPOBOTOYMBICTb, MATOMNOMYHY PyXNUBICTb 3y6a
Ta iHOEeKC HanbOoTY.

Pe3ynbrat. Yepes LWicTb TWXHIB Nicns MikyBaHHSA Yy BCIX MauieHTIB cnocTtepiranacs
YiTKO BMpaxeHa MO3WUTMBHA KMiHiYHA AuHaMmika Yy 30Hi BTpyYaHHsi: sicHa Habymnu
LWinbHOI KOHCUCTEHLT, Bnigo-poXXeBOro Kombopy, LUNIbHO OXOMMBanu LWNiAkM 3y6iB.
Big3Hayanocsi 3MeHLIeHHs1 MUBMHM NapofoHTanbHUX KULIEHb: MefiaHHi 3Ha4YeHHs
nokasHuka rmmbuHKM 30HAYBaHHA 3HU3UNMCS 3 6,9 MM A0 nikyBaHHA Ao 3,5 Mm nicns
niKyBaHHS, WO CBigYMTb NPO CyTTEBE BiAHOBMEHHS MPUKPINNEHHS eniTenilo Ta cTa-
Ginisauito napofoHTanbHWX CTpYKTyp. aTtonoriyHa pyxnuBicTb 3y6iB 3MeHLIMnacb
i3 1,8 mm go 0,7 mMm. JlokanbHa KpOBOTOUMBICTL MPW 30HAYBaHHI, ika 4O MiKyBaHHSA
cTaHoBWna B cepegHboMmy 3,8 Gana, nicns Tepanii MOBHICTIO 3HWMKMA, WO BKa3ye
Ha edEKTUBHUIA KOHTpOmnb 3ananeHHs. IHaekc 3yOHOro HamnboTy 3MEeHLUMBCS
3 85,3 0o 10,4%, Wwo cBig4MTb NPO NiABULLEHHS MOTMBALIT NauieHTiB 4O AorNsay.

Yci nauieHTn Big3HauMnu BMCOKWI piBEHb MCMXOEMOLIMHOr0 KOMAQOPTY nig Yac BTpy-
YaHHS1, a TaKoX LUBMAOKUIA | CNpUSITAMBUIA Nicnsionepauiiinin nepion 6e3 ycknaaHeHsb.
BucHoBku. KombiHOoBaHe 3actocyBaHHs nasepiB 2780 i 980 HM 3abesnevye edek-
TUBHE YCYHEHHS MapoAoHTanbHOro abcuecy 3a ogvH BI3WUT i CpMSiE ONTUManbHOMY
3aro€HHIO0 TKAHWH NapOAOHTY.
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ABSTRACT

Background. Periodontal abscesses are common dental emergencies that can lead
to tooth loss and pose a risk of systemic infection, thus requiring timely intervention.
Laser technologies in periodontology combine surgical and therapeutic effects,
contributing to inflammation control, minimal tissue trauma, and accelerated regene-
ration. However, the optimal protocol for their application remains an open question.
Purpose — to evaluate the effectiveness of lasers with wavelengths of 2780 nm and
980 nm in the treatment of single periodontal abscesses.

Materials and Methods. Eighteen patients aged 35-55 years with a periodontal
abscess were examined and treated. The treatment included excision of necrotic
tissues using an erbium laser (2780 nm), scaling, decontamination with 3% hydrogen
peroxide, irradiation with a diode laser (980 nm), and photobiomodulation. The probing
depth, local bleeding on probing, pathological tooth mobility, and plaque index
were evaluated before and six weeks after treatment.

Results. Six weeks after treatment, all patients demonstrated a clearly positive
clinical response in the intervention area: the gingiva became firm, pale pink, and
tightly adapted around the tooth necks. The median probing depth decreased
from 6.9 mm before treatment to 3.5 mm after treatment, indicating significant epithelial
reattachment and stabilization of periodontal structures. Pathological tooth mobility
decreased from 1.8 mm to 0.7 mm. Local bleeding on probing, which averaged
3.8 points before treatment, was completely eliminated, confirming effective inflam-
mation control. The plaque index decreased from 85.3 to 10.4%, reflecting improved
patient motivation for oral hygiene.

All patients reported a high level of psycho-emotional comfort during the procedure
and a rapid, complication-free postoperative recovery.

Conclusions. Combined application of 2780 nm and 980 nm lasers provides effec-
tive elimination of periodontal abscesses in a single visit and promotes optimal
healing of periodontal tissues.

Cherepynska YuA, Garmash OV, Volkova OS, Bahlyk TV. Laser-assisted management of isolated periodontal
abscesses: clinical outcomes with 2780 nm and 980 nm wavelengths. Kharkiv Dental Journal. 2025;2(3(5)):487—497.
DOI: https://doi.org/10.26565/3083-5607-2025-5-17

BCTYN

MapogoHTanbHi  abcuecu

(MA) crtaHoBRATL nNpU-

INTRODUCTION

Periodontal abscesses (PAs) account for approxima-

onusHo 7,7-14,0% ycix cTomartonoriyHux Hesigknaa-
HMX CTaHiB Ta NocigalTb TPETE MiCLie 3a YaCcTOTO cepes
iHDEeKUiIHUX ypaXkeHb, Lo noTpebytoTb HeBiaknagHoro
BTPYYaHHs, Micna AeHToanbBeonspHux abcueciB Ta
nepuKopoHiTy. Lle nokanizoBaHe rHiiHe 3ananeHHs Tka-
H/H NapodoOHTY BUHWKaE 4Yepes3 iHMEKUiINHWIN npouec
Yy NapoAoHTanbHMX K1LLEeHsX abo BHacnifoK yTPyAHEHOro
OpeHaxy rHol Moxe Npu3BecTn Ao ycknagHeHs [1, 2].

MA po3srnsgatoTbea Sk NOTEHUINHE DKeperno cucTem-
HOro NOLUMPEHHS nokanisoBaHoi iHdexkuii. MA — ue rnu-
Ookui npouec, Ha BiAMiHY Big sicHeBOro abcuecy, Skun
€ nosepxHeBuM. 1A MOXyTb pO3BUBATMCA SK Y BXe
iCHYIOYIN NapodOHTanbHIM KUWEHi y nauieHTiB i3 napo-
OOHTUTOM, TakK i B AinsaHkax 6e3 nonepeaHbo copmo-
BaHOI KuleHi. NMA TakoX MOXYTb BWHUKaTW B paHille
300pOBMX TKaHWHAX BHACMIAOK 3alleMMeHHs CTOPOH-
HiX Tin, LWKIAMBUX 3BUYOK, OPTOAOHTUYHMX BMMMBIB,
ypaXKeHHi MnoBepxHi KopeHs Ta iHwux dakTopis [3].
Omxe, ronosBHa BigMiHHiICTL [TA nonsrae B rMUOUHI
YypaXXeHHsl, 3B'A3Ky 3 NapOoAOHTaNbHUMU  KULIEHAMU
Ta HeoOXiaHOCTI BinbL CKNaaHOro NikyBaHHS.

MaToreHe3 abcueciB nos’a3aHun i3 GakTepianbHUM
BTOPrHEHHAM Y M’AKi TKaHWHW MapOJOHTY, WO iHiUitoe
3anarnbHy BiAMNOBIAb Yepe3 XeMOoTaKCUYHi hakTopu, 3any-
Yyalum noniMopHOAAEPHI NEVKOUUTU Ta iHWI iMYHHI
KNiTUHW. Lle cnpuyvHAe iHTEHCMBHE BUAINEHHSA LMTO-
KIHIB, PYWHYBaHHS CMOMYyYHOI TKaHWHW, iHKaNCymnsLio
iHcpekuii Ta yTBOPEHHS THOHO.

tely 7.7-14.0% of all dental emergencies and rank third
in frequency among infectious conditions requiring
urgent intervention, following dentoalveolar abscesses
and pericoronitis. A PAs is a localized purulent inflam-
mation of the periodontal tissues resulting from an infec-
tious process within periodontal pockets or impaired
drainage of pus, which can lead to complications [1, 2].

PAs are considered a potential source of systemic
dissemination of localized infection. Unlike gingival
abscesses, which are superficial, PAs represent a deeper
process. They can develop in pre-existing periodontal
pockets in patients with periodontitis or in areas without
prior pocket formation. PAs may also occur in previ-
ously healthy tissues due to the impaction of foreign
bodies, harmful habits, orthodontic forces, root surface
alterations, and other contributing factors [3]. Therefore,
the main distinctions of PAs lie in the depth of tissue
involvement, their association with periodontal pockets,
and the need for more complex treatment.

The pathogenesis of PAs involves bacterial invasion
of the periodontal soft tissues, which triggers an inflam-
matory response mediated by chemotactic factors,
attracting polymorphonuclear leukocytes and other
immune cells. This leads to the intense release of cyto-
kines, connective tissue breakdown, encapsulation
of the infection, and pus formation.

Histopathologically, PAs are characterized by distinct
layers, from the outer to the inner zones: intact oral
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lNcTonatonoriyHo [MA xapakTepu3yloTbCs TakumMu
lWwapamMu Bi 30BHILUHLOrO A0 BHYTPILHBOMO: iHTAKTHWUIA
enitenin poToBOi MOPOXHWMHM 3 BIIACHOK MNIACTUHKOK
Cnn3oBOi  OBOMOHKKM; TFOCTPUI 3ananbHUK iHQINLTPAT;
BOTHMLLE iHTEHCMBHOIO 3ananeHHss 3 HeuTpodinamm
Ta nimounTaMmm y HEKPOTU30BaHIN CMOMYYHIA TKaHWHI;
0ecTpykOBaHMIN, BUpa3KoBaHWWA  eniTenin  napoaoH-
TanbHOI kuweHi. LWBnakicte gectpykuii BcepeauHi MA
BM3HAYaETbCA POCTOM Ta BipyNeHTHICTIO BakTepiii
i micueBMM 3HaveHHaM pH, npu UbOMY KucCne cepeno-
BYLLE MiABULLYE aKTUBHICTb Ni30coManbHUX )epMeHTIB.

MikpobHuin cknag A nogibHWI ToMy WO BM3Ha4Ya-
€TbCA MPU XPOHIYHOMY MNapOJOHTUTI: Porphyromonas
gingivalis (50-100%), Prevotella intermedia, Prevotella
melaninogenica, Fusobacterium nucleatum, Tannerella
forsythia, Buon Treponema, Campylobacter, Capnocyto-
phaga, Aggregatibacter actinomycetemcomitans, a Ta-
KOX rpamMHeraTtvMBHI KULWKOBI Manuyku [aHi wopo poni
BipYCiB, TEHETUYHUX XapaKTepUCTUK Pi3HUX LWTamiB
(Hanpuknag, Porphyromonas gingivalis) Ta iXHbOI
YyTNMBOCTI [0 aHTMMIKPOOGHWX npenapaTiB 3anuiia-
I0TbC 0ObMexeHnmn [4—6].

OcTaHHiMu pokamu Byno npoeeaeHo 6arato gocnia-
KEHb OO0 3aCTOCYBaHHSl a3epHMX MPOTOKOMIB npwu
nikyBaHHi A [7]. NasepHi TexHonorii 3006ynu nony-
NSAPHICTb 3aBASKM CBOIM  YHiKarbHMM BRacTUBOCTAM,
TakuM $SK BUCOKa TOMYHICTb i, MiHimMi3auia Tpasm
HaBKOMMULUHIX TKAHUH | CKOPOYEHHS Yacy BigHOBIEeHHs [8].

[NpoTte, nonpwu 3aranbHOBIAOMI NepeBarn, NUTaHHSA
edeKTUBHOCTI nasepHoi Tepanii npu nikysaHHi A no-
Tpebye A0aaTKOBOrO KniHiYHOro gocnigkeHHs. Lie nosso-
NUTb OUIHWTU MOBHWIA CNEKTp pesynbraTiB Ta nigTeep-
OUTU OOUINbHICTb BUKOPUCTAHHS a3epHUX TEXHOJOrIN
B NpakTuui nikyBaHHs MA.

MeTta po6oTu — OUHUTK KNiHIYHY edeKTUBHICTb
BMKOPWUCTaHHA Na3epHUX TEXHOMOTriN i3 JOBXUHOK XBUIi
2780 HM Ta 980 HM npu nNikyBaHHI NauieHTiB i3 nooau-
HOKMMUW NapofoHTanbHUMK abecuecamu.

MATEPIAAU TA METOAU AOCAIAXEHHSA

byno HapgaHo ponomory 18 nauieHTam  BiKOM
35-55 pokiB i3 giarHo3om napogoHTanbHUIA abcuec, sKi
Aanv NMCbMOBY 3rogy Ha y4acTb Y AOCHIAXKEHHi, 30Kpema
Ha 3aCTOCYyBaHHSA Nna3epHMX TEXHOSOriN nig Yyac HagaH-
HS HEBIOKNAQHOI 4OMNOMOTK.

Mig micueBol aHecTesield NPOBOAMIN NiKyBaHHA —
PO3TUH abcuecy Ta BUCIHEHHSI HEKPOTU30BAHMX TKaHWH,
Jeenitenisauilo  ypaxeHux [OinsHOK 3a  JOMOMOrot
epbiesoro nasepa (Er.Cr.. YSGG 2780 Hm, cBitnosog
@ 400 mkm, 2,5 W, 40 Hz, 80% Bogun Ta 40% nos.itps),
npodpeciiHe MexaHiyHe BuaaneHHa 3y6HOro HanboTy
Ta 3rmagKyBaHHS MOBEPXOHb KOpeHs 3y6a, YyCyHEeHHsi
noKanbHMX NoApasHoYNX (aKTOPIB, AEKOHTaMiHaL0
30HM BTpyyaHHs. [ekoHTamiHauis nepenbadana ipu-
rauito 3% PO3YMHOM nNEpeKkUCy BOAHIO Ta OMnpoMi-
HEHHs1 HaniBMpoOBIAHMKOBMM NasepoM i3 [OBXWHO
xBuni 980 HM (HeiHiuianizoBaHnui ceitnosog & 300 MKM,
0,5 W/CW, 30 cek).

HopatkoBo AnA CTUMynNALii penapaTvBHUX NpoLeciB
Yy 30HI ypaxeHHs npoBogunu dotobiomoaynsuito
(980 HM, ceiTnosog G 0,5 cm, 0,2 W/CW, 30 cek/0,5 cm?).

OuiHloBaHHA KMiHIYHOT edeKTMBHOCTI npoBoaunach
3a gonomMorow 6asoBux iHAEKCIB: MMOMHA 30HAYBAHHS,
nokarnbHa KpOBOTOYMBICTb, NATONOrYHa PyXNuBICTL 3y6a,

epithelium with underlying lamina propria; an acute
inflammatory infiltrate; a focus of intense inflammation
with neutrophils and lymphocytes within necrotic con-
nective tissue; and ulcerated, destroyed epithelium of
the periodontal pocket. The rate of tissue destruction
within a PAs is influenced by the growth and virulence
of bacteria and the local pH, with acidic environments
enhancing lysosomal enzyme activity.

The microbial profile of PAs is similar to that observed
in chronic periodontitis and includes Porphyromonas
gingivalis (50-100%), Prevotella intermedia, Prevotella
melaninogenica, Fusobacterium nucleatum, Tannerella
forsythia, species of Treponema, Campylobacter, Cap-
nocytophaga, Aggregatibacter actinomycetemcomitans,
as well as Gram-negative enteric rods. Data regarding
the role of viruses, the genetic characteristics of different
bacterial strains (e.g., Porphyromonas gingivalis), and
their antimicrobial resistance profiles remain limited [4—6].

In recent years, numerous studies have explored
the application of laser protocols in treatment PAs [7].
Laser technologies have gained popularity due to
their unique properties, including high precision,
minimal trauma to surrounding tissues, and reduced
recovery time [8].

However, despite the well-documented advantages,
the clinical effectiveness of laser therapy in the treatment
of PAs requires further investigation. Additional clinical
studies are needed to evaluate the full range of outcomes
and confirm the appropriateness of incorporating laser
technologies into routine PAs management.

Objective — is to assess the clinical effectiveness
of using laser technologies with wavelengths of
2780 nm and 980 nm in the treatment of patients
with isolated periodontal abscesses.

MATERIALS AND METHODS

Eighteen patients aged 35-55 years diagnosed
with periodontal abscesses were treated. All patients
provided written informed consent to participate in the
study, including consent for the use of laser technologies
during emergency dental care.

Treatment was performed under local anesthesia
and included: incision and drainage of the abscess,
excision of necrotic tissues, and de-epithelialization
of the affected areas using an erbium laser
(Er.Cr.: YSGG 2780 nm, fiber optic tip @ 400 ym, 2.5 W,
40 Hz, 80% water and 40% air spray). Professional
mechanical removal of dental plaque and root surface
smoothing were also performed, along with the elimi-
nation of local irritating factors. Decontamination of
the surgical site was carried out via irrigation with
a 3% hydrogen peroxide solution followed by irradiation
with a diode laser (wavelength 980 nm, non-initiated
fiber tip & 300 um, 0.5 W/CW, 30 seconds).

Additionally, to stimulate reparative processes in
the affected area, photobiomodulation was performed
using the same diode laser (980 nm, fiber tip & 0.5 cm,
0.2 W/CW, 30 seconds per 0.5 cm?).

Clinical effectiveness was assessed using basic
periodontal indices: probing depth, local bleeding on
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3aranbHU iHOEKC HanboTy. |HAEeKCHa ouiHKa BUKOHY-
Banacb [0 Ta 4epe3 6 TWXKHIB Nicna BTPyYaHHs, Yyepes
1 Ta 3 TWXHI NpoBOAMMY Bi3yanbHUN KOHTPOIb.

YciMm yyacHvkam HagasBanu pekomeHgauii oo
WagHoi, ane peTternbHOI MEeXaHIYHOI TirieHNn MNOPOXKHUHM
pota. llig 4ac nikyBaHHa Ta nepiogy CMOCTEPEXEHHA
nauieHTn He OTpMMyBanu aHTUBIOTUKK.

PE3YABTATU

Y BCiX y4aCHUKIB AOCHIIKEHHA Yyepes3 TMxXOEeHb nicng
BTPYYaHHS CMOCTEpiranncsa 03Hakv NepBMHHOIO 3arOEHHS.
YUepes Tpy TwkHi Oynn 3adhikcoBaHi BCi KMiHIYHI O3HAKK
3aroeHHs. Yepes WiCTb TWXKHIB Y BCiX NAUEHTIB y AinsHLui
BTPYYaHHSA sCHA CTanu LWinbHMMK, Onigo-poxeBoro
KOMbOpY, LWiNbHO OXOMNJtoBanu LWNKK 3y6iB.

Yepes WICTb TWXKHIB MefdiaHHI 3Ha4YeHHS NOKasHWKIB
MMOMHM 30HOYBaHHA — 3 6,9 MM [0 NiKyBaHHsI 3MeH-
wunmes oo 3,5 MM, MaTonoriyHoi pyxnueicTi 3yba —
3 1,8 MM fo nikyBaHHA 3meHwwmnuca go 0,7 MM, nokanb-
Ha KPOBOTOYMBICTb Npw 30HAYyBaHHi — 3 3,8 Gana Ao
nikyBaHHS 3Hu3WnmMcsa ao 0, iHaekc 3yOHOro HanboTy —
3 45,3% po nikyBaHHA 3meHwwmBca o 10,4% nicns
nikyBaHHg (Tabn. 1).

probing, pathological tooth mobility, and plaque index.
Index measurements were recorded before the inter-
vention and 6 weeks after treatment. Additionally,
visual assessments were conducted at 1 and 3 weeks
post-treatment.

All participants received instructions on gentle yet
thorough mechanical oral hygiene. No antibiotics were
prescribed during the treatment or follow-up period.

RESULTS

All participants showed signs of primary healing
within one week after the intervention. By the third week,
complete clinical signs of healing were observed.
At the six-week follow-up, the gingival tissues in the
treated areas appeared firm, pale pink, and closely
adapted to the cervical regions of the teeth.

At six weeks post-treatment, the median values
of the clinical parameters demonstrated significant
improvement: probing depth decreased from 6.9 mm
to 3.5 mm; pathological tooth mobility decreased from
1.8 mm to 0.7 mm; local bleeding on probing decrea-
sed from 3.8 points to 0; and plaque index improved
from 45.3% to 10.4% (Table 1.).

Tabnuua 1. [JuHamika KMiHiYH1X NOKa3HWKIB y NalieHTiB i3 NapofoHTanbHNMMKM abcuecamm 4o Ta vYepes 6 TWXHIB nicns nikyBaHHA
Table 1. Dynamics of clinical parameters in patients with periodontal abscesses before and 6 weeks after treatment

KniHiyHui ingekc / Clinical index

[o nikyBaHHSA
Before treatment

Yepes 6 TUxHIB
After 6 weeks

munbuHa 3oH4YyBaHHSA, MM / probing depth, mm 6,9 3,5
naronoriyHa pyxnumeicTb 3yba, mm / pathological tooth mobility, mm 1,8 0,7
rnokarnbHa KpOBOTOYMBICTb NpK 30HAYBaHHI, MM / local bleeding on probing, mm 3,8 0,0
3aranbHui iHaekc HanboTy, % / plaque index, % 45,3 10,4

YCi yyacHUKM [OChigXeHHs Big3HA4unM BUCOKUMA
piBEHb MCMXOEMOLIMHOrO KOMAOopTy Mif Yac BTPyYaHHSA
Ta WBeuakmn 6esdonicHMI nicnsonepauinHui nepiog.

KAiHi4HKI BUNaAoOK

MauieHTka 1., 36 pokiB, 3BepHynacsa 3i ckapramu
Ha pi3Ky OontodicTb Mig 4Yac HakylwyBaHHA Ta BigyyTTa
«BMpoCroro 3yba» y AinsHui HWXKHLOI Lenenu crnpaea,
ckapru 3'aBunucs Tpu gobu Tomy. MNpu ornsaai BcTaHOB-
NeHO HabpsiK i rinepemito NepexigHoi CKNaakn Ta anbBe-
OnAPHUX SICEH y AinsaHui 3yba 4.7. Mig Yac 3oHAyBaHHS
MeianbHO-LiYHOI MOBEPXHi MNMAacTUKOBMM NapoOAOHTO-
METPOM BUSBMEHO OOMEXeHWI iHinbTpaT i3 donokTya-
Lielo Ta pPACHUM THIHO-remMopariyHUM  BUAOINEHHSM.
3y6 4.7 mae pyxomicTb | cTyneHs, Big3HavaeTbCcsa perio-
HapHUI nigwenenHun nimdageHrit cnpaea (puc. 1).

Ha peHTreHorpami BWSBMSETbCA BOTHULLE BEPTUW-
KanbHOi pe3opbuii anbBeonspHOI KiCTKM Ta NoKanbHe
PO3LUMPEHHS NMapOAOHTamNbHOI WiNMMHU B NPOEKLii meai-
anbHOro KopeHs 3yba 4.7. Y nepianikanbHii AinsHui
KOpEeHs MaTororiyHMX 3MiH He BUSIBMEHO, L0 A03BONSE
oudbepeHuitoBaTn napogoHTanbHMiA abcuec Big nepia-
nikaneHoro (puc. 2).

Micns y3romXeHHs nnaHy BTPyYaHHs MpOBEAeHO
aHecTesilo, po3TuH abcuecy Ta BUCIHYEHHS HEKPOTM30Ba-
HUX TKaHWH, OeeniTenisauilo ypaxeHux LINAHOK 3a [O-
nomoroto epbieBoro nasepa, npodeciiHe MexaHiyHe
BMOANeHHs 3yOGHOro HambOTy Ta 3rnajpKyBaHHsS MoBep-
XOHb KOpeHsA 3yba, YCyHEeHHS IoKarnbHUX MOApasHHo-

All patients reported a high level of psycho-emotional
comfort during the procedure and experienced a rapid,
pain-free postoperative recovery.

Clinical Case

A 36-year-old female patient (Patient I.) presented
with complaints of sharp pain during biting and a sensa-
tion of a «raised tooth» in the right mandibular region.
The symptoms had been present for three days. Clinical
examination revealed swelling and hyperemia of the
vestibular fold and alveolar gingiva in the region of
tooth 4.7. Probing of the mesio-buccal surface with
a plastic periodontal probe identified a localized infiltrate
with fluctuation and profuse purulent-hemorrhagic dis-
charge. Tooth 4.7 exhibited Grade | mobility, and ipsila-
teral submandibular lymphadenitis was noted (Fig. 1).

The radiograph revealed a focus of vertical resorption
of the alveolar bone and localized widening of the
periodontal ligament space in the area of the mesial
root of tooth 4.7. No pathological changes were detec-
ted in the periapical region of the root, allowing differen-
tiation of the periodontal abscess from a periapical
abscess (Fig. 2).

After agreeing on the treatment plan, anesthesia
was administered, followed by incision and drainage of
the abscess and excision of necrotic tissues. The affected
areas were de-epithelialized using an erbium laser.
Professional mechanical removal of dental plaque and
root surface smoothing were performed, along with the
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Iounx  pakTopiB, AeKOHTaMiHauilo 30HM BTPYYaHHSA
3% pO34YMHOM MEepEeKUCYy BOAHIO Ta OMNPOMIHEHHSI HaniB-
NPOBIAHMKOBMM fla3epoM Ans CTUMYnsAuii penapaTtums-
HUX MpoueciB y [AiNAHUI YpaxXeHHs, CTBOPEHi YMOBWU
ONs HaneXHoi iHTepgeHTanbHOI ririeHn (puc. 3; puc. 4;
puc. 5, a).

elimination of local irritants. The treatment area was
decontaminated with a 3% hydrogen peroxide solution
and irradiated with a semiconductor laser to stimulate
reparative processes in the affected zone. Conditions
were created to ensure proper interdental hygiene
(Fig. 3; Fig. 4; Fig. 5. a).

a)

Pwuc. 1. ETanu giarHocTvkv napogoHTansHoro abeuecy B AinsHui 3yba 4.7
Fig. 1. Diagnostic steps for a periodontal abscess in the region of tooth 4.7

Puc. 2. dparmeHT opTonaHTomorpamu nauieHTku |., 36 poki. Y npoekuii MeaiansHoro kopeHsi 3yba 4.7
Bi3yaniayeTbCsi BOrHULLE BepTUKanbHOI pe3opbLii anbBeonspHoi KiCTKM Ta nokanbHe po3LWMpPeHHst NapoAoHTanbHOT LWinvuHn
Fig. 2. Fragment of the orthopantomogram of patient I., 36 years old. A focus of vertical alveolar bone resorption
and localized widening of the periodontal ligament space is visualized in the projection of the mesial root of tooth 4.7

3a 6 TMXHIB Yy 30HI BTpyYaHHs sicHa LWinbHi, 6nigo-
POXEBOr0 KOMbOPY, LUiNbHO OXOMMHTL LUNiAKY 3yba 4.7,
rmubuHa 30HOYBaHHA B 30HI BTpyYaHHs — 3,4 MM,
fiokanbHa KPOBOTOMMBICTb Ta NaToOMNoOriyHa PyXMMBICTb
3yba BigcyTHi, 3aranbHui ririeHiyHMi ctatyc 10 6Ganis,
Wo BignoBigae 3afo0BiflbHOMY CTaHy ririeHW NOPOXHUHU
pota (puc. 5. b).

After 6 weeks, the gingiva in the treated area
appeared firm, pale pink in color, and tightly adhered
to the cervical portion of tooth 4.7. The probing depth
in the area was 3.4 mm, with no signs of localized
bleeding or pathological tooth mobility. The overall oral
hygiene score was 10 points, corresponding to a satis-
factory level of oral hygiene (Fig. 5. b).
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a)

b) Puc. 4. KniHiyHWn BUrnsa TkaHuH nicns
Puc. 3. NlikyBanbHa TakTuKa B AiNSHLUi MefianbHoi NnoBepxHi 3yba 4.7:
po3TuH abcLecy Ta BUCIHEHHS HEKPOTU30BAHUX TKaHWH, AeeniTenizauis ypaxKeHnx
AinsHoK 3a gornomoroto epbiesoro nasepa (2780 HM), AekoHTamiHaLis 3% po34ynHOM
nepekvcy BOAHIO Ta ONPOMIHEHHS HaniBNPOBiAHNKOBUM nasepom (980 Hm)

Fig. 3. Treatment approach in the area of the mesial surface of tooth 4.7:
abscess incision and excision of necrotic tissues, de-epithelialization of the
affected areas using an erbium laser (2780 nm), decontamination with 3% hydrogen
peroxide solution, and irradiation with a semiconductor laser (980 nm)

niksigauii napogoHTansHoro abcuecy:
CTBOPEHi YMOBU AN HanNeXHoi
iHTEepAeHTanbHOI ririeHn 3 NepLumnx gHiB
nicns BTpyYaHHs
Fig. 4. Clinical view of the tissues after
elimination of the periodontal abscess:
conditions for proper interdental hygiene
were established from the first days
after the procedure

a)

b)

Puc. 5. CtaH M’SKnx TKaHWUH HaBkono 3y6a 4.7:
a) ogpasy nicns yCyHeHHs1 napofoHTanbHoro abeuecy; b) yepes 6 TvxHIB nicnsa nikyBaHHSA
Fig. 5. Condition of the soft tissues around tooth 4.7:
a) immediately after elimination of the periodontal abscess; b) six weeks after treatment

OBrOBOPEHHA

TpaguuinHo nikyBaHHA A nepepbavae MexaHiyHe
OPEeHyBaHHS B MOEQHAHHI 3 aHTMCENTUYHUM 0BpoGneH-
HAM ypaxeHoi AinsiHKKM, npoTu3ananbHow Tepanieto,
aHTubioTukoTepanieto [9]. Hessaxaiun Ha nolimpeHe
BMKOPUCTaHHS Ui METOAM He 3aBXAW rapaHTyloTb MOB-
HOro OlyXKaHHs, MOXYTb CYNpOBOLXYBaTUCA TpUBanum
nepiogoM 3aroeHHsl, BMCOKMM pU3WKOM peuMauBy Ta
HeOoCTaTHIM KOHTponem iHdekuii [2, 4, 6]. Bucokun
BiJCOTOK HeBAay Micnsi HexipypriyHoro abo XxipypriyHoro

DISCUSSION

Traditionally, the treatment of periodontal absce-
sses involves mechanical drainage in combination
with antiseptic treatment of the affected area, anti-
inflammatory therapy, and antibiotic administration [9].
Despite their widespread use, these methods do not
always ensure complete recovery and may be associated
with prolonged healing, a high risk of recurrence, and
inadequate infection control [2, 4, 6]. The high failure rate
observed following both non-surgical and surgical treat-
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nikyBaHHA MNOB’AI3aHMIN 3 HeOOCTaTHbOK AeTOKCUKALie
NMOBEPXHi MPUNErnnx M'SKUX TKaAHWH Yepe3 HasiBHICTb
arpecuBHUX GakTepianbHUX arperadin [4, 5].

BinomocTi 3 niTepaTypHux [xepen cBigyaTb, LWO
HaBiTb 3a CyBOpPOro npodeciiHOro KOHTPOMo, 4epes
pik nicns Tepanii BigOyBaeTbCA NOBHa PEKOMOHI3aLis, siK
Npy BUKOPUCTaHHI HeXipypriYHMX NPOTOKOMIB NiKyBaHHA
napogoHTUTa, Tak i nicnsa pereHepaTuBHOI Xipyprii [4].

KomGiHaujii aHTMBioTMKIB cUCTEMATMYHO BUKOPUCTO-
BYIOTb Ans  NiKyBaHHs MapogoHTanbHuMX —abcuecis.
OpHak, 3rigHo 3 pekomeHaauigmm BOOS, icHye HaranbHa
HeOoOXiOHICTb 3MEHLLEHHS NMPU3HaAYeHHs UMX npenaparis
ans 3anobiraHHsA aHTUGIoTMKope3ucTeHTHocTi [10, 11].

Hapasi aBTopy 4MCneHHUX cTaTen nigKpecnowThb,
Lo Na3epHa Tepanisi € Cy4acHUM [OMOBHEHHAM A0 Tpa-
OUUINHUX MeToAIB NiKyBaHHA 3aBAsikM CBOIM  hi3uko-
GionoriyHMM BRACTUBOCTAM, 30KpPeMa aHTubakTepiarnb-
HOMY edeKkTy, MiHiManbHi TpaBmaTtu3auii, 3HWKEHHIo
KPOBOTEYi, MPUCKOPEHOMY 3ArOEHHID Ta 3MEHLUEHHIO
6onto i Habpsiky, WO [03BONSE 3HWXKyBaTU NoTpeby B
aHecTesii Ta aHanbretTukax [12—14]. BukopuctaHHs nase-
piB O03BOMSE MiHIMi3yBaTW MOLUKOAXKEHHSA HAaBKOSULLIHIX
TKaHWH, CTUMYIOBATU penapaTuBHi NPOLECK Ta CKOpO-
TUTW Nepiog BiGHOBMNEHHS. Y CyKYNHOCTI Lie pobuTb nasep-
Hy Tepanio BaXnMBUM i AOUINbHUM AOMNOBHEHHSIM A0
3aranbHONPUNHATMX NPOTOKONIB nikyBaHHA A [15, 16].

Cepepn pisHUX TUNIB Na3epiB y NapogoHTONorii BUKO-
pucToBytloTb AiogHi nasepu (810-980 HM), ki 3acToco-
BYIOTbCS ANsi caHauil NapofoHTanbHUX KULEeHb; epbieBi
nasepun (2780 Ta 2940 HM) — ana gesiHgekuii Ta
CTMMynsLUii  pereHepauii KiCTKOBOI TKaHWUHW; nasepu
Ha ocHoBi giokcuay Byrneuto (9300 Ta 10600 HM) —
ONsi BUNapoBYyBaHHS HEKPOTU30BaHWX TKaHUH Ta Koary-
nsauii [12, 14, 17, 18].

TakoxX iCHYOTb AaHi LWOAO BUKOPUCTAHHS PO3YMHY
Nepekucy BOAHI, SIKUA € MNOTYXHUM aHTUMIKPOOHUM
3acob0M 3 LIMPOKUM CNekTpom fAii, 30kpema npoTtu
GakTepianbHux cnop i BipyciB. gpokcunbHi pagukanu,
WO YTBOPKKTLCA Mif 4ac po3nagy MNepekucy BOLAHIO,
BMUCTYNawTb $IK CUMbHi OKUCHIOBamnbHi areHTn, 3aaTHi
CNPUYMHATM  NeTanbHi  NOLUKOOXKEHHS  GakTepianbHUX
knituH [19, 20].

Oco6nMBO e(eKTUBHUM € BUKOPWUCTAHHS Mepekucy
BOOHIO Yy noegHaHHi 3 AiogHuMm nasepom. Bsaemogia
Nas3epHOro BUMPOMIHIOBaHHS 3 NMEPEKMCOM BOZHIO 3Mi-
HIoE GionoriyHi BrnacTMBOCTI Ta B3aemofii MiX naTore-
HaMu, WO 3HaA4YHO NiABULLYE edeKTUBHICTb Ae3iHdeKuil
MOPIBHSIHO 3 BUKOPUCTAHHSM JNULLIE OHOIO 3 LIX METOZIB.
Mpu komBiHOBaHOMY 3acTOCYBaHHi MEpPEKUCY BOLHIO
pasom 3 diogHUM nas3epom, MoTeHuian aesiHdekuii €
3HAYHO BULLMM, HiXX NPY BUKOPUCTaHHI NuLle nepekucy
BoAHI0 abo Tinbku giogHoro nasepa [12, 14].

Binblwe TOro, MoXxHa ouvikyBaTWU Kpalimi noTeHuian
JesiHdekuii, KonM 3acTocoBylOTbCA ABa Pi3Hi nigxoau
B OOHIM i Tin camin AingHUi BTpy4YaHHsi. KoxeH areHT
(nasep abo nepekMc BOAHK) HaUiNEHW Ha pisHi Ta
crneundivyHi natoreHu, WO [03BoONse OocArTM GinbL
LUMpOKOro cnekTpa pgesiHdekuii 3aBasku X KoMGiHO-
BaHin aii [12, 14, 15, 19].

BUCHOBKHU

OTpumaHi pesynstatv KniHiYHOro AochigKeHHs nia-
TBEPOXYIOTb AOUINbHICTE iHTerpauii nasepHoro Bunpo-
MiHIOBaHHS i3 XipypriyHoto (2780 HM) Ta TepaneBTUYHOO

ments is often attributed to insufficient detoxification
of adjacent soft tissue surfaces due to the presence
of aggressive bacterial aggregations [4, 5].

According to literature data, even under strict pro-
fessional maintenance, complete recolonization can
occur within one year after therapy, whether non-surgical
periodontal treatment protocols or regenerative surgery
are used [4].

Combinations of antibiotics are routinely employed
in the treatment of periodontal abscesses. However,
in line with WHO recommendations, there is an urgent
need to reduce the prescription of these medications to
prevent the development of antibiotic resistance [10, 11].

Currently, authors of numerous studies emphasize
that laser therapy serves as a modern adjunct to con-
ventional treatment methods, owing to its physico-
biological properties, including strong antibacterial
effects, minimal tissue trauma, reduced bleeding, accele-
rated healing, and a decrease in pain and swelling.
These benefits contribute to a reduced need for anesthe-
sia and analgesics during and after the procedure [12—14].

The use of lasers minimizes damage to surrounding
tissues, stimulates reparative processes, and shortens
the recovery period. Collectively, these advantages
make laser therapy an important and rational addition
to the standard treatment protocols for PAs [15, 16].

Among the various types of lasers used in periodon-
tology: diode lasers (810-980 nm) are primarily applied
for periodontal pocket decontamination; erbium lasers
(2780 and 2940 nm) are used for disinfection and stimu-
lation of bone tissue regeneration; CO, lasers (9300 and
10,600 nm) are employed for vaporization of necrotic
tissues and coagulation [12, 14, 17, 18].

Additionally, data exist on the use of hydrogen pe-
roxide solution as a potent antimicrobial agent with
a broad spectrum of activity, including efficacy against
bacterial spores and viruses. The hydroxyl radicals
formed during hydrogen peroxide decomposition act
as strong oxidizing agents capable of causing lethal
damage to bacterial cells [19, 20].

The use of hydrogen peroxide in combination with
a diode laser has proven to be particularly effective.
The interaction between laser irradiation and hydrogen
peroxide alters the biological properties and interrela-
tionships among pathogens, significantly enhancing the
effectiveness of disinfection compared to the use of
either method alone. When hydrogen peroxide is
combined with diode laser application, the disinfection
potential is markedly higher than when using hydrogen
peroxide or the diode laser individually [12, 14].

Moreover, improved disinfection outcomes can be
expected when two distinct approaches are applied to
the same treatment area. Each agent (laser or hydro-
gen peroxide) targets different and specific pathogens,
enabling a broader antimicrobial spectrum through
their synergistic action [12, 14, 15, 19].

CONCLUSIONS

The results of the clinical study confirm the feasibility
of integrating laser radiation with both surgical (2780 nm)
and therapeutic (980 nm) applications into the treat-
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(980 HM) cnpsIMOBaHICTIO, B TaKTUKy nNiKyBaHHA Ta
edeKkTUBHOrO ycyHeHHst 1A 3a ogwH BI3WUT, a TakoX
CTBOPEHHSI OMTUMAarNbHUX YMOB [N 3arOEHHsI ypaxe-
HOI OiNSHKN Ta 3HWXKEHHS PU3NKY PO3BUTKY YCKMaAHEHb.
AHani3 pesynbraTiB 4OCHigKEeHHS A403BONsiEe chopmy-
noBaTU Taki KniHivYHIi pekoMmeHgauii: npy MNA gouinsHuM
€ KOMNIeKCHWM nigxig 0o caHauii ocepenky iHekuii —
BUCIYEHHS CTIHOK abcLecy B MoegHaHHi 3 aesiHgekLuieto
Ta CTBOPEHHSIM YMOB Afsi LUBMOKOTO 3aroeHHs1 TKaHWH
NapodoHTY i BIAHOBNEHHS NOBHOLIHHOI XXyBanbHOi GyHK-
uii. BukopuctaHHA nasepHoi Tepanii sik aa’toBaHTHOro
METOAY B MOEAHAHHI i3 3aCTOCYBaHHSIM MEPEKUCY BOAHIO
3abe3nevye MO3NTUBHY AMHaMiKy nepebiry npouecy
3arOEHHs1, MOKpallye pe3ynbTaty MiKyBaHHs,, 3HUXYE
pY3UK peLmaunBy Ta CKOPOYYe Nepios BigHOBMEHHS.
3aBasikM BUCOKIM NPeuun3inHOCTI NasepHUX TEXHOMOo-
rin nikyBaHHA NPOXOAUTb i3 MiHIManbHUMWM NOLLKOAXEH-
HSMW HaBKOMWLLHIX TKaHWH. X 3acTocyBaHHA € nepc-
NEeKTUBHUM HanpsiIMKOM Y Cy4acHin napogoHTonorii Ta
Ma€ CyTTEBI nepeBarn NOPIBHAHO 3 TPaAULINHUMKU METO-
nammn  Tepanii napogoHTanbHMX abcueciB. Ocobnmeo
UiHHMM € CUHEpPreTMYHUn edekT NoedHaHHS Na3epHoro
BUMPOMIHIOBAHHS Ta MNEPEKUCY BOAHI, WO NigcuIoe
aHTUMIKpPOGHY Aito, cnpusie Binbl edeKkTuBHIN caHauii
naTonoriYyHoro ocepesky i sk Hacnigok NPUCKOPIOE 3aro-
€HHS. BukopucTaHHs nasepHoi Tepanii 3MmeHLye no-
Tpeby y npusHayeHHi JoaaTKoBUX hapMakonoridyHUX
npenaparis, O 3HWXYE MeONKAaMEHTO3HE HaBaHTaXXeH-
HA Ha OpraHiaM nauieHTa Ta CKOpOYYye KiNbKiCTb BiABi-
ayBaHb cTomaronora. [lepeBarn nasepHoi Tepanii $K
JOMOMDKHOro MeTody nigTBepaXyloTbca il 34aTHICTHO
CTUMYIIOBATU penapaTuBHi MPOLIECU NAPOOOHTY.
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ment protocol for effective elimination of PAs in a single
visit. This approach also creates optimal conditions
for tissue healing and reduces the risk of complications.

Analysis of the study outcomes allows the formula-
tion of the following clinical recommendations: in cases
of PAs, a comprehensive approach to infection control
is advisable — including excision of the abscess walls
combined with disinfection and the creation of favorable
conditions for rapid periodontal tissue healing and
restoration of full masticatory function. The use of laser
therapy as an adjuvant method, in combination with
hydrogen peroxide, ensures positive healing dyna-
mics, improves treatment outcomes, reduces the risk
of recurrence, and shortens the recovery period.

Thanks to the high precision of laser technologies,
treatment is performed with minimal damage to surroun-
ding tissues. Their application represents a promising
direction in modern periodontology and offers signifi-
cant advantages over traditional methods of periodontal
abscess therapy. Particularly valuable is the synergistic
effect of combining laser irradiation with hydrogen pe-
roxide, which enhances the antimicrobial action, pro-
motes more effective decontamination of the patho-
logical site, and consequently accelerates healing.
The use of laser therapy reduces the need for additional
pharmacological agents, thereby lowering the overall
medication burden on the patient and reducing the
number of dental visits. The advantages of laser
therapy as an adjunctive method are further supported
by its ability to stimulate reparative processes in perio-
dontal tissues.
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Limitations of the study

The authors of the manuscript acknowledge that the presented
study has limitations due to its design and implementation.
The size and composition of the sample of 18 patients aged
35 to 55 years were examined and treated for a diagnosis of
acute periodontal abscess in a pre-existing periodontal pocket,
which limited the accuracy of estimates and the transferability
of results, given the peculiarities of patient routing and care
practices in Ukraine. To minimise these effects, measurements
were standardised, assessors were ftrained, blinding was
used where possible, and sensitivity analyses were performed.
The generalizability of the conclusions is limited by the context;
confirmation requires prospective multicenter studies, reason-
able power calculations, external validation, and adherence
to Good Clinical Practice (GCP).

Prospects for further research

Further investigation of the long-term outcomes of the applied
therapy is essential for evaluating the duration of clinical
remission in specific patient groups and for comparing the
effectiveness of different treatment approaches.
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ABTOpPM pyKonucy CBIAOMO 3acBigyytoTb BiACYTHICTb paKTUYHOIro
abo noTeHUiNHOro KOHMIKTY iHTepeciB LWoAo pesynbraTiB
uiei poboTn 3 hapmauLeBTUYHUMK KOMMNaHISIMK, BUPOGHMKaMU
GiomMmeanyYHUX NPUCTPOIB, IHLWIMMK OpraHi3auisiMu, Yni NPoayKTH,
nocnyr, iHaHcoBa nigTpUMKa MOXyTb OyTW NOB’sI3aHi
3 MNpeaMeToM HagaHux Martepianie abo siki cnoHcopyBanv
npoBeAeHi AOCHIAXEHHS.

AOTpMMOHHﬂ €TUYHHUX HOPpM

ABTOPV pyKONWUCY CBIAOMO 3acBigYylOTb, LWO [OCHIMKEHHS
npoBOAUNOCL 3 BUKOPUCTAHHAM [AHUX MNEPBUHHOI MEONYHOI
OOKYMeHTaUii Ta BKMYano KmiHiYHi CnocTepexeHHs 3a na-
uieHTamn. [ocnigkeHHsa npoBedeHO BIiAMOBIOHO [0 ETUYHUX
cTaHgapTiB [enbcCiHCbKOI Aeknapauii BcecBiTHbOI  Megu4yHOI
acouialii NPo eTUYHI NPUHUMMM NPOBEAEHHSA HAYKOBUX Meauu-
HWX [ocnidXeHb 3a y4yacTio JavHW, AUPEKTUBKM EBponei-
cbkoro ToBapuctBa 86/609 npo yvyacTb nogen y Meauko-
BionoriyHMx A0CHIOXEHHSIX, a TakoxX Haka3y MiHicTepcTBa OXOpOHU
3popoB’ss Ykpainm Ne 690 Big 23.09.2009 p. IHdopmoBaHa
3roga Ha yyacTb y pgocnigxeHHi Gyna oTpumaHa Big ycix
yyYacHuWKiB Micns HagaHHS iM 3pOo3yMinol, NOBHOI Ta AOCTYMHOI
iHdopMauii npo MeTy, AM3anH | MeTOAoMOrilo AOCHIAXKEHHS,
MNOro MOTEHUiNHI PU3NKKW, OYiKyBaHi nepesBarn Ta MOXNUBI
ansTepHaTMBUW. YCi y4acHWKM NiATBEpAUNIA CBOK A06POBiNbHY
y4acTb LUMASXOM NigNUMcaHHs JOKYMeHTa Npo iHpopMoBaHy 3roAy.

BUKOPUCTAHHSA LUTY4HOTO iHTEAEKTY

ABTOpU pyKonNucy CBIAOMO 3acBigyylOTb, WO Yy npoueci
NpoBEAEHHS [OCNiAKEeHHs Ta MiAroTOBKM LbOro pyKomnucy
He BWKOPWCTOBYBanWu XOOHWX IHCTPyMeHTIB abo cepsiciB
reHepaTUBHOTO LUTYYHOrO iIHTENEKTY ANsi BUKOHAHHS Oyab-sikux
3aBAaHb, nepenidyeHnx y TakcoHOMIl AdenerysaHHsA 3aBAaHb
reHepaTvBHOMY LITYy4YHOMY iHTenekTy «GAIDeT» (Generative
Artificial Intelligence Delegation Taxonomy, 2025 p.). Yci eTanu
pobotu — Big KoHUenTyanisauii 4o diHanbHOro pegaryBaHHs —
BMKOHaHi 6e3 3anyyeHHsI reHepaTMBHOIO LUTYYHOrO iHTEMNEeKTY,
BUKITHOYHO aBTOpaMu.

MepBuUHHI AGHi Ta MaTepiaAm

ABTOpU pyKkonuUcy CBIQOMO 3acBiguytoTb, WO Yy pobGOTi BUKO-
pUCTaHO pesynbTaTv BRacHWX KMiHIYHWMX AocnifXeHb, Wwo 6ynu
cucTemMaTu3oBaHi Ta npoaHanizoBaHi aBTopamu. [epBuHHI AaHi
MIiCTATb  y3aranbHEHi MNOKa3HWKM NauieHTiB, nabopaTopHi
pesynsTati, NPOTOKONWU Ta OTPUMaHI KiflbKICHI XapaKTepuCTUKK.
Bci matepianu 36epexeHi B apxiBi AocnigHWUBKOI  rpynu
Ta MOXyTb OyTu HapaHi 3a OOrpyHTOBaHMM 3anuTom [o
aBTOpa-KOPeCnoHAeHTa, 3 ypaxyBaHHSIM BUMOT KOHiAeHUin-
HOCTi Ta €TUYHUX HOPM.

IHdpbopMmaluis npo doiHAHCYBAHHSA

Lle gocnigxeHHa He OTPUMYBano 30BHILLHLOIO iHAHCYBaHHS.

Moaska

BrcrnoBnioeMo noasiky KepiBHMLTBY XapKiBCbKOro HauioHarnb-
HOro Mefu4Horo yHiBepcutety MiHicTepcTBa OXOpOHM 340pOB’A
YkpaiHu 3a MOXMUBICTb NPOBOAUTM HAYKOBI OOCHIOKEHHSA
NS BaroMoro BHECKY Yy MpO@inakTuKy Ta mnikyBaHHS cTomaro-
NOriYHOI 3aXBOPIOBAHOCTI Cepef HaCceneHHs.
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