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MENINGIOMA LOCATED AT THE BASE OF THE ANTERIOR
CRANIAL FOSSA LEADING TO MARKED OEDEMA OF THE
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Abstract: In this report, we present a case of a meningioma localized at the skull base in the
anterior cranial fossa. Meningiomas represent about 36.6% of central nervous system tumors and
are classified according to their degree of malignancy on a Roman numeral scale established by the
World Health Organization. Here, we report a case of a 52-year-old woman with clinical findings
of headache, impaired memory functions, an initial form of apato-abulic syndrome, and multiple
epileptic seizures. Imaging studies revealed a basal tumor formation with a circular structure,
uniformly taking up contrast material, located immediately above the orbit and the lamina cribrosa
of the anterior cranial fossa on the left. This clinical report presents a rare case of a secretory-type
meningioma localized at the skull base, characterized by atypical epithelial differentiation of
meningothelial cells, leading to the production of hyaline fibers. The tumor was located in an
accessible site for surgical removal, and the histological variant of the tumor, as well as the favorable
clinical course of the patient, were of scientific interest.

Keywords: secretory meningioma, pathohistological characteristics of meningiomas,
surgical removal of basal meningiomas, tumors located in the frontal lobe of the brain

1. BBBEJAEHMUE

CexpeTopHUTE MEHMHIMOMH TIPEJCTaBJISIBAT PAABK MOATHII Ha J00pOKayeCTBEHHTE
MEHUHTHOMH U ce Kiacuduuupar kato creneH I criopen CBeroBHara 31pasHa opranuzanus (C30).
MEHUHI'MOMHTE ChCTaBIIsIBAT 0KoJI0 36,6% OT TymMopuTe Ha LeHTpanHara HepBHa cuctema (LIHC)
(Buerki et al., 2018). Cmopen HsAkOM KIMHHYHH TMPOYYBAHUS CEKPETOPHHTE MCEHHUHTHOMH
npencrasimsiBat Mexay 1,1% u 3,0% ot Bcwukn menunaraomu (Wang et al., 2013). B moseuero
Hay4HH MPOYYBaHHS MHOTOKPATHO C€ ChOOIaBa 3a IO-BHCOKA YECTOTa Ha 3a00NIABAHETO CpeX
KCHUTE.



Jloka3aHo e, 4e MOBEYETO CEKPETOPHH MEHHHIMOMH NPEIU3BUKBAT M3pa3eH nepudoKanieH
OTOK, KaTO OT XHUCTOJIOTHYHA IJIE[IHA TOYKA BKIIOYBAHUATA 1 OKOJIHUTE CUTEIHH KIETKH BOIAT 10
eKCIIPeCcHsl Ha LUTOKEPaTHHH, KapIMHOSEMOPHOHAJICH aHTHUICH W BbIVIEXHIpaTeH aHThreH 19-9.
OcBeH CcIIOMEHATHTE AaHTUTENA, B IO-ciaba CTemeH ce eKCOpecupaT W WMYHOTJIOOYIWHH,
BmountenHo IgA, IgG wu IgM, aHTUTpUINCHH, WMYHOTTOOYIMH A, aHTHXUMOTPUIICHH
(Regelsberger et al., 2009).

2. KIMHUYHU XAPAKTEPUCTUKHU

Xena Ha 52 ToMHN ce IPEACTABS C aHAMHE3a 32 INTaBOOOJINE OT HAKOJIKO MEcela, TaMETOBH
HapylIeHus, HadyanHa (opma Ha OE3MHHLIMATUBHOCT M araTHs, HEKOJKOKPAaTHU CHHJICITHYHH
npunaabiy. [Ipy U3BBpIIEHUS HEBPOJIOTMYEH IPETNIE] CE YCTAHOBSBA: MALIMEHTKATa € B CHO
Ch3HAHME, 33J0BOJIMTEIHO aJeKBaTHA, OpaJWIICHXWYHA, 0€3 KPUTHYHOCT, C H3Pa3€H amaTHKO-
abymmueH cunapoM. Ilpu mpobure 3a TaTEHTHH Mape3d Ce YyCTAHOBSABA JIATCHTHA JECHOCTPAaHHA
XEMHIIape3a, 3ala3eH MYCKyJIeH TOHYC Ha YEeTHpPUTE KpalHHKAa, CUMETPHUYHHM CYXOXHIHH WU
HAJIKOCTHH peIIeKCH, KAKTO U HecTaOWIIHOCT B moxojkara. [IpoBejeHo e MarHUTHO-PEe30HaHCHO
u3cnensane (MPT) Ha rnaBarta, mpu KOETO € YCTAaHOBEHA MATOJOTHYHA (hopMalus, pa3mmoyioKeHa
HEMOCPECTBEHO HaJ opOuTara W JIaMHHA KpuOpo3a Ha mpenHata uepenHa simka (ITUSD), cbe
3aJaBHO MACTO 1O Oa3anHata aypa. OOpa3HaTa AMarHoCTHKa IIOKa3Ba, Y€ TyMOPBT HMa
XapaKTepUCTUKUTE HAa MEHHHTHOM, PAaBHOMEPHO MOeMa KOHTPAacTHa MaTrepusi, KoeTo e Oener 3a
nmo0Opo KppBOCHAOAsBaHe, Ha (poHa Ha m3pazeH nepudokaieH exeM (dur. 1 A, B u C).

®urypa 1. (A, B, C) MPT Ha riiaBeH MO3bK ¢ KOHTpacTHa Matepust (rajgomuauyM) B T1 npoekiuu Ha
AKCHAJTHM, CarUTAJIHA ¥ KOPOHAPHY CPe30Be MOKa3Ba 100pe H3pa3eHa U MHTCH3UBHO HACHTEHA
XHUIIEPUHTEHCHA, XOMOT'€HHA TyMOPHA Maca pa3IojIo)KeHa B AECHUS YeJIeH JisUI, 3aJI0BEeHa Ha IMPOKa OCHOBA
32 KOHBEKCUTETHATa MO3bUHa 00BUBKa ¢ pa3mepu: 2,96x1,83 cm.; 2,59%2,01 cm.; 3,21x2,15 cMm.

®urypa 2 (A, B u C). MPT na rnaBes Mo3bk B T2 1 T1 cekBeHLMU Ha akcUalleH, CaruTaieH U KOPOHApeH
cpes, IIPU KOETO IO-ThHKATa CTPEJIKa II0Ka3Ba MEHUHIMOMA, a MO-IUIbTHATA CTPEJIKa [0Ka3Ba Nepu(oKanHusi
efieM.

durypa 2 mpencraBs MEHWHTHOM 0Oe€3 HaJMYMeTo Ha KoHTpacTHa Matepus B T2 m Tl
CEKBECHIIVH, IIPU KOCTO SICHO CH JIMYH U3PA3CHHUS MO3BUYCH OTOK.
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OcpiecTBeHa € CyOQpoHTanmHAa KpaHHOTOMHS BIsABO. IlocTaBeH e myMmOaneH ApeHax,
€BaKyupaHH ca okoysio 60 M. 1epeOpoCIMHAIHA TEYHOCT, MPU KOETO C€ IMOJIyYH perlaKcamus Ha
MO3bYHUS MapeHXUM. ExapTupaH € yenHus MO3bUEH [sUI, U3BbpIICHA € WHIM3US Ha TYMOpHATa
Kamncysia U HENOCPEACTBEHO IO/ Hes ce IOoMaja Ha ChIMUHCKATa TyYMOpHa (opMaius, KOSTO
MaKpOCKOIICKA MMa 3bPHUCTA CTPYKTypa M CHBKaBO-O€Je3HHKAB LBAT. TyMOPBHT MpEACTaBIsIBA
nmobpe KpbBOCHaOIeHa Maca, KOSTO, Hpu I00bp apaxHOUICH IUIAH, IO3BOJIIBA TOTAJIHO
oTcTpaHsBaHe (MOCTUTHATA € pe3ekius Simpson ). [TocTonepaTBHO MaIMEHTKaTa € MPEBEICHA B
OTJIeJICHHUE 32 NHTEH3UBHHU I'PHKH, 32 HabroneHue ot 48 yaca. Tst e B sICHO Ch3HaHUE, HE CE OTYUTA
BJIOIIIABAHEC HA HEBPOJIOTUYHUS CTATYC M BUCIIUTE KOPOBU QyHKIMKU. HazHaueHa ¢ MPOTUBOOTOYHA
Y HEBPOIIPOTCKTHBHA TePAIHs JJO MOMEHTA Ha U3MUCBAHETO OT OTICIICHUETO [0 HEBPOXUPYPTHSL.

XUCTOJIOTUYHUSI PE3YJITAT MOKa3a HAJTHMIMETO Ha CEKPETOPEH MEHHHIMOM XapaKTepU3Upall
ce ¢ PAS- mosutrBHE cexpeTopHHu rpanyim (dur. 3).
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®urypa 3. XyvCTOJOTMYHH aCMIEKTH HA CEKPETOPHUSA MEHUHTHOM. (A) OuBeTsiBaHE C IepUoAUYHA
kucenuna Ha [llug (PAS) Ha cekperopen meHHHTHOM. (B) UMyHOXHCTOXMMHYHO MapKUpaHe Ha
nurokepatut. (C) UIMyHOXHCTOXMMUYHO MapKUpaHe Ha KapuuHOeMOpHoHaieH autureH. (D)
MenunrortenuomaTo3eH MeHHHTHOM (PAS onBertsBane).

3. JUCKYCus

MeHUHTHOMHTE ca JIOOPOKAYEeCTBEHM TYMOPH, KOWTO MPOW3IM3AT OT MEHHWHIOTEITHHUTE
KJIETKH Ha apaxHOHWJesTa W Iopajd Ta3W MPUYMHA BHHArd MMaT CPacTBaHE C BbBTpPEIIHATa
MOBBPXHOCT Ha TBBpJATa MO3b4YHA OOBHMBKA (mypa marep eHuedamm). CneumduyHa moarpyna
MIPE/ICTAaBISIBAT CEKPETOPHUTE MEHWHTHOMH, KOMTO ce kiacupuuupar karo crened [ mo C30
(Regelsberger et al., 2009; Huntoon et al., 2020). ITo nuTepaTypHH IaHHH Ha XHUCTOJOTHYHU
mpenapatd U kauHW4HM npoyuBanHus B CAIl 3a mepuoma 2010 — 2014 r., MeHUHrHOMUTE
npencrasisBar 36,6% ot Mo3pUHUTE TyMOPH U 53,2% OT HEMATUTHEHUTE TYMOPH Ha IIEHTpaHaTa
HEepBHA cucTeMa. [laHHWTE codaT, 4ye 3a00JIeBaeMOCTTa MPH KEHUTE € M0-BHCOKA B CPABHEHUE C
MBXKETE U U€ C HAMpe/IBaHe Ha Bh3PacTTa M XOPMOHAIHHUTE TIPOMEHH Ts1 ce yBeinuana (Buerki et al.,
2018). Cekperopaute MeHHMHTHOMH ca moj 3% ot obuius Opoir menunruomu B ITHC u ca ¢
nobpokauecTBen xapakrep (Regelsberger et al., 2009).

MHuUKpOXHpYprUYHaTa pe3eKiMs Ha MEHHMHIMOMH IPECTAaBIsiBA BHUMATEJIHA M IOETAITHA
JIICEKIHS Ha TyMOPa OT apaxHOMJIesITa ¢ MAKCUMaJIHO 3alla3BaHe Ha BA)KHUTE MO3BYHHU CTPYKTYPH.
W3znomsBana e kinacudukamusTa Ha Simpson, BbBeaeHa npe3 1957 r., ocHoBaHa Ha (akra, 4e
MEHUHTHOMHTE ca IypalHH oO0pa3yBaHHs, NMPEAMMHO C HHTpalypajHa Maca, a IIOHJKOra C
eKCTpaZypanHo pasnpocrpaHeHue. OT XHpPypruyHa TIJleJHAa TOYKa Ta3M Kiacupukanus HuMma
3HAYEHHME 32 CTEIICHTa Ha peluIuB Ha TyMopa. Kilacugukauunsta Ha Simpson BKIIOYBa I1ET CTEIICHH,
0003HaYeHN ¢ PUMCKH U (pH:

e CreneH | — ToTanHO OTCTpaHABaHE HA MHTPaAypaJHa U EKCTpaLypaliHa TyMOpHa Maca C

IIpeMaxBaHe Ha 3aJIaBHOTO MSICTO.
e Cremen |l — ToTamHa eKCTUpITIAINKS HA TYMOpA C KOoaryJialus Ha 3a1aBHOTO MSICTO.
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e Cremen Il — mpmHA pe3eknus Ha WHTPALypaTHHWS TyMOp, IPH KOETO OCTaBa

nHpuUITPHEpaHa OT TyMOpa TBBPAA MO3bUHA OOBUBKA M €KCTPaLypalTHH Pa3INpPEHHS.

e CreneH |V — gacTudHO OTCTpaHABaHE C OCTATH4YEH HHTPALypajeH TyMOp.

e Cremed V — OHOIICHS WIH IEKOMIIpECHsS Ha KOCTHH CTPYKTYPH, KOSTO HiIMa 3a Ie

exctupmanus Ha Tymopa (Simon & Gousias, 2024).

[IpencraBenara kinacuguKanus Ha CTENIEHTa HA TYMOpPHA PE3EKIHs UIpae OCHOBHA POJISl U
JI0 IHEC TIPH IIPELIeHKaTa Ha PUCKa OT MOCJIEIBAIIY PELUINBH.

CexpeTopHUTE MEHHHTUOMH CE CHCTOSIT MPEAMMHO OT MEHMHTOTEJIHU KJIEeTKU. TymopHuTE
KJIETKH UMAaT OBAJHU WJIM KPBIJIH 1pa, CO3MHOQHIHA HUTOIIa3Ma U HESICHH KJICTHYHU TPaHUILIY,
0e3 HajIM4YMe HA KIEThbYHA aTHIHUS. XapaKTEpPHOTO 3a CEKPETOPHHUsSI THII MEHHHIHMOM €, 4e
MICAaMOMHHTE TeNNa ca ¢1abo U3pa3eHN WIN ce CpeIaT MHOTO psiako. IlocnenHuTe mpeacTaBisBarT
OJienn XMATMHHKM CTPYKTYPH TIPH OlBeTsIBaHe ¢ XemaTokcummnH-co3uH (H-E) (Eren Karanis et al.,
2022). 3a TO3W THI MO3BYHHM TYMOPH CICHA(PUIHOTO €, Y€ IaBaT MOJOKHTECIHA PEakius Ha
kucennHata Ha IlInpTt m nmar PAS-monoXxnTeTHH CEKpETOPHH TpaHyJH, KOETO IPEICTaBIsIBa
OCHOBEH MHKPOCKOIICKH OelieT 3a MOCTaBsiHe Ha XMCTOJIOTHYHATa auarHosa (Huntoon et al., 2020;
Shintaku, 2022; Eren Karanis et al., 2022; Jeong et al., 1996; Maas et al., 2021). Ocsen ToBa
XHUaJIMHOBUTE TEala U 3306I/IKaJ'IHI_[II/ITe TMm TYMOPHHM KJICTKH ITOKa3BaT HMMYHOXUCTOXMMHUYHA
ekcripecusi Ha wumyHornoOymuuu IgA, IgM wu IgG, B cbueranume c anda-l-aHTUTPUIICHH,
kapuuHoemOpuonaneHn antured (CEA) u anTuren Ha enutennata memoOpana (EMA), kakto u
nantmTokeparH (Pan-CK) (Huntoon et al., 2020; Shintaku, 2022; Eren Karanis et al., 2022; Maas
et al., 2021). TlepudokaaHUIAT OTOK HA MO3BKA MPHU TO3H BHA TYMOPH € CHUIIHO M3Pa3eH U MOXKeE
PEHTICHOJIOTUYHO [a C€ 06T,p1<a C IbPBUYHU U METACTATUIYHU MO3BYHU TYMOPH. OcBen TOBA, TOM
BOJIM [0 TOBHIIABaHE HA BBTPEUYEPEHNHOTO HAIITAHE W PA3BUTHEC HA HEBPOJIOTMYHH CHMITOMH
(Regelsberger et al., 2009; Eren Karanis et al., 2022). Benpeku 4e mpu TOTalHa eKCTUPHALNS HA
TyMOpa CEKpPETOPHHTE MEHHHTHOMHM  HAMAarT TOMIMO KIMHWYHO  3HAYCHHE  IOpajd
JI0OpOKavYeCTBEHNs UM XOJ1 Ha pa3BUTHE, MHTEPEC PEICTABIABAT TAXHATA XMCTOIOTHYHA IUarHO3a,
NMYHOXHUCTOXMMHUYEH U TeHETHYEH IPOdHII.

4. 3AKJIIOYEHUE

CexpeTopHUTE MEHUHI'MOMH C€ KJIacu(pHIHUpaT KaTo 100poKayecTBEHn TyMopH oT | crerneH
o C30. PaznpocTpaHeHHETO UM € MO-YeCTO MPH KEHUTE B CPAaBHEHUE C MBXKETE U MPEICTaBIIBAT
mo-MaJiko ot 3% oT 001U Opoif MEHHHTHOMH B IIEHTpATHATA HEPBHA CHCTEMa. B HaIINs KITMHIYICH
Cily4aii CeKpEeTOPHUSAT MEHHHTMOM € JIMArHOCTHIUPAH NP 52-TO/UIIHA MAIMEHTKA, KOETO € PAAKa
KJIMHUYHA HAaXOJKa B CPaBHEHHE C IPEACTABEHUTE B juTeparypara nanHu. OCHOBHA POJIS MPH
MOCTaBsSIHE HA JHMATHO3aTa MMa HAJIMYMETO Ha PAS-TIO3UTHBHHM CEKPETOPHU TPaHYJIH, KOUTO
OMpEeJIeTISIT XUCTOJIOTHYHKSL BUJI HA Tymopa. [IpeaBua 1oO6pokavyecTBeHHs XapakTep Ha TO3H BUJL
MEHHHTHOMH, TOTAJTHATa TYMOPHA CKCTHPIIAIKS C €KCIIM3KS Ha 3IaBHOTO MSCTO € METOJI Ha H300p
3a JieueHne, KaTo Iocie/Balia JpueTepanus He € Heo0Xoauma.
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CHUHJIPOM HA UUT'BJI 1 OCUDPUKAIINA HA CTHJIOXUONTHUA
JJUI'AMEHT - JIUATHOCTUYHU KPUTEPUU U XUPYPT'UYHO
JJEYEHUE
HBaiino Panes, Anacracus KeseBa, ['eopru Xapasnanon
Karenpa no JinneBo-4e/110CTHA XUPYPrus,

DakyJITeT N0 JeHTAJHA MeauluHa, MeauuuHcku yHuBepcurtet — [liioBaus

EAGLE SYNDROME AND OSSIFICATION OF STYLOHYOID
LIGAMENT — DIAGNOSTIC CRITERIA AND SURGICAL TREATMENT
Ivailo Radev, Anastasiya Zheleva, Georgi Haralanov
Maxillofacial surgery department, Faculty of Dental medicine,
Medical University of Plovdiv

Abstract: The Eagle syndrome and/or ossification of the stylohyoid ligament are rare
conditions, associated with head and neck pain, vascular and neurological problems. Three types of
the syndrome have been described — “classic”, carotid and jugular.

Aim: The aim of our study was to create a diagnostic algorithm and to evaluate the application
of surgical treatment.

Material and methods: During a 5-yers period and based on the x-ray findings (OPG, CT)
124 patients with elongated styloid process and/or ossificated stylohyoid ligament was noticed.
Among them 24 have reported some complains. The diagnostic algorithm we created was applied
to all of them. 9 patients have been treated conservatively and 15 have been operated on.

Results: Postoperatively in 10 of these patients (66,6%) we observed a complete remission
of symptoms and in 5 — partial (33,3%).

Conclusion: A strict protocol is needed to evaluate the condition of patients with suspected
Eagle syndrome, in order to clarify the diagnosis and to estimate the benefit of surgical treatment.

Keywords: Eagle syndrome, head and neck pain

1. BBBEJAEHMUE

VY ibpikaBaHETO Ha CTHJIOWIHUS M3PACTBK MPH XOpa € CIOMEHATO 3a IbpBU MbT OT Ilaoso
Mapketu npe3 1652 r. (Badhey et al., 2017), a Miirsa onucea cMHAPOMa B HETOBHS ,,KJIACHYECKU
(Eagle, 1937) u ,,xaporunen” (Eagle, 1948) BapuaHT npu cepusi OT MalMEHTH — IIPU Jpa3HEHe OT
CTHJIOMJTHHS M3PacThbK Ha (paprHKCa U ChHHATA apTepus WM HeWHH KiIoHOBe. I10-KbCcHO € 00aBeH
u Jorynapaust  Bapuant (Mejia-Vergara et al., 2022) — xoraTo CTHIOUAHUAT U3PACTHK MPUTHUCKA
forynapHara BeHa. CTWIOMIHUAT U3pacThk € ynbkeH mpu 4-7% ot xopara (cH. 1), a
CTHJIOXHOUIHUAT JurameHT e BkocteH npu 20 — 80% (cH. 2), kato npu ToBa camo 4—10% ot Te3u
xopa nmat orutakBauus (Kaufman, 1970; Badhey et al., 2017).

Lenta Ha mpoyuBaHeTto Oe Ja ce Ch3gafe AUATHOCTHYEH AJTOPUTHM TIPH MAIMEHTH,
CHOOIIABAIIY 32 OIUIAKBAHMUS, KOUTO MOTaT Aa ObIaT CBbP3aHH ChC CHHAPOM Ha WHrsn n/mimm
ocu¢uKanys Ha CTUIOXMOUIHUS JTUTAMEHT, KaKTO U []a CE OLEHH MPHIOKEHHETO HA XUPYPIHIHO
JICYEHHUE IIPU TaKnBa MalUeHTH.



CHumka 1. YIbiDKeH CTHIIONIEH H3PacThK CHuMKa 2. BKoCcTeH CTUIOXHOUAEH
JIUTaMEeHT

2.

MATEPUAJIM U METOIHN

B mepuon or 5 roauHu, Ha 6a3aTa Ha OOpa3sHM H3CIEABaHHUS — OpTOMAaHTOMOrpadus u
kommroTepHa ToMorpadus (Ol u KT) 6sxa HabmromaBanu 124 manueHTH ¢ yIBIDKEH CTIIIOUICH
M3PACThK W/WIM BKOCTSBAHE HA CTUJIOXHOHIHHS JIMTaMeHT. M3Mmexay Tax 24 malueHTH uMaxa
HSKAKBHM OIUIAKBAHUS — TJ1aB00OJKE, OOJIKH B T'bPJIOTO, B INUSITA, MPH MPErIbIIaHe, YyBCTBO 32
4y)JI0 TS0 B rbpIioTo (T1100yc), riaBo3amMaiiBaHe, M3TPbhIIBAHE HA KPAHHUIMTE, THHUTYC, OTOK Ha
JIMIIEBATA MMOJOBUHA U TIp.

3a opueHTAalMs B OIUTAKBAHUSTA U C OTJIE]] MOCIEIBAIOTO JICUCHNE HA TAKMBA MAI[MEHTH, Ha
0Oa3aTa Ha IOCTMIKEHHUATA B 00/JacTTa U COOCTBEHHUSA HU KIIMHUYEH OIUT O€ Ch3Aa[eH CIEIHUAT
JIUArHOCTHYECH aJTOPUTHM:

1.

IMoxpobeH 3amuc Ha orIakBaHus Ha manueHTa. OOCTOCH Mperie]] Ha IiaBaTa H IIHTa,
KaKTO M CHCTEMHAa OIICHKa — HeBpojorudeH, odrammosoruueH, YHI, neHraseH,
€H/IOKPUHOJIOTHYEH, PEBMATOJIOTUYEH, TaCTPOEHTEPOJIOTHYEH W Tp., NpHUeM Ha
MEJUKaMEHTH, HAUMH Ha XUBOT. [Ipu OTKpHBaHe Ha KIMHUYHHU Oese3, ChOTHOCUMU C
OIUTAKBAHUSTA MMAICHTUTE Os1Xa HACOUYBAHH KbM CHOTBETHUTE CIICIIUAIIICTH 32 TIPETIC]T
1 M3CIICIBAHUS, KAKTO ¥ 32 €BEHTYAITHO JICUCHUE;

JIuneBo-yemocTeH mperien. 3aapl004YeHO BHHMaHHE Oe¢ OOpBIAaHO Ha JICHTAllHATa
OKJIy3Us, THIIa 3aXalka, CHCTOSHHETO Ha YEIIOCTHUTE CTaBH, JHUIICBUTE HEPBH,
MYCKYJIHHUS TOHYC. [IpH OTKPUTH TaTOIOTUYHU MPOMEHH, CHIIHUTE 05Xa TOBJIMSIBAHHU 110
MOAXOIAN] HaYMH (OPTOMOHTCKO JICUEHHE, OKIIy3alHH IIMHH, KOPEKIIMs Ha CTaBHATa
TUCYHKIHNS, MMOCTypOJIOTHYHA Tepanus, GU3NOTepanust U mp.) U OgXxa HaCpOYBaHU
MEPUOJUYHNA KOHTPOJHHU TpETJien 3a OIeHKa Ha CBhCTOSHUETO W Pa3BUTHETO Ha
OIUIAKBaHUSTA B HAKAKBa IIOCOKa;

HaznauaBane Ha opromantomorpama (OIIl'). OOMKHOBEHO TaKbB THM MALMEHTH PSIIKO
WJBaxa 3a MbPBUYCH MpETJIe]l IPH JTUIEBO-YEIIOCTEH XUPYPT U YECTO MBTH Beue Osxa
MpEMUHAIM MpEerjield MpU pa3IndHU CHELUHATUCTH — Hail-Beue HeBpososzu, YHI-
JICKapH, JCHTAIHU JICKapH, KaTO ChOTBETHO OsIXa MPOBEIU HAKOW H3CIICABAHUS, TIOUTH
puHarn BkimouBamy OINI w/mmum KT. Ha Tax mokele fa ce OLEHU IbIDKAHATA,
neOenrHaTa ¥ TOHSIKB/IC TIO3HIUATa Ha CTHIONIHUS U3PACTHK, KAKTO U Ja C€ OTKPHUAT
Oene3n 3a BKOCTSBAHHS 10 CTHJIOXHOWIHUS JUTaMEHT. AKO JIMIICBaXa oOpa3Hu
U3CJIeBaHMs, KaTO IMbpBa CThIKa Oc¢ HaszHauaBaHa OIIl' — yecHa 3a W3MBIHCHHE U
nocThITHA omus (cH. 3 u 4).
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Cuumka 3. OIIl" — ynbKeHU CTUIIOUTHU Cunmka 4. OIII" — BkocTSABaHUSA O
U3pacTbIU CTHJIOXUOUTHUTE JINTAMEHTU

4. Tlpm HammuHU OOpa3sHU [aHHM 33 yIBIDKABAaHE HAa CTWIOMIHHUS W3PACTBK HW/WIH

BKOCTSIBaHE Ha CTUJIOXHOMIHHS JIMTaMEeHT O M3BbpIIIBaHa MaJIIalus:

- IBJIOOKO TOJ YeNIOCTHHS BI'BI — TPAHCKYTAHHO, AUCTO-MEAMO-KPaHWAIHO, C Ll
BB3MOKHA IAJIMalUs Ha BbpXa Ha YABIDKEHUS CTWIOMICH H3PAacTbK W/WIU
Npenu3BHKBaHEe HA OONE3HEHO yCellaHe IPH IPUTHCKAHE Ha ThKaHUTE KbM Hero (CH.
5). TakaBa YyBCTBHUTEIHOCT CBCHTYAJHO MOXKENIE Ja c€ OYaKBa IPH YIBIDKCH
CTHJIOWJICH M3PACThK, HO ITO-CKOPO HE TPH BKOCTEH CTHJIOXUOU/CH JIMTAMEHT.

- BBPXY TSUJIOTO HO IMOJE3MYHaTa KOCT — C JBa MpPbCTa, (PUKCUpAILH 5 ABYCTPAHHO M
Pa3OBIKBAIY s B NMPEAHO-3aJHA M CTpaHMYHA Iocoka. llenta Oe ma ce mpoBokupa
XapaKTepHO ,,M3IIyKBaHe  — IIyM, U3JlaBaH IPH JBIKCHUETO HA OT/ACIHUTE BKOCTCHU
YacTH Ha CTHJIOXHMOWAHUS nurament. Ilpu Hajauuue Ha mIym, TOW TpsOBaiie na ce
otaudepeHnrpa OT HOPMAIHUTE LIYMOBE IPH JBM)KEHHETO Ha XHOHMJIHATA KOCT M
XpYyLUINTe Ha JapuHkca (cH. 6). [logo0eH 3ByK TPyAHO MOXeEIe Aa Ce 04aKBa IpH
MOHOJIUTEH, YIBJDKEH CTHIOHICH U3PACTDK;

- 337 HeOHO-e3MYHATa T'bHKA, B OCHOBAaTa Ha TOH3MJIAPHATa SMKa — MHTPAOPAIHO, C
BbpXa M BBTPEIIHATA MOBBPXHOCT HA NPOTHBOIOJIOXHUS Ha HM3CIeIBaHaTa CTpaHa
nokasasen| Ha Jekapst (cH. 7). Llenrta Oe aa ce nanmnupa npe3 MEKUTe ThKaH!u Bbpxa Ha
YABIDKEHUA CTUIIOUACH U3PACTHK, MOHAKOra U Mo-rojicMu (bpaI‘MeHTI/I OT BKOCTCHUA
CTUJIOXHUOUICH JIMTaMCHT.

.

Cuumka 5. ITomguenroctHa Cuumka 6. [Tammanus xa Cuumka 7. MaTpaopanna
MaJIranus [O/Ie3UYHA KOCT TaJInanms

5. JluarHocTHYHA alulMKalMs Ha aHECTETHK. B ciydaure ¢ mbpBH, ,,KIACHYECKU THIT Ha
CHHIpPOMA, IIPU KOKTO mMpeobianaBaT OOJIKUTE B I'bPJIOTO U MO LIMATA, YyBCTBOTO HA
qyKJ0 TSUIO, 3aTPyIHEHUs IIPU NPETIIbIAHE, U3TPBIIBAHE U MapEeHE B yCTaTa, €3UKa U
IBPJIOTO W Tp. CE Mpuiarame JUarHOCTHYHA WHGUITpaTUBHA aHecTe3ust ¢ 3%
MENMBACTE3NHOB XUAPOXJIOPWA, BBBEJCH B OCHOBAaTa Ha TOH3WIApHATA SIMKa
ITOCPEICTBOM CITMHANTHA KaHIoNa Ha YHUTakbp (cH. 8). [o TakbB HaYMH MoXeme qa ce
Ha0J1I0/1aBa BpEMEHHO KYNUpaHe WM OTCIa0BaHEe Ha CHMIITOMUTE, KOraTo MpUYMHATA
0€ B yIBJDKEHHS CTUIIOMJICH U3PACTBK MIIM BKOCTCHUS CTHIIOXHOUIEH JIMTaMEHT.

6. KommorspHa ToMorpadus ¢ kontpact. [Ipu Bcuukn cirydau ¢ gaHHH, NMpEAroJiaramy
HaAJIMYMETO Ha CHHAPOM Ha VWb M 0COOEHO B ,,KAPOTUAHUS U ,,JOTYJIAPHUS" MY THII
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0e cunTaHo 32 yMECTHO IPOBEKIAAHETO Ha KOMITIOThPHA TOMOTpadus ¢ KOHTpacT (CH. 9
u 10). Ha Hest MoJkelIIe fa ce OleHU MOJIOKEHUETO Ha CTHIIOWIHUS U3PACThK/BKOCTCHHUS
CTHJIOXHOUJICH JINTAMEHT CIPSIMO OKOJHHUTE ChI0BEC Ha IIMATA.

Cuumka 8. Armmkanus Ha Cuumka 9 u 10. KoponapHa u akcnaaHa ToMorpadus ¢
AHECTETHK KOHTpacT
7. TlonMno3umuoHHa KOMITIOTBPHA TOMOTpadust C KOHTPACT. BBIpPEKn Mo-CI0oKHOTO

U3IBJIHEHHE U O-TOJIIMOTO JIBYEBO HATOBApBaHe, IIPH ,,KAPOTHICH  H ,,I0TyJIapeH" THII
Ha CHHIPOMa 110 BB3MOXKHOCT C€ MPEIIIOYHUTAIIE TO3H ITOX0M, 0COOCHO MPH HO-HESICHH
u ceMHUTENHA cioydan (cH. 11 u 12). OcBeH pyTuHHATA (C MAIlUEHT, JIeKaIl Ha TPBO)
ToMorpadus, 1Mo BpeMe Ha HM3CIICIBAHETO CE IpaBexa M TOMOrpacKd CKaHOBE C
HaBe/JeHa KbM TIBPIHMTC WIM W3BHTa B JIBETE CTpaHM IiaBa. [lo To3M HayumH ce
yBeJIMYaBalle 3HAYMTENHO BB3MOXKHOCTTA 32 O0Opa3sHO [UAarHOCTUIMpaHE Ha
CTHJIOMTHO-CB/I0B KOH(JIHKT.

Tpumsmepnu Tomorpadcku peKOHCTPYKUMH. V3BBpIIBAaHETO MM B IOCIEIOBATEIHU
cepuM JaBaille TPUU3MEPEH OPHEHTHP 3a KOHTAKTa Ha CTHJIOWIHHS H3PaCThK ChC
chpaoBeTe Ha musTa (cH. 13).

Cren M3BBPIIBAHETO HAa M30POCHUTE M3CIEABAHM, NAIIUEHTHTE C YCTAHOBEH CHHIPOM Ha
Witrsn n/mnm ocudukaiys Ha CTHIOXUOUTHUS JIMTAMEHT Ce I10JyIaraxa Ha KOHCEpPBAaTHBHO JICUCHHE
B ONHWT Ja c€ MOBIMSAT cUMITOMHTE. To BKIIOYBaIIe (hr3noTEepanusi, TPOTHBOBB3NAINTEIHNA 1
aHAJITEeTHYHU CpeicTBa (CHCTEMHO M JIOKAalHO), MexXaHoTepamnus, JiedeOHa (usKynTypa,
MOCTYPOJIOTHYHN KOPEKIMH, THATOJIOTUYHM KOPEKIIMH, IPOMsSHAa B HAUYWHA Ha craHe, pabora n
1moZ00Hu. 9 OT 24 ManMeHTH ¢ OIUIAKBAHMUS W MOTBBPJAEH CHHIPOM YCIIAXa 110 TaKMBa HAYWHH /1a
00JIeK4aT ChCTOSIHUETO CH, B HAKOU CIIy4au JI0 ITJIHOTO UM OTIIyMsIBaHe.

hl\ v > El :

Caumka 11 u 12. [Iputnckane Ha forylnapHaTa BeHa TIpH Cuumka 13. TpunsmepHa

M3BUBaHE Ha IVlaBaTa PEKOHCTPYKLHSA

HpI/I ocraHanure 15 MafgueHTH CC HAJIOKU XUPYPTUYHO JICHCHUE 10 CJIcJHAaTa CXeMa:

1.

I[Ipy namueHTH C MOHOJMUTEH W YABDKEH CTUJIOUJEH HW3pacTbK, MOJATIWMB Ha
HMHTpaopaiHa Najnanus ce Mpuiaraiie CTUIONIEKTOMUS TpaHcopaiHo. OnepanusiTa ce
M3BBPIIBAIIE [TOJT HAPKO3a Ype3 HA30- WM OpoTpaxeanHa uHtyOamus. Upes paspes Ha
JUraBuIaTa ¢ JABDKHHA OKoJo 1,5 cm 3axg HeOHO-e3muHaTa T'bHKA (CH. 14) ce
Jcenupanie napadapuHreanHo, 10 OTKPUBAHE HA YABIDKCHHS CTUJIOUICH U3PACThBK.
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IMocnennusT ce 0cBOOOXKAABAIIE OT CTUIIOXHOUIHHS JIUTAMEHT, BBPXBT My CE€ OTOJIBAILE
U C TIOMOILTa Ha Pa3NaTopy WK nepdopupaHa KIopeTa ce 0CBOOOKAaBaIle MaKCUMAITHO
KpanuaiHo (cH. 15 u 16). OroneHuAT M3pacThK ce MpeMaxBalie ¢ KOCTHU KIICIIH FITH
mue3otroM (cH. 17) u paHara ce 3ammBaimie, 6e3 ApeHax. [lanneHTHTe MpHEeMaxa mMo-
no0Ope TO3W THUN HaMeca, CUMTaxa OlepanusiTa 3a ,,[I0-Maika™ W ,,1o-leka*“. B cpmms
MOMEHT C€ cpellaxa TPYJHOCTH IpH AWCEKUMATa, NpH paborara B IbJIOOYHUHA,
OTYMTAlIE CE BB3MOXKHOCTTA OT MH(EKIus B 001acTTa, Bb3AyIleH eM(pu3eM, KakTo
TPYAHOTO KOHTPOJIMPAHE Ha FOJIEMHUTE IIMHHH ChJOBE MTPU HYKAA;

2. Ilpum manueHTH ¢ MO-MaJIKO yIBJDKEH MIJIM HOPMaJIeH Ha ABJDKMHA CTHIIOUIEH U3PACTBK,
HO 3a/1e0eieH W/UK C TIPOMEHEHO TMOJIOXKEHNEe, HeHAIUIIBAIIL Ce Ipe3 YCTaTa, KaKTo U
IpU CIOy4ad HAa CHMITOMAaTHYHO BKOCTSBaHE Ha CTHJIOXMOWIHHUS JIMTAMEHT Ce
MIPEANIOYNTAIIE [EepBUKaAJICH AOCThII. Oneparusara ce M3BbpPIIBAIIE MO HApKo3a Ipe3
opoTpaxeaHa HHTyOanus. B KoXHa I'bHKa, Ha OKOJIO 2 ¢M MO JOJHOYETIOCTHHS BI'bI
ce cps3Bame Kokata (CH. 18) W TOCIOWHO ce TPOHHWKBANIE B MOJYCITIOCTHUS
TpubI'bIHUK. [10 X012 ¥ MEeANATHO HA JUTacTPUYHHS MYCKYJI, C TOCTOSTHHA MTAJIIIaTOpPHA
OpPHEHTALUsI CE JOCTHUrame A0 CTHIOMIHHS M3pacThbK, KOWTO ce 0cBOOOXIaBamie OT
MYCKYJHTE M CTWIOXHOMIHMs JurameHT (cH. 19). M3pacThKbT ce CKbCsBalle |
JIMTaMEHTBT CE OTCTPaHsBAllle, CIEBAllIe MOCIOCH IIEB W aclUpaIMOHEH JPEeHaX 3a
neH-1Ba. To3u T omepanys ce OLeHsBalle OT MalUeHTUTE KaTo ,,[10-TosIMa™ U ,,10-
Texka“. KOXKHHAT JOCTHI Mamaile q00pa MPEryICAHOCT B OMEPATUBHOTO MOJIE, IO-
roJisiMa 4acT OT CTUJIOMIHUSAT M3pacThK MOXKelle na Ob/ie OTCTpaHeHa, MOXKelIe Jia ce
OTCTPaHU U CTUIOXUOUIHHAT JIUTaMEHT, 110-100bp O¢ KOHTPOIBT HaJl IINITHUTE CHIIOBE,
MI0-HHUCKa BEPOSATHOCTTA OT HH(EKIH. B ChIOTO BpeMe ChIECTBYBAIIE BEPOSITHOCTTA
OT 3acsraHe Ha KJIIOHOBE Ha JINIIEBUS HEPB, KAKTO U OT OCTaThUCH JIUIEB LIUKATPHKC.

Cuunmka 15. OroaBane ¢ Caumka 16. Oronen
KIopeTa CTHJIONJIEH U3PACThK

e w

1 n.‘lH\liH\!Hl“i\mmltm

_
Caumka 17. Pesenupan Caumka 18. Koxen paspes Cuumka 19. lucenupan
H3pacTbK HU3paCThbK

HOCTOHCpaTI/IBHO HAKOW OT MNAOUCHTUTE JACEMOHCTpHUpaxa IIbJIHO o0OJleKkyaBaHEe Ha
CUMIITOMHUTE, a APy — CaMO 9aCTUYIHO, KaTO 00XBaT M CTEIICH.
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3. JUCKYCHUs

Juarnoctukarta Ha cuHapoma Ha Miren w/uin ocuukanmsaTa Ha CTUIOXHOUIHUS JINTAMEHT
e TpyaHa. MHOXECTBO MPUYMHHM MOTAT Ja JOBEJAT 10 MOJAO0OHH OIUIAKBAHUS — WIHONATHYHATA
riocodapuHreagHa HEBPAITHs, TOH3WINTH, (hapuHreaaHun TyMmopH, (Sasmita et al., 2023; Amir et
al., 2023), xucrepus (Finkenbine & Miele, 2004) — mpu ,,kiacuueckus TUI Ha CHHIPOMA;
rJ1aBOOOJTHE 0 Pa3IHYHU [IPUUUHH, HEBPOIOTHYHH MPOOIEMHU (MHCYIT, TPAH3UTOPHU UCXEMUYHU
aTaky, MHOXKECTBEHA CKJIEp03a M Tp.), KAPOTHIHN aHEBPU3MH, OOCTPYKIIMH Ha KAPOTHJICH CTEHT,
mMifHa OCTEOXOHAPO3a C PaJUKyJlapeH CHHIAPOM U Ip. — IpPHU ,,KAPOTHICH TUI Ha CHHIpOMA
(Hooker, 2016; Raser et al., 2011; Razak et al., 2014); mpoasKHATENHO TIIaBOOOITHE, JTUIICBH €IEMH,
ABTOMMYHHH CHCTOSIHUSI, aJIepTHd | TIp. — TIPH ,,JOTYJIapHHA“ THI Ha cuHapoMa (Zamboni et al.,
2019; Zhang, 2019; Dashti, 2012). OpueHTHpaHETO B TO3W HAOOP OT CUMIITOMH € TPYTHO 3a JIKaps,
B YAaCTHOCT 3a JIMIIEBO-YEIIOCTHHS XUPYPr. 3aTOBa eMH MPEILM3UPaH alrOpUThM O O OT moJ3a
MPH OLICHKA Ha MAIUEeHTH C T000HH orutakBanus. Ch3/1aICHUAT OT HAC TAKBB ce 0a3upa Ha MPOCTH
U MOCJIEIOBATENIHYU, HO B CHIIOTO BpeMe M34YepIaTeNHU CTHIKU. JJOKOJIKOTO HU € M3BECTHO, HE €
0oOpbIlaHO BHHMaHME JOCETa Ha €KCTpaopalHaTa Majlnanus KaTo AMAarHOCTHYEH METOJ, JOKaTo
MHTpaopaJiHaTa ce MoJj3Ba KaTo KpUTEpHi 3a n300p Ha onepaTuBeH Metox (Amir et al., 2023). He e
OINMCAaHO U MHQUITPATUBHOTO MHXKEKTUPAHE HA aHECTETHK C AMAarHOCTHYHA IIeJI, KOETO HaMHpaMe
3a MOJIE3HO MPH ,,KIIACHYECKHUS* TUIT HAa CHHAPOMA, KaKTO M MPU HIKOMU CIy4au Ha OCU(PUKAILUS Ha
ctuoxuouanus nurament. 1o ce oTHacs 10 oOpa3HUTE M3ClieBaHKs, BHUMaHHE ce 00pblia Ha
HJAAHAMUYHATA TOMorpadusi, Hapu4yaHa y Hac ,nonunosuimonHa™ (Brassart et al., 2020;
Siniscalchi, 2019; Ramadan et al., 2007). Cuuta ce, 4e npu Hest Haii-100pe MOrar Jia e OHATJIEASAT
anrnoctunonauaure otaomenus (Gozil et al., 2001).

OTHOCHO OMEpPaTUBHOTO JICUCHHE HA MAIMEHTUTE C OOEKTHBHU3UpPaH CHHApOM Ha W#ren
n/unu ocuUKaIMs HA CTUIIOXHOMIHUS JIMTAMEHT, ITOJXO/NTE Ca MHTPAOPAJCH M TPAHCKYTaHEH
(Heim et al., 2017; Pigache et al., 2018). Ilpu TpaHCKyTaHHHS MMOAXOJ € BH3MOXKHA MO-TOJSIMA
pe3ekuusi, Mo-psjaKo ce Halro[aBa NHQEKIHs, OCHIIECTBUMO € HEIIOCPEICTBEHO MIOCTONEPAaTHBHO
xpanene (Waters et al., 2019). HemocTaThk € BB3MOKHOTO 3acsAraHe Ha MapTUHAJIHUS KJIOH Ha
nureBus HepB (Martin et al., 2008). MHTpaopa HUAT MOAXOJ MOXE J1a CE MPHIIOKHK IOPH TMOJ
nokanHa aHectesus (Glogoff et al., 1981), Ho B HalIeTO MPOyYBaHe BUHATH O€ MpHIaraHa HapKo3a.
Oneparusita ce OleHsBa Kato ,,mo-nexa* (Miiderris et al., 2014), He octaBat BUAMMU OeJie3H, HE CE
3acsra JIMIEBUAT HEPB. MoKe a ce M3BBPIIN eHaocKorncku-acuctupano (Terenzi et al., 2019).
ChIlEeBpEMEHHO IOCTHIBT € HO-TPY/ACH, Bb3MOXXKHO € Bh3HHKBAHETO HAa MH(EKIUs B JBbIOOYHHA,
KaKTO M Ha BB3AyIleH emdusem B Thkanute (Strauss et al., 1985).

B Hamiero mnpoyuBaHe KpHUTEpHIl 3a HHTPAOpajiHA CTUJIOUACKTOMHUS O 00pa3HO u
MAIMATOPHO YCTAHOBHM YABIKEH CTHIOWEH M3PACThK, KAKTO MOJAXO0XIAT U Apyru (Amir et al.,
2023), moKato TpaHCUEPBUKAICH IMOJXO0J CE MpuWiaraiie Npu ocu(UKaius Ha CTHIOXUOUIHHUS
JIMTAMEHT | ,,CHhJIOBU THIIOBE HA CHHAPOMA, KOETO € Mpernopbhka u Ha aApyru asropu (Zhao et al.,
2019; De Ravin et al., 2022). Tlpu BCHYKH OINECPUPAHH MANHCHTH O€ TMOCTHUTHATO HIKAKBO
obJexJeHne Ha CUMITTOMHUTE, Kato mpu 10 ot Tsax To 6e mhiHO (66,6%), HOKaTO MpU OCTaHATIUTE 5
— gacti4HO (33,3%) — HabIrOICHIE, KOETO € B Ch3ByuHe ¢ KoHcTatupanoto ot apyru (Fini et al.,
2000; Huang et al., 2022).

4. 3AKIIIOYEHHUE

He Bcekn 4oBeK C yaBIDKEH CTHIOMJICH M3PACTBK M/WIIM BKOCTEH CTHIIOXMOUAEH JINTaMEHT
choOIIaBa 3a HAKAKBU CUMIITOMH. [lanimeHTHTE CHC CHMNTOMM YECTO IBTH CTPaaaT M OT JIpyrd
3abossiBanms. IIpy HAKOM NAIMEHTH CbhC CHHApPOM Ha WHren ¢ ycmex Moxe Ja ce IMPUIIOKH
HEXUPYPTrUYHO JIeUeHHE. XHUPYPrUYHOTO JIEUCHHE IOCTUra pe3ylTaTH, Karto TpsOBa aa ce
npeu3upa Cropel; KOHKPETHUTE 0COOCHOCTH Ha ciydasi. [Tone3Ho e 1a ce u3paboTu MpOTOKOI 32
JIMarHOCTHKA U JICUSHHE, KOWTO J1a Ce Clie/[Ba U HaATPaXkJa BbB BPEMETO.
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CIIOHINJIOAUCIUT B JIYMBAJIEH OTJAEJI HA 'PbBHAYHUSA
CTDbJIb — KIMHUKA, IUATHOCTHUKA U OIIEPATUBHO JIEHEHUE
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SPONDYLODISCITIS IN THE LUMBAR SPINE - CLINIC, DIAGNOSIS
AND SURGICAL TREATMENT
Ivaylo Kunchev!, Kristian Bechev??
!Medical Faculty, Medical University of Plovdiv
’Department of Neurosurgery, UMHAT “Pulmed”
SDepartment of General and Clinical Pathology,
Medical Faculty, Medical University of Plovdiv

Abstract: Spondylodiscitis is a condition that is often diagnosed at an advanced stage after
neurological symptoms have become apparent, as the complaints prior to this are non-specific to the
diagnosis. The incidence increases with age, being seen most commonly in men aged between 50-
60 years. Concomitant other diseases or infections may make identification of spondylodiscitis more
difficult. Diagnosis is made after a thorough neurological examination, clinical and laboratory
findings with the presence of elevated levels of inflammatory markers, elevated levels of
procalcitonin in the blood, positive hemocultures, and a proven microbiological causative agent, the
presence of a computed axial tomography of the affected spinal segment followed by magnetic
resonance imaging lead to the correct diagnosis. Treatment should be initiated as soon as possible,
with antibiotics tailored to the relevant microbiological causative agent and, if necessary, subsequent
neurosurgical surgical intervention. The aim of the surgical intervention is to debridement of the
infected tissues, collection of material for histological and microbiological verification, neural
decompression and subsequent stabilization of the affected spinal segment. Spondylodiscitis is
associated with high rates of mortality and morbidity and should be treated promptly to ensure the
best possible treatment outcome. Here, we report a case of spondylodiscitis in the lumbar spine in a
68-year-old man with comorbidities of renal cell carcinoma, hypertension and type 2 diabetes
mellitus. The complaints debuted at about one and a half months, with severe low back pain and
intermittent febrile states. The operative treatment included laminectomy, decompression of the
neural structures with collection of material for microbiological examination, followed by
transpedicular stabilization and a four-week course of antibiotics.

Keywords: lumbar discitis, spondylodiscitis, neurological deficit, spinal infection, surgical
treatment of spondylodiscitis, epidural abscess

1. BBBEJEHHE

JlymOamHMAT CHOHIWJIOOUCLUT € HHQPEKIMO3HO 3abossiBaHe ¢ uecrora 1:200,000 —
1:250,000 cnipsimMo HacTOSALIUTE KIMHUYHU IPOy4BaHUs. B moBeueTo ciyyau CIOHIUIOAUCIUTSBT €
NPUYMHEH OT NMUOT€HHA CIMHANIHA MHQEKIMs, 3acsralia IpeIiMHO MPEJHNTE YacTH Ha TesaTa Ha
MPENUICHUTE U IPHIICKAIIUTE UM JUCKOBE. Tepamusita npy 3a00JsIBAHETO € CTPOro HHANBUAYaTHA
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U 3aBUCH OT CHCTOSIHHUETO Ha IAIMEHTa, CHIIBTCTBAIUTE XPOHMYHHU 3a00JIIBaHMSA, KAKTO M OT
cremeHTa Ha HeBpojormuHure aepururu (Hohenberger et al, 2022). 3abomsBanero ce
JUArHOCTULIMpA TPYAHO M 4eCTO OMBa NPOITyCHATO WJIM MOIPELIHO AMArHOCTHLHMPAHO, ThH KaTo
TIAIIMEHTHTE MMaT OOIIH OTIAKBaHMSA, 32 CHITHA TPOABIDKUTENHA O0Ka B TyMOOcakpaiHaTa 0oact
Ha TpbOHaYHuA cTHI0 U Ppedpmaan cherostams (Kuklo et al., 2006). OT H3KIIOYUTETTHO 3HAUCHHE €
pe3ynrarbT OT MarHutHo-pe3oHancHata Tomorpadus (MPT) Ha symOanHust cerMeHT Ha
rpbOHAYHUS CTHIO, KAKTO M PE3YNTATUTE OT MUKPOOMOJOTMYHUTE U3CIEBAHUS 32 aJeKBATHOTO
aHTUOMOTUYHO JICUCHHE U XUPypIrUiecKa HaMeca.

2. KIMHUYHU XAPAKTEPUCTUKHU

Mpbx Ha 68 TOOWHHU ce TpencTaBs ¢ aHaMHe3a 3a CHJIHH OOJKH B KPBCTa M JECEH Kpak
OeOoTHpald OT OKOJo JBa Mecemna. IIpoBenm KOHCEPBATHBHO JICYCHHE C HECTEPOMIHU
MIPOTHBOBB3NMANTEIIHH CPEICTBA, HO Oe3 chiecTBeH edekT. [Ipe3 mocmennns mecer OONKHUTE B
KpBCTa U MPEIHOCTPAaHWYHATA MIOBBPXHOCT Ha JAECHHUS Kpak CTaHalM HermoHocuMH. [IpoBeneHa e
KOMIIOTHp akcuanna tomorpadus (KAT) Ha mymbaieH rpbOHAK- JaHHU 33 CIIOHIMJIOUCIIUTHH
npoMeHu Ha HHMBO JI3-JI4 ¢ kommpecuss Ha NpPUIIKAIIUTE HEPBHH KOPEHYETa, KOMIIPECHOHHO
cHMIIaBaHe Ha Tenarta Ha JI3 u JI4 mpenwieH u Hanu4ue Ha napaBepreOpaieH adcueceH HHPUITpAT

(¢mr. 1).

4 S B =~

®urypa 1 (A, B u C). KAT Ha nymbaneH rppOHaK npecTaBsil CIIOHAMIOAUCIUT Ha HUBO JI3-
JI4. Tlanen A mpencTaBsi carMTalieH cpe3 Ha JIyMOaseH OTAes Ha TPhOHAYHHS CTHJI0, BEHTPAITHO
pa3mnoIoKeHaTa CTpesKa PEACTaBs Bh3MAINTETHO IPOMEHEHHS MEX TyTIPEIUIeHEeH JHCK,
JIOP3aJIHO Pa3IoJIoKeHaTa Ha MPEeHUICHUTE CTpeJIKa OHAIIesIBa enuaypalieH HHuiITpaT B
cnrHamHMA KaHail. [Tanen B mpezcrasst akcuaneH cpes Mpe3 HUBOTO Ha MEKTYTIPELIUICHHUS TUCK
JI3-J14, cTpenkuTe npencTaBAT napaBepTeOpaiHa nHdmiTpanus Ha abcreca. [Tanen C npencrass
KOpPOHApeH Cpe3 Tpe3 TeJlaTa Ha NPENUICHUTE, CTPEIKUTE [TOKa3BaT HHPHUITPALUATA Ha IBaTa mm.
psoas majores.

HeBponorn4HusT nperies yCTaHOBsIBA: MAIMEHT B SICHO Ch3HAHNE, KOHTAKTEH U aJCKBATEH,
0e3 HapylIeHHs BBB (QYHKIUATa Ha depernHo-mMo3bpunHuTe Hepru (UMH), 6e3 maHHUM 32 MEHHHTO-
paluKyJIepHO Opa3HEHe, OT MpOOWTE 3a JIATEHTHH Mape3sd — MOTOPEH HEBPOAE(DHUIUT HE ce
yCTaHOBsIBa, Tpy0O m3paseH iymbaieH BepTeOpajieH CHHAPOM CBhC CIIa3MOTHYHO OOJe3HEeHa
MYCKyJaTypa, paguKyjiaeper CHHIpoM 1o JI4 u JIS nepmMaToMu BISCHO — XUIEPANTHS C XUIIECTE3UL.
OTcnabeHn CyX0XKMITHO-HaJKOCTHH peIIeKCH ABYCTPAHHO 32 KpaKaTa.

[Mpunpy:xaBamure 3a001IBaHKS HA TAIMEHTA ca: apTeprUaliHa XUIIEPTOHNUS, 3aXapeH quader
TUN 2, HA MEIMKaMEHTO3Ha Teparnusi, NCXeMHYHa OoiyiecT Ha cbpueTo. OnepupaH € 1o MmoBoj Ha
CBETJIOKJIETHYCH KapIMHOM Ha JieceH ObOpeK, IMOopaan KOETO € M3BBplIeHa HE(PEKTOMUS MPEan
1IecT Mecela, 3a KOeTO IIPOBEeX/Ja PEIOBHO XUMHOTEPAIIHs.

IlocTpmBa B OTHENEHUETO IO HEBPOXUPYPrHA C JAHHU 3a BB3MAIUTEIHA TIeHe3a-
nepuoaAndHu (eOPUINTETH, JIEBKOIMTO3a M 3aBUIICHM CTOMHOCTH Ha C-peakTUBHHSA NPOTEHH,
MPOKAIINUTOHNH, CHIIHO 3aBHILIEHU CTOMHOCTH. VI3BBpIlIEHa € MarHUTHO-PE30HAHCHA TOMOTpadus
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(MPT) mHa nymbaneH CerMeHT Ha TpPBOHAYHHA CTHJIO, KOSTO TOTBBPKIAaBa JaHHUTE 3a
crnorgunogucut JI3-J14 (¢ur. 2).

®urypa 2 (A, B u C). MPT Ha mym0baieH otxen Ha rppOHauHMsA CTHI0 B T2 cekBenmus. [lanen A
MIPEACTaBsI CaruTAJICH cpe3 Ha JTyMOalieH TpbOHAK, CTpesIKaTa MOKa3Ba eMuUypaTHa KOJIEeKIHs,
mpornarupaia KbM rpsOHauHus kanai. [lanen B npeacraBs akcuasieH cpes Ipe3 HUBOTO Ha UCKa
JI3-J14, cTpenkara BIISIBO OKa3Ba XUIIEPJCHCHH YYaCThIM OT MEKOThKaHeH adclec, CTpenkara B
CIMHAJTHMS KaHaJI NPE/ICTaBs CHIIHO KOMIIpeCUpaHuTe KopeHdera Ha cauda equina. [Tanen C
Npe/CTaBs KOPOHAPEH cpe3 Ha JiyMOaseH rpbOHaK, CTpesIKaTa HIICTPUpa a0CLECHO XUIEPACHCHO
OTHHIIC B ICCHUS M. PSOas major.

[NaneHTHT € TOoKa3aH 3a TpaHCIEAUKYIapHa CTaOWIM3HUpaa HHTEPBEHIINS TOCPEICTBOM
OocCeM BHHTOBA CTaOMIM3AINsl W JCKOMIPECHs Ha HEPBHUTE CTPYKTYPH C OCHIIECTBSABAaHE Ha
namuHekTomuss Ha JI3 w JI4 npemnenu. B3emane Ha Marepuan 3a  XUCTOJOTMYHAa U
MHUKpoOHoIIoTHYHa Bepudukanus. [locTaBsHeTo Ha BHHTOBaTa CTAOMIM3AIMsl CE OCHIICCTBH
mocpenctBoM C-pamo, a H3BBpPIICHATA JIAMHHEKTOMHS € C MTOMOINTa Ha MHUKPOHEBPOXHPYPTUYHA
TeXHUKa. M301MpaHusaT MUKpoOHosiornueH npuuuHuten ¢ Staphylococcus aureus, moka3ssari
YYBCTBUTEIHOCT Ha TOJIIMa dYacT OT aHTuOwoTuuute. Ilo aHTHOHMOrpama ce U3I0JI3Baxa
IedTpuakcon 2 r.- B 103upoBKa 2x2 T. 1.v. 1 AMOKCHKIIaB 875/125 mr.- B no3upoBka 3x1 TabieTka,
¢ 001110 IPOABKCHUE Ha Kypca 3a ueTupu ceamuiid. [Tocroneparused KAT Ha mymbaieH rppOHaK
3a Bepu(UKaIKs Ha MO3UINATA HA BUHTOBaTa cTabunu3anus (ur. 3).

{ \! : lgs 't.. n
®urypa 3 (A, B u C). [TocronepatuBen KAT na nmymbaneH rppOHak. [Tanen A npexacras
CaruTalleH Cpe3 Ha IeCHUTE TPaHCIeAUKYIapHU BUHTOBE Ha KOCTeH npo3opel. [lanen B

MpeaACTaBs aKCUAJICH CPE3 Ha J12 MpCHUICH, Ha KOITO ce MpeACTaBs MO3ULUATAa HAa BUHTOBETEC.
Ilanen C MpeaAcTaBsd 3I[ MOJA€C]I Ha KOPOHAPEH CPE3 HAa TPAaHCIICAUKYJIapHaTa CTa6I/IJII/I3aHI/I$I.

ITo moBox ormrakBaHusi OT OoikM B Kopema ¢ HampaBeH KAT Ha abmomeH, KbAETO ce
YCTaHOBSBA PETPOTIEPUTOHEATHO PA3IIOIOKEH abcIlec B ICHATa WiinadHa obuact (¢ur. 4).
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®urypa 4 (A, B u C). KAT na xopemHn opranu 0e3 koHTpacTHa MaTepus. [laHen A mpencraBs
carurtaieH cpe3 npe3 abcuecHaTa KyxiHa ¢ H30JCHCHA XapakTepucTuka (ctpenka). [Tlanen B
MpEeCTaBs aKCHAJICH Cpe3 Mpe3 cpenaTta Ha abciecHara KyxuHa (kpsr). [Tanen C npescrass
KOpOHapeH cpe3 Ha abciecHus npoliec (CTpenka).

INocnennaTa e ApeHUpaHa MOCPEACTBOM €HIOCKOICKA aOXOMUHAIIHA XUPYPTHUS OT €KUI OT
KOPEMHH XHPYp3U, a YCTAaHOBEHHUST MHUKPOOHOJIOTHMYEH NPHUYMHUTE]I € HJISHTUYEH C TO3U
JOKIN3UPAH OT MEXIYNpPEHIICHHUA TUCK, KaTo IMOCIEIHUS HE € I0Ka3al MHKpPOOHOIOTHYHa
n3MeHIHBOCT. [IoHacTOsIIEM aneHTa peoBHO Ce IPOCIIEASBA OT HEBPOXHUPYPT H € B 100po 00110
CBCTOSIHHE, IPOIBIKABA PEAOBHU KYPCOBE HA XUMUOTEPAIIHSL.

3. JUCKYCHus

I'ppOHAUHUAT cTHIO UMa S-oOpasHa Gopma u e usrpazeH ot 33-34 mpenuieHa. Bpb3kute
MEXIy NPENUICHUTE CEe OCHLIECTBSIBAT OT MEXKAYIPEIUICHHH IHMCKOBE, CTaBH, KOMIUIEKC OT
JIMTaMEHTH M MIOKPUBALIM TM MyCKyJU U (acuuu. JlymOaaHuTe NpenuieHn ca et Ha Opoi, TeXHUTe
MEXAYNPELUUICHA IUCKOBE ca MPUTO/ICHH Jla M3IbpKaT Ha BUCOKH HATOBAPBAaHUS M KOMIIPECHsI Ha
rppOHaUHUS cTHA0. M3rpaseHu ca OT XuApaTHpaH HYKJIEYC IyIIo3yc, 3a00rpajieH OT aHYIycC
¢ubpo3yc W HamHupaml ce MeXAy TenaTa Ha JBa chcegHu npenvieHa (Bogduk, 2016).
CHOHIWIONUCIIATHT € WHQPEKIHUO3HO 3a00i1BaHEe, XapaKTepU3HpAllo0 Ce C BBH3MAICHHEC Ha
MEXIYTIPEIUICHHNST AUCK W TIpenuieHuTe Tena. CIOHIMIONUCIUTHT MOXE Ja JIOBeAe KaKTO IO
abcriec, KOWTO OM IPUYMHIIT KOMIIPECHS HA HEPBHUTE CTPYKTYPH H HA JTyMOOCAaKpaITHUS ITUIEKCYC,
Taka ¥ CerMEHTHA HeCTaOWIIHOCT, pe3yJITHpalla B YBPEXK/aHe Ha MPELUUICHUTe 1 OOKPbKABALINTE
ru siuramentu (Gentile et al., 2019). Beipeku HapacHamaTa 4ecToTa Ha 3a00JSBAHETO, CIIPSIMO
MOCNIeIHN TpoyuBaHus- ¢ okono 140%, To mpoawmkaBa na Obae psAAKO cpemiaHo. Haii-uecto
MalUeHTUTe ca Mbxe Ha Bb3pacT Haja S50 T., kato npu 60% oOT TAX 3a00JIBAHETO € B IymOaneH
OT[IEJI, BEPOSITHO MOpaay J0OpOTO KpbBOCHaOAsBaHe B To3u cerMeHT (Pola et al., 2019; Lawson et
al., 2023). Bp3M0OKHH PUCKOBH (DaKTOPH BKIIIOYBAT HAUIMYHETO HA UMYHEH JeQHUINT, METaOOTUTEH
CHUHJIPOM, JMabeT, XpOHMYHM 3a00JSIBaHUS WIN TPEIXOJHM OIepaluy Ha TPpbOHAYHUS CTHIO
(Hohenberger et al., 2022). [Ipoy4yBanus couat, 4e efBa 2 10 6 Mecela ciell posiBaTa Ha MbPBUYHU
CHUMIITOMH, KOUTO ce m3pazsBaT B 90% ot ciydyante ¢ ocTpa OojKka B IpbOHAYHUS CTHJIO W IPU
MIOJIOBMHATA OT TSIX - C (PeOPHUITHU CHCTOSHHUS, CE IOCTHTa 10 YCIICIIHA ANarHOCTHKA, TOPAJIH KOETO
YeCcTO MalMeHTHTe OMBaT NpHeTH B KputnuHO cherosiHue (Pola et al., 2019; Hohenberger et al.,
2022). MHoro uecto 3a00isBaHETO OMBA NPOIYCHATO WJIM HECIOJYWIMBO AWArHOCTHIPAHO
MOpajJy PAAKOCTTa My M HeCHelM(pUYHHUTE 32 HEr0 CUMNTOMH. [IpH THAarHOCTUIIMpPaHe ce B3eMar
npeABUA HabOp OT KIMHMYHM M MHUKPOOMOJOrMYHHU mu3cienBanus — C-reactive protein, Opoii
JICBKOILIMTH, HMBA HA MIPOKAILUTOHNH B KPbBTA. 33/IbJDKUTEIICH € 00CTOCH HEBPOJIOTHYEH TIperiie,
kakTo U KAT u MPT nHa rppbOnaunus ctwy6 (Lawson et al., 2023). L. Gentile et al., mpuemar 3a
[JIABHU TPUYMHUTETH Ha cHoHawiloguciuTra — Staphylococcus spp. (40.2% ot cimyuawnrte),
Mycobacterium Tuberculosis (30.9%) u apyru — Escherichia coli, Gram- orpunarentu Gakrepun.
Hsxon aBTOpM HensT CHOHIWIOAMCUMTHTE Ha TaKMBa C HEBPOJOTMYHM Jeduuuty (crMHaiIHA
HECTaOMITHOCT ¥ a0ciiec) u Ha TakuBa 0e3 neduiuru. JledeHneTo Ha TyMOATHUS CTIOHTAIOAUCITAT
B IIOBEYETO CiIyyau BKJIIOYBA: MHTPABEHO3HO BJIMBAHE HA aHTHOMOTHLM, A€OPHIMAH M JAPCHAX B
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caydaute Ha abcimec, a TMPU CIHHAJIHA HECTAOWIIHOCT € HEOOXOAMMO Ja C€ W3BBPIIN |
TpaHCIeAuKyapHa crabuin3anus. JJaMUHEKTOMHES € CPeCTBO Ha U300p MPH HEBPAIHA KOMITPECHS
M BOJIH IO MHOTO JI00Opa IeKOMIIpecHsi Ha MpHUIIekKaluTe HepBHU CTpYKTypu. Hanmnuuero Ha adcriec,
HE3aBHCHUMO OT CTENCHTA HA HEBPOJOTMYHUTE CHUMIITOMH, CleiBa Ja ObJe APSHUpaH, C Lel
n3Bexane Ha rHoita (Hosameldin et al., 2022). ITocTonepaTHBHO ce clenIn MAKPOOHOIOTHIHHUS
pesyntar, [1IKK, u3ebpmBart ce peryisipau KAT u ce Ha3HadaBa niepopalicH aHTHOMOTHUYCH IMKBJ,
KOUTO mpoabbKaBa oT 6 1o 12 ceaMui. Bhipeku 4e MHOTO OT MAMEHTUTE MOCT TEPANEBTHYHO
U3MUTBAT OOJICKYCHHE U TIO00pEHHE, HIKOU BCE OIIIE M3IMTBAT XPOHUYHA O0JIKA M ()YHKIIMOHATHH
OTPaHUYCHUS, TOPH CJIC]] a[ICKBATHO JICYCHUE.

4. 3AKJ/IIOYEHHUE

JIymOaHUAT CIOHAMIOANCIUT € PSAAKO 3a00MIsIBaHe, KOETO B IOCIEAHUTE TOIMHH CE CPEla
Bce no-uecto. OT M3KITIOYUTENTHO 3HAaYEHHE € JIa CE TIOBHIIN OOIIECTBEHATa OCBEJOMEHOCT OTHOCHO
CHUMIITOMHTE W PUCKOBETE, CBBP3aHH C TOBA 3a00JIsIBaHe, C IIEN IUATHOCTHKATA M TepaIusTa My J1a
OBb/IaT CBOEBPEMEHHH, a HE B HallpeAHAN cTaaui. HammsaT KIMHUYeH ciiydail mpeacTtassi ocoOeHa
KJIMHUYHA HaxoAKa Ha O8-roAuileH MBX C JyMOaJeH CHOHIMWIOAMCIMT M NpenxoKaaria
HedpeKToMuUs Ha JIeCHUS ObOPEK MTOpa/iv CBETIOKIEThYCH KapHOM. [larueHTsT e B J0Opo 0010
IOCTOIIEPATHUBHO CBHCTOSHME Oe3 Halmuuue Ha [PeIXOJHUTE OIUIaKBaHMA 3a Oolka |
JIMarHOCTUIIMpaHaTa rpbOHaYHa HECTaOMITHOCT.
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FORAMINAL DISC HERNIATION - CLINIC, DIAGNOSIS AND
SURGICAL METHODS OF TREATMENT
Nicole Dimitrova!, Kristian Bechev?3
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Abstract: Lumbar disc herniation is a common condition in neurosurgical practice. The
incidence of the disease is increasing with each passing year. Apart from the elderly, young people
also suffer from long-lasting pain that not only affects their daily life but can also lead to serious
disabilities. The causes of chronic low back and leg pain caused by lumbar disc herniation are mainly
related to mechanical compression, adhesions in the epidural space and aseptic inflammatory
reaction around the nerve roots. Treatment of lumbar disc herniation should follow staged principles.
Foraminal disc herniation poses a surgical challenge as it often requires facetectomy, which can lead
to segmental instability. The intralaminar approach involves partial resection of the arches and
medial facetectomy, allowing direct visualization of the nerve roots and disc herniation in the
foramen without completely disrupting the joint complex, yielding good clinical results. The lateral
approach involves partial facetectomy and reaching the disc herniation with minimal sacrifice of
bony structures, thus not disturbing the biomechanics of the spine, but the risk of neural injury is
greater.

In this report, we present a clinical case of foraminal disc herniation at the L4-L5 level on
the right, presenting with compression of the L4 nerve root leading to marked right leg pain
syndrome and hypoesthesia with paresthesias along the L4 dermatome on the right. The surgical
approach was by microscopic medial interlaminotomy with partial facetectomy, microsurgical
discectomy at L4-L5 level and extirpation of the subligamentally located disc herniation fragment.

Keywords: lumbar disc herniation, anatomy of intervertebral discs, biomechanics of lumbar
spinal segment, medical treatment, surgical treatment, physiotherapy for lumbar disc herniation

1. BBBEJAEHMUE

Cpenno 80% OoT BCHYKH XOpa [TOHE BEIHBXK B )KMBOTA CH Ca U3ITUTBAJIM OOJIKA B KPBCTA, KATO
npu 55% ot Te3n xopa Oosikata e acouuupana c¢ pamukynut. Ho npu mHax 60% ot naumeHTHTE
oruiakBaHusATa u34ye3Bat cnonTanHo (Muto et al., 2008). Boskara B rep0a, npHYMHEHA OT JTyMOanHa
JIMCKOBA XEPHHS, € €/Ha OT Hal-4ecTO CpElIaHWTE MATOJIOTMH B HEBPOXUPYPIUYHATA MPAKTHKA
(Monticelli et al., 2023). OT Bcuuku ciaydau Ha JiyMOajHa AWCKOBA XepHHs Mexay 2,6 u 11,7%
MIPEACTABIIIBAT JATEPAIHU AUCKOBU XepHUH. Te OMBAT BBB HIIM M3BBH OTBOPA HA ChOTBETHHS HEPB-
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pecriekTHBHO — uHTpadopamuHanau win  ekcrpadopamunanau  (Lofrese et al., 2017).
dopaMuHaIHATa JUCKOBA XEPHUS MPEICTABIIIBA €IHO M3KIIOYMTENHO OOJNE3HEHO CHCTOSHHE, 32
KOETO ChINECTBYBAT HAKOJIKO HaumHHU Ha JedeHue (Monticelli et al., 2023). [Ipu mamuenTuTe C
mymOanHa GopaMUHaTHa XePHHS U3IIOJI3BaHETO Ha TpaHC(hOpaMIHAICH OIXO0/ 3a IIpeMaxBaHe Ha
MHUTpalysTa Ha JHCKa € TPYOHO, IOpagd Ta3d IpUYMHA C€ U3MON3Ba KIACHYECKHS
uHTpadopaMuHaIeH 10CThI ¢ yacThuHa (acerekromust (Gu et al., 2018).

2. KIMHUYHU XAPAKTEPUCTUKHU

XKena ma 57 rommHM ce TpencTaBs C aHaMHe3a 3a CHJIHH OOJKH B KpPBCTa H
NpeIHOCTPaHNYHATA IIOBBPXHOCT HA JECHUS KpaK NeGI0TUpaIH OT OKOJIO JBa Mecella M ITOJIOBHHA.
[TpoBena HEBPOJIOTMYHA KOHCYJITALUs, ¢ Ha3HAYEHO MEIMKAMEHTO3HO JEUYCHHE, KOSTO He JaBa
IBITOTPAcH Pe3yJITar.

HeBposornaHus mperiies yCTaHOBsBA XKeHa B CTAOMIIHO 0010 ChCTOSIHUE, B SICHO Ch3HAHUE,
KOHTaKTHa ¥ ajJeKBaTHa, 0e3 MaHHU 3a MCHUHTO-PAaIMKYyJEpPHO Apa3HEHe M HapYIUCHUsS BbB
(GyHKIMATA Ha YEPENHOMO3bYHHUTE HEPBH. JIOKANIHUAT CTAaTyC yCTaHOBsBa - M3pa3eH JiyMOajeH
BepTeOpaeH CHHAPOM, Clla3MOTHYHO OOJIe3HEHa U HallperHara napasepredpaina Mmyckyiarypa. Ot
npoOuTe 3a JAaTEHTHH Nape3H, He Ce yCTaHOBsBa HaMalieHa (YHKIMs Ha NepudepHUTE HEPBH,
CYXO0KUJTHO-HaJIKOCTHUTE pedIIeKCH periucTpupaT oTciiabeH JeceH KoleHeH pedieke, MyCKyTHHs
TOHYC € C HayallHa XHUIIOTOHHWS Ha JisiCHAa OeqpeHa MYyCKynaTypa, MaTOJOTHYHH pediieKCH He ce
peructpupar. CeTHBHHTE IPOMEHH ca MO IEPMAaTOMEH TUI — DPAXUKyJIepeH CHHApoM mo JI4
JePMAaTOM BISCHO — XHIIEPAITHS C XUIIECTE3MsA. Y CTAHOBSBA CE MOJIOKHTEICH cuMnToM Ha Jlacer
3a jgeceH kpak Ha 20 rpagyca. OyHKIMATa Ha Ta30BUTE pe3epBoapH ¢ 3amaseHa. I[Ipomene ce
MarHUTHO-pe3oHaHcHa ToMorpadus (MPT) Ha mymOaneH otaen Ha rppOHaYHHA CTHIO. [laHHU 32
00TOpHpaH OT AUCKOBA XEPHU JeceH GpopaMUHANICH KaHal M KoMIpecHs Ha JI4 HepBHO KopeHYe

(dur. 1).

®urypa 1 (A, B u C). MPT Ha mymOGarnen rps6Hak B T2 cexBennus. [lanen A npeacrass
caruTtajeH cpe3 Ha JTymOalieH TpbOHaK, CTpENIKaTa OT CTpaHaTa Ha CTaBaTa [0Ka3Ba XUIIOJECHCEH
JIMICK €KBUBAJICHTEH ()parMeHT BbB ()OpaMHHAIHUS KaHaJ BJSICHO, KoMIpecupail JI4 HepBHO
KOopeHue (cTpenkara OTKBM TSUI0TO Ha npenuieHa). [Tanen B npencrass cpes nmpe3 HUBOTO Ha
(hopaMuHaNIHUS KaHAJ, CTPENIKaTa WICTprUpa AuckoBaTa xepHus. [Tanen C npeacTaBs KOpoHapeH
cpe3 Ha JiyMOaJieH rpbOHaK, CTpeNKaTa IoKa3Ba JUCKOBaTa XepHHS U 3JIMUEHHS IeCCH
(hopaMuHaeH KaHaJl.

IToxq MHKpPOCKOTICKM KOHTPOJ CE€ OCBIIECTBsIBA WHTepJIaMHUHOTOMHsS Ha HuHBO JI4-JIS ¢
gacTU4HA (PACETEKTOMHUS, KOSATO BKIIOYBA NMpPEMaxBaHE Ha YacT OT JlaTepajHaTa M MeIWjIaHa
¢dacerka (Mexnmy 4 mw 5 wmwm). M3BepmBa ce MHUKpPOCKONCKa nauckekromuss Ha JI4-JI5
MEXIYTPEeNUIeHeH JAWCK TIOCPEACTBOM WHIWM3HWA Ha 3aJHHUA HaIeKeH Juramenr. C
MHUKPOXHPYPTHYEH HHCTPYMEHTApHyM ce mpoHukBa mox lig. longitodinale posterior, mpu koeto ce
MPUIBPIBA CEKBECTHhpPA OT U3POJACHA JUCKOBa xepHUs. [IpoBepsiBa ce HamIeKHO (HOpAMHUHATHUSL
KaHaJI MOCPEICTBOM TAaKTUIICH YCET C MHCTPYMEHT (Kpyiie). OnepaTiBHATA HHTEPBEHIIUS 3aBbPIIBA
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MOCPEACTBOM 3aTBapsiHE Ha MEXAYIBIOBOTO IIPOCTPAHCTBO C MPOIINBAHE HA XXBJITHS JIMTAMEHT KbM
CTaBHUsI KOMIUIEKC ((Ur. 2) U MOCIO0HHO Bh3CTAHOBSIBAHE HA MEKUTE ThKaHH.
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®urypa 2. UaTpaomnepaTHBHA CHIMKA ITOJT MEKPOCKOIICKH KOHTpOII. CTpelka oT JIIBO Ha
CHIMKaTa TI0Ka3Ba Jbrara Ha JIS mpenuieH; cTpenka ot AICHO — abrata Ha JI4 mpermuies;
CTpenKarta 0 KOHella — cTaBHUs KoMIuteke JI4-JI5 BascHo; cTpenkara 0e3 3albIIHEHA 9acT —
3aMa3eHysIT XKBJIT JIUTAMEHT, KOWTO ce Bh3CTAHOBSIBA ClIe] MPUKIIIOYBAaHE Ha ONepaTHBHATA
WHTEPBEHIINS;, CTPeNIKa C BPhX KbM KOHEIa — MIOKa3Ba HAIOKEHUTE CYTypH, KOUTO TMPUKPETISAT
KBJITUA TUTAMCHT KbM CTaBHHUSI KOMIIJICKC.

Bpemero 3a u3BBpIIBaHE Ha OTepaTHBHATa HHTepBeHIUs Oeme 120 muH. BepTukanusupa ce
TpH 4aca Clie]] U3BbpLICHATa ONEpPaTUBHA WHTEPBEHLUS, a Ha CIEJBAILUS JEH CE pa3[BUKBaIle
camocrosaTenHo. [lepcuctupame octarpuna xunecresus 1o JI4 nepmartoM, kosto oturyms ciaen 30
nHU. J[[Ba Mecena ciell onepaTHBHATa HHTEPBEHIMS XKEeHaTa c€ BbPHA KbM HOPMAaIIHMSI CH HA4YMH Ha
JKMBOT U (pu3ndecKa akTHBHOCT.

3. JUCKYCus

I'pbOHAYHUST CTHIO MPEACTABIABA ABOMHO S-00pa3HO M3BHTA, BEPTHKAIHO PA3MOJIOKEHA
kojioHa oT 33-34 mpemeHa, kKouto oopMsT 5 OTHeNna — IIWEH, TPHIEH, TOSCEH, KPBCTIOB U
omaieH. [IpenuieHHUST OTBOp € TpUbIbieH. [Ipe3 Hero mpeMuHaBaT KPbBOHOCHH CHIOBE H
IpBOHAYHO-MO3BUYCH HEPB C OOBHBKUTE CH. MEXKIYNpENUICHHUTE TUCKOBE Ca OKOJIO Y4 OT
IIBIDKMHATA Ha TPHOHAYHUS CTHIO PU BB3pacTHUTE. Te ca M3rpajiecHu OT BIIAKHECT XPYIISUT M UMatT
JBe yactH — nepudepHa, obpasysaiia npbereH — annulus fibrosus, u nenTpanHa gact — nucleus
pulposus, koiito e cumHo xurpockonuueH (Mac Nab and McCulloch., 1990). JlymbanHata xepHus
ce MPUYUHIBA OT MPHUTUCKAHE HA HEPBHHUTE KOPCHUYETA OT XCPHUUPAHETO HA MEKIYIPEILICHHHS
JIUCK, TPWYMHABAWKHA OOJIKa HaW-4eCTO B HIICHIIATEpallHATA YacT HA TSJIOTO U MO-PSAKO B
KOHTpanaTepanHara. [IpuunHsIBa ce OT BHTpEIIHH (PAKTOPH KATO TEHETHYHH OCOOCHOCTH WU
BPOJICHN aHOMAJNH, KaKTO M OT BBHINHU (pakTopm Kato TpaBMaTmueH ynap (Gao et al., 2023).
dopamMHHaAIHATA XEPHHS € acolMUpaHa ¢ pajuKylapHa OOJKa W HapylIeHHs B MOTOpPHKATa M
peduexcute. B oxono 10% ot ciayganTe ce mpuiara KOHCEpBAaTHBHOTO JIEYEHHE, CHCTOSIIO CE OT
CTEPOUIHH U HECTEPOUIHN IPOTHBOBB3MANIUTEIHN MeKaMeHTH. Hsikou aBTopr KOHCTAaTHpaT, ue
U3IOJI3BAHETO Ha TPaHC(HOPAMHUHAIHUA WHXKEKIIUH, ChIBPIKAIIY JIOKAJICH aHECTETUK U CTCPOHJICH
MEIMKAMCHT, BOAHM JO MOMECHTAJHO oOJek4aBaHe Ha nuckomdopra mpu 27% ot 30% ot
MAIMEeHTUTE, JOKATO CIOPE] JPYTH aBTOPH YCIIEBACMOCTTa Ha KOHCEPBATHBHOTO JICUCHUE € CaMO
10% u B moBeYeTO Ciiyyaw € HeoOXonuma Xupyprudecka mHTepBeHIMs. CTENneHTa Ha CTEHO3a U
BB3HUKHAIM JICTCHCPATUBHH IPOMEHHU OINPEACISIT WHIUBUIYaHHS MOJIXOJ HA JICYCHHE KBbM
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nanpenture. ChIIECTBYBAT pA3jIMYHU  ONEPATUBHM METOAH, KOWUTO HAW-4eCTO BKJIKOYBAT
(aceTekTOMUsT ¥ OUBAT HAKOJKO BHMIA — MeJAWANHA, IbJIHA (PACETEKTOMHMS W JIaTEpPAlEH IOIXO0.
(Epstein, 2002). IIpu 70-80% oT mamueHTHTE TPH TIperiies 6 Mecema Ciiejl OIeparusiTa He ce
HaOJIFoIaBaT peIMANBHUPAIIN CHMITTOMH, HO TIOHsKOTa ce mposiBsiBa failed back surgery syndrome
(FBSS) mopanu permmanB Ha JUCKOBaTa XepHUS. 3HAHUATA 3a TATOT€HEe3aTa Ha CaMOTO 3a00IsBaHe
u FBSS Boau 110 paspaboTBaHe Ha HOBU METOJIM, KOUTO HE Ca TOJIKOBA HHTCH3UBHU KaTO HAITPUMED
NepKyTaHHa JyMOalHa JMCKEKTOMHES, TIEpKyTaHHa Jla3epHa JUCcKoBa aexkommpecus (Muto et al.,
2008).

4. 3AKJ/IIOYEHHUE

JlymbanHata XEepHUS € 4eCTO CpeIlaHa IaTOJOTHA B HEBPOXHPYPrHATa, HO (hopamMmiHaTa
JIUCKOBA XEPHHS € MO-PAIKO CPEIaHO U KOMIUIMIUPAHO MPEIU3BUKATEICTBO, Ch31aBall0 MHOTO
nmuckoMdopT u O6oska Ha manueHTHTe. ChHINECTBYBAT PAa3IMYHM IOAXOAW B JIEYEHHETO, HO TE ca
CchOOpa3eHN CHPSIMO HHIVBHIYATHOTO CHCTOSHHE HA IAIMEHTa, KAaKTO B TOPENPENCTABEHUS
KIMHUYEH CcilIy4aid, KOWTO OTpa3sBa XHpypruuecka HHTEPBEHLUS, BB3BpPBINAINA HOPMAaTHHTE
(du3nYecKn Bb3MOXKHOCTH Ha MaIMEHTKATA.
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Abstract: Epidural hematomas are rare complications after childhood traumatic brain injury.
Making the diagnosis is challenging because of the atypical course of the disease. The purpose of
the publication is to present the epidemiology, clinical picture, neurologic findings, course,
treatment, and outcome in 26 cases of epidural hematomas in children. Material and methods: 26
children with traumatic epidural hematomas treated in the neurosurgery clinic at the "St. Georgi"
UMBAL-Plovdiv for the period 01.01.2015-01.01.2021 were studied retrospectively. Each patient
was evaluated in terms of age, gender, type of injury, localization of the hematoma, the clinical
picture, the computed tomography findings, the method of treatment and its outcome. Results: Mean
age was 9.5 years (2-17). Most of the patients were in the range of 11-17 years, followed by the 6-
10 years group. The most common cause of injury was a sports injury (53.8%), followed by a fall
from a height (30.8%). The rarest are traffic accidents — (15.4%), all of which are in the 11-17 age
range. The most common clinical complaints are headache, nausea and/or vomiting — 76.9%,
followed by varying degrees of impaired consciousness — 2.3%. We found a neurological deficit in
19.2%. 22 patients (84.6%) were treated operatively, and the rest — conservatively, and the result
was excellent in all cases. Conclusion: Epidural hematoma in children is a life-threatening disease
that requires early diagnosis and prompt surgical or conservative treatment depending on the
patient's clinical condition.

Keywords: epidural hematoma, childhood, treatment outcome

1. BBBEJAEHMUE

IMpn neunara emmpypanaure xematomu (EX) ce HabmronmaBarT mo-psiiko B CpaBHEHHE C
BB3pACTHUTE, KaTo 4ecToTaTa UM Bapupa ot 1.5% 1o 4% ot xocnuranuszupanute aeua ¢ YMT, kaTo
NpUYKMHA 33 TOBA ca ONpe/eIeHH aHATOMUYHH 0cOOCHOCTH Ha aetrckus yepen (Zhong et al., 2013;
Khan et al., 2013) Haii-uecto EX ce pasBuBar ciienq (pakTypu Ha yepena, KOMTO HapaHsBaT
KJIOHOBeTe Ha a. meningea media WIM OKOJHHWTE BEHO3HH CTPYKTYpU (AypaJlHM CHHYCH W
JUIUIONYHM BEHM) C TIOCJEBAIO OTJIENBaHE HA TBbpAaTa MO3b4HA OOBUBKA M (OpMHUpaHe Ha
KpbBHA KoJeKnus. B nercka Bp3pact dura mater e mo0pe npuKperneHa KbM BbTPEIIHATA IIOBBPXHOCT
Ha 4yepena, 0cOOEHO MPH YEPEIHUTE [IEBOBE, JOKATO MCHUHTCATHUTE CHJIOBE CE ABHMKAT B IITUTKH
KaHaJIM, KOUTO He ca OOBHUTH B KOCT, MOPAIH KOSTO T CE OTMECTBAT, a He ce pa3kbeBat (Hassanein,
2019).

HaBpemeHnnara quarnosa u ajekBaTHara jieueOHa CTpaTerus, B 3aBUCUMOCT OT KJIMHUYHOTO
CBCTOSIHME Ha JIETETO W pa3Mepa Ha XeMaToMa, ca OCHOBHHTE IPEANOCTaBKH 3a OJIArONpUSITHU
pesyntatu (Jung & Kim, 2012). Pannara nuarnosa va EX npu renaTa 4ecTo € npeJu3BUKaTeINCTBO,

26



MOPAJIN PA3TNYHOTO KIIMHAYHO TIPOTHYAHE TIPH TAX, B CPABHEHUE C BH3PACTHUTE MAIMeHTH. JleraTa
¢ TpaBMatnuan EX TO-psaKo Try0sT Ch3HAHKE B CIIEACTBUC Ha TPABMATa, & KIIMHUIHOTO IPOTHIAHE
€ MO-HETUIIMYHO, KOETO YeCcTo 3a0aBs auarHosara u jgedenuero (Chowdhury et al., 2012).

Ilem: a ce mpenctaBAT OCOGCHOCTHTE Ha CMUICMHOJIOTHATA, KIMHUYHATA KapTHHA,
HEBPOOOPa3HHUTE HAXOIKH, IIPOTHYAHETO, JICUCHHETO W M3X0/Ia OT HETO MPHU CEPHs OT 26 CIIyvan Ha
EX npu gena.

2. MATEPUAJI U METOHU

[TpoyyeHu ca 0cOOCHOCTUTE Ha BHIOBETE TPABMH, KIMHHYHATA KapTHHA, HEBPOOOpa3HUTE
HaxXOJKH, JICYCHUETO M U3XO0Ja OT Hero npH jgeua < 18 roxunu ¢ TpaBMatu4HU EX, nekyBaHH B
KIMHAKATa 1mo HeBpoxupyprus B YMBAJI ,,Cs. 'eopru” — [lnoBaus 3a mepuox ot 01.01.2015 mo
01.01.2021 rox. BriodueHun ca MaI@ieHTH ¢ W30JUpaHU TpaBMaTH4HA EX W TakWBa ChUETaHH C
IOPYT'H MHTPAaKpaHHAIHH JIE3UH (MO3bUHA KOHTY3Hs, Cy0apaXHOMIHA XeMOparus), KOUTO He ca
BOJCIIM B KJIMHWYHATa KapTwHa. CrienomeparuBHuTe EX ca H3KIIOYEHHM OT H3CIEIBAaHETO.
HeBpoJoruuHuAT cTaTyc NpH NMpHEMaHEeTO M W3MKMCBAHETO € oleHsBaH mocpenctBom Glasgow
Coma Scale (GCS), a mpu mpocieasBaHETO Ha MBPBUS MeECEIl CIICJ NEXOCIHUTAIU3AIUATA €
u3non3Bana Glasgow Outcome Scale (GOS) 3a o1ieHKa Ha ChCTOSHHETO.

3. PE3VIITATH

3a u3cneaBaHus NEpUOJ B KJIMHHUKATA ca JIeKyBaHU 316 manueHTH B AeTcka Bb3pact ¢ UMT,
ot xouto ¢ EX ca 26 (8.2%), kKaTo CHOTHOIIEHUETO XKEHU: MBXke € 73%: 27%. 3a cpmius mepuos
BCHYKH JIEKYBaHM B KiIMHUKaTa nanueHT ¢ EX ca 122, xato nenara cpen tsx ca 21.3%. Cpennara
BB3pAacT Ha Jierata Bapupa ot 2 1o 17 rox. (cpemno 9.5 rox. + 4.159), xaTo ce oTOenI3Ba TCHACHIH
3a HapacTBaHe yectoraTa Ha EX ¢ yBennuaBaHe Ha Bb3pacTTa. B anama3ona ot 2 10 5 r. cioy4yaure
ca 6 (23.1%), mexay 6 u 10 1. — 9 (34.6%) u B rpynara ot 11 go 17 r. — 11 (42.3%). Haii-yecrara
npuunHa 32 UMT npu Hamure nanpeHty ¢ EX e cnopTtHa Tpasma — nipu 14 (53.8%), xato mpu 10
ciyyas (38.5%) ce kacae 3a magaHe oT koJsiesno u nipu 2 (7.7%) ot koH. Bropa mo yecToTa npuanHa
e majiane ot Bucounna — rnpu & nena (30.8%), a Haii-peikH ca MbTHO-TPAHCIIOPTHUTE MPOU3IIECTBHA
—4 (15.4%), xaTo B Ta3u rpyna BCHUKH MOCTpaaamu ca Mexay 11-17 rogunu. Ilpu npuemanero B
xiuankata 10 (38.5%) nema ca B sicHo cp3Hanme, 10 (38.5%) ¢ GCS = 13-14 touku, 4 (15.4%) c
GCS = 8 Touku u 2 (7.7%) B npnboka koma — GCS = 4—7 TOYKH, KaTO MPHU MOCICTHATE € HAIUIIC
MHUZIpHa3a C HE pearrpailyd Ha CBETJIMHA 3eHUIM. HeBponormueH AeQUIIUT yCTAaHOBUXME TPH 5
6oman (19.2%) w mpu 1 (3.8%) enumenTwyHM NpuUMagbOd. TUMUYeH “CBETHT” TEPHOL
HabmomaBaxme mipu 5 (19.2%) mena.

®urypa 1. KT va EX npu nere Ha 16 ron. A/ ,,Kocten npo3open’ — ¢ppakTypa B ISICHO
temnopainso (ctpenka); B u C/ Cpe3ose npe3 TeMnopaiia U mapueTasHa 00JIacT — IOKa3Bar
rojieMHUHATa Ha XeMaToMa, KaKTO U HAJIMYMETO Ha 3HaKa Ha 3aBuxpsHe (“swirl sign”) (cTpenka);
D/ IMocronepaTuBua KT.

KT e o6pa3HoTo cpencTBo Ha M300p B AMArHOCTHKATA M MPOCIEIIBAHETO HA MAIIUEHTUTE C
EX. KT no3BosnsBa aa ce onpenenu, KakTo JOKaIu3aluaTa, ToJIeMHUHAaTa Ha XeMaTOMa, HATHUUETO
HAa aCOLMUPAHU YEPEIMHO-MO3BbUHU JE€3UM U IMOJOXKEHHETO Ha CpefHaTa JHMHUS, Taka U TIXHATa
JIMHaMHUKa BbB Bpemero (¢dur. 1). M3mMecTBaHe Ha cpenHa JIMHMS ycTaHOBsiBame mpu 11 GosHM
(42.3%), xato ipu 6 (23%) e < 5 mm, a ipu octanainute 5 (19.2%) e > 5 mm.
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Ipu 8 (30.8%) manmeHTH, Ipu KOUTO O 3alIOYHATO KOHCEPBATUBHO JICUCHHE ce 0TOes3a,
KaKTO yBeIM4aBaHE Ha OOIMOMO3BYHUTE OIUIakBaHus, Taka u KT HapactBane Ha EX B pamkuTe Ha
5-13 nHu, 63 momMpadaBaHe Ha Ch3HAHUETO U Pa3BUTHE HA HEBPOAC(PHUIINT, KOETO HAJIOXKH J1a ObIaT
onepupanu. [Ipu T4xX ce yCTaHOBHU M3pa3eH B pa3iauyHa ctereH “swirl sign” (dur. 2).

®urypa 2. KT Ha nere ¢ EX. A/ Kocren nposopernt — ppakTypa Ha YepernHaTa OCHOBA (CTpenKa);

B/ KT Beanara cien TpaBmata — Maibk EX ¢ponTo-6azanto ¢ nuesmonedanus; C/ Kontpoana

KT crnen 6 1HM — 3HAYMTEIIHO HAPACTBAHE HA XeMaTOMa C MPSCHO KbPBEHE (YepHO-O0s11a CTpPeEIIKa)
u ¢paxtypa Ha ppoHTaNHA KOCT (Osi1a CTpernKa).

HBamecer m nBama mnarueHTd (84.6%) ca JeKyBaHH OIEPATUBHO, a OCTaHAIUTE —
koHcepBaTtuBHO. IIpu 11 nena (42.3%) onepaTuBHATa HHTEPBEHIIMS € OCHIECTBEHA B PAMKHTE Ha
12-s gac cnen TpaBmara, ipu 3-ma (11.5%) — mo 48-s gac u ipu 8§ (30.8%) oT 5-5 70 13-51 nen cuen
TpaBMmara. Bcuuky manmueHTy ca n3nucanu B scHO ch3HaHue (GCS — 15 Toukn), 6e3 HEBpOIOTHYCH
nedurmt. [Ipu npocneasBaneTo Ha aenaTta Ha 30-us JeH ciie n3nucBaHeTo Bcuuku ca ¢ GOS = 5.
[lepronbT Ha XocHUTaIM3anMATa € Bapupai oT 6 1o 20 auu, cpenno 11 nuu (11.423 +3.443).

4. OBCBXKIAHE

UYecrorara Ha EX npu neua Bapupa mexay 4% u 12% u cberaBisBat easa 2% — 3% ot
Bemukn UMT, namaramu xocmmranmzarnus (1,5). Yectorara vHa EX mpu nmena B Hamara cepus e
21,5% ot Bcuuku nekyBanu EX u 8,3% ot xocnuranusupanute naeua ¢ UMT, karo
pas3npeneneHneTo 10 oM € WASHTHYHO ChC ChOOIIEHOTO B JIMTEpaTypara, KakTo M (akra, 4e C
HApacTBAaHETO Ha BB3pacTTa ce yBeianuasa u yectorata Ha EX (Chowdhury et al., 2012; Zhong et
al., 2013; Hassanein, 2019). Haii-uectute npuunuu 3a UYMT poBenu 10 Bb3HMKBaHe Ha EX mpu
Jlela ca najilaHusl ¥ IbTHOTPAHCIIOPTHY NPOU3IIECTBHUS, KaTo MOCICAHUTE ce HAOJI0IaBatT MpH I10-
roJIEMH JIEla, KOETO ce MOTBBbpKAaBa W oT Hamero usciensane (Chowdhury, 2012; Hassanein,
2019).

Crnopen Chowdhury et al. mopu u nexka UMT, Ge3 3aryba Ha Ch3HAHHE € B CHCTOSHHE J1a
npenmsBuka EX npu gena, kato 3a00sBaHETO MPOTHYA IPOTPAXUPAHO, KOETO MOXKE 12 JOBE/E 10
3a0aBsiHe Ha IUarHo3ata u Aa goBene 10 HeOmaronpusteH usxon (Chowdhury et al., 2012). Tosa
TBBP/ICHHUE CE TMOTBHPXK/aBa U OT HAILIETO M3cielBaHe, KoeTo ycraHoBsBa 11 manmentu (42.3%),
KOWTO HE ca 3aryOniy ch3HaHUe BelieIcTBHE Ha nperbprsiHata YMT. Kiacudyeckoro nporuyane Ha
EX, onmcano B nmTeparypara, BKIIOYBA KpaTKOCPOYHa 3aryba Ha Ch3HaHWE, IOCIEIBaHa OT
HSKOJKOYacOB MHTEPBAJ Ha OTHOCHUTENHO OJyaronoiydune (CBETHII IMEPUO/T), CiIeA KOWTO HAcThIIBA
HapylllaBaHe Ha Ch3HAHHETO M Pa3BUTHE Ha OrHHUIIECH HeBposornueH aeduuur (Ndoumbe et al.,
2016). YecroraTa Ha O00€EH THII IPOTHYAHE TIPH jeriara Bapupa ot 11% g0 37%, KoeTo chBIaga
M C YCTAHOBEHOTO TpH 5 oT HammTe manuenta (19.2%) (Chowdhury et al., 2012).

Haii-yectuTe cuMITOMHU IpU MIpHEMaHETO Ha HammTe manueHTH ¢ EX 6sxa rimaBoOomme,
rajgene w/wnu moBpbmane (76.9%), cieqBaHu OT W3pa3eHO B pa3liMyHA CTENEH HApyIIeHHE Ha
cp3HaHMeTo mpu 16 (61.6%) nema. OrHuIIEeH HeBposormdeH AepuuuT HaOmomaBame mpH 5
nauueHtd (19.2%). Te3u pesynaraTu chBHAagaT B roisiMa CTEHNEH C ONUCAHUTE B IOBEYETO
nyOJMMKanuK, Kato B 3aBHCUMOCT OT IpeoOianaBamara texect Ha UMT, HapymieHuero Ha
Ch3HAHHMETO WITK 1aBO0OJIHE U rajieHe ca Haii-uectute cumnromu (Zhong et al., 2013; Hassanein,
2019). I'maBo6osHeTO U MOBPBIIAHETO ca XapakrepHu cumnromu ciex YMT. Tlpu nerara, korato
TE3U CUMITOMH MEPCUCTUPAT I10-IBJIT0 BPEME U 0COOEHO IPHU TAXHOTO MPOTPECHpaHe € yMECTHO
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Jia ce MUCiH 3a eBenTyaned EX u e Gener 3a HapacTBaHe Ha o0ema Ha kpbBousimsa (Chowdhury et
al., 2012). IMomo6Ho mpotuyane oTbems3axme mpu 8 ot HammTe manueHaTn (20.8%). TpsdBa 1a ce
uMa mpexBun, 4e mbpBoHadyanHoTo KT wu3ciexBaHe Moke Ja € HETOYHO Iopagu OaBHOTO
HatpymBane Ha kpbB (Balmer et al., 2006; Jamous et al., 2009). 3a6aBeHoTo passutre Ha EX mpu
Jena ce JBDKH, KaKTo Ha (akTa, 4e XeMaTOMbT II0YTH BHHATH € PEe3yNTaT Ha BEHO3HO KbPBEHE OT
JMIUIONYHH CHJOBE Ha 4yeperna u dura mater, a He OT apTepHUaTHO KbPBEHE B CIIE/ICTBHE Pa3KbCBaHE
Ha a. meningea media, Taka ¥ 4ye dura mater mpu Jenarta e J00Ope 3aKpereHa 3a BbTPEIIHAaTa
MOBBPXHOCT Ha Yepera, 0COOCHO B 30HaTa HA YEPEIHHUTE IIEBOBE, a MEHUHICATHUTE CHJIOBE Ca
pa3moJIoKEeHH B IUIMTKH KaHamu, 6e3 qa ca o6ButH B KocT (Jamous et al., 2009). baBroTo pa3BuTHe
Ha EX mpu nemara ce OnarompusiTcTBA M OT HAJMYMETO HA IO-TOJIEMH €KCTpalepeOpaHu
[POCTPAHCTBA U 0A3aJIHH WHCTEPHH U 3HAYUTEIHATA IUTACTHIHOCT Ha MO3b4Hus maperxum (Balmer
etal., 2006). Bcuuko ToBa Hatara 3aIbIDKATEITHO JIEIaTa qa ObaaT MpOoCieIBaHH, KAKTO KIIHHAYHO,
taka u ¢ kKoHTponHU KT. 3abaBeHo pasButne Ha EX HaOmomaBaxme mpu 8 OT HAIIUTE CIydad
(30.8%). B te3n cmyuan KT nmokasa HapacTBaHe Ha KPbBOH3JIMBA, KOWTO € C XETEPOT€HHA IITBTHOCT,
mopaay akKTUBHOTO KbPBEHE Ha XeMaToMa, M3BECTEH KaTo “3HaKk Ha BuUXbpa” (“swirl sign”), koeto
HaJara CrelrHa oneparuBHa unrepseHnus (Barras et al., 2009).

YecroTaTa Ha QpakTypuTe Ha yepena acouuupanu ¢ EX npu nenara Bapupa ot 45% 1o 95%
(Khan et al., 2013). B namara cepus yectorara Ha depenuute Gpakrypu € 96.1%, K0eTo sCHO
oKa3Ba, ue nopu u jgexka UMT e B cbCTOsIHUE Ja IpeIu3BUKa CUyIIBAHE HA YEPENHUTE KOCTU IIPU
Jenara.

5. 3AKJIIOYEHME

EX mpu nema e crmenrHo chCTOSTHHUE, KOSTO Haara jJa ObIaT AHarHOCTUIIUPAHO HaBpeMe, a
XHpypTravecKkaTa eBaKyanus € ONTHMAaIHOTO JIeYeHHe, KOCTO 1aBa OTIIMIHU pe3ynTatu. [Ipu nenara
€ BB3MOXKHO BB3HHKBaHe Ha EX cmex mexka UMT, mpu KosATO He BHHArW € Haiuie 3aryba Ha
Ch3HaHWe. 3a eNmuIypajieH XeMaToM TpsiOBa Ja ce MHCIU MPH BCSIKO JETE, NMPU KOETO HE Ce
HaOmonaBa ObP30 MONOOPsSBaHE HA CHCTOSHUETO WJIM € HANUIe yBEIMYaBaHE HA OIUIAKBAHUSTA
cjel OTHOCHTENTHO JieKa TpaBMa Ha IjiaBaTta, 0COOCHO MpW PEHTICHOBU JAaHHU 3a (pakTypa Ha
yeperna. Hepsaxko KpbBOM3IMBBHT B €KCTPALypaHOTO MPOCTPAHCTBO C€ yBenMyaBa OaBHO BHB
BpPEMETO, KOeTO Hayara aerara npersprein YMT ga 6b1aT BHUMATEIHO MPOCIISASBAHN KIMHUYHO
U KOMITIOTBD TOMOTPag)CKu.
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ARACHNOID CYST IN THE POSTERIOR CRANIAL
FOSSA IN AN ADULT PATIENT
Atanas Davarski!, Borislav Kitov?
!Department of Neurosurgery, Faculty of Medicine,
Medical University of Plovdiv
2UMHAT “St. George” — Plovdiv

Abstract: Intracranial arachnoid cysts account for 1% of all intracranial lesions, and the
frequency of those located in the posterior cranial fossa is about 10%. We present a case of a 29-
year-old man, who has been complaining of vertigo for a year, and severe headache and dizziness,
especially when changing the position of the head, have appeared for two months. On admission,
pronounced headache, vertigo and mild discoordination syndrome (wobbles in an undefined
direction), exhausting horizontal nystagmus when looking to the left were detected. Magnetic
resonance imaging revealed a solitary, extra axial lesion measuring 43/46 mm in a midline posterior
cranial fossa, exerting compression on the brainstem, fourth ventricle, and surrounding cerebellar
structures. Operative treatment allowed fenestration of the cyst and almost complete resection of the
sheaths, with a very good outcome at 6-month follow-up.

Keywords: Posterior Fossa, Arachnoid Cyst, Subocciptal Craniotomy, Cerebellar Ataxia

1. BbBBEJAEHHUE

Wnrpakpanuannure apaxHouanu kuctd (MAK) ce oOpasyBat B ciyyauTe, KOraTo
apaxHouJHaTa MeMOpaHa GopMupalla apaxHOUAHOTO POCTPAHCTBO, CE Pa3esi W ce Ayomnupa,
KaTo B MOCJICICTBUE ce M3MBJIHU ¢ JukBop (Hayes et al., 2019). Yecrorara Ha MAK e exBa 1% ot
BCHYKH WHTPaKpaHWAJHH JIC3WH, KaTo ChOTHOIICHHeTO Mbxkekenn e 2:1 (Pelayo-Salazar et al.,
2020). INoBeueTo apaxHOMIHU KMCTH CE MMOSIBABAT B CpeHaTta depenHa smka (50%-60%) (Berete et
al., 2019). Jlokamuzanusara UAK B 3agHa yepenna smka (3US) ca MHOTO 1O-peIKU, KATO MOTar Ja
ObIaT pa3noIOKEHH B [IepeOEIIOMOHTHHHUS BTBJI, CYTIPACcEapHATE U KB IPUTEMHHAITHN [IUCTEPHH,
MAJIKO MO3bYHHsI KOHBEKCHUTET U nucrepHa marna (Pelayo-Salazar et al., 2020; Berete et al., 2019).
Oo6ukaoBeHo MAK ca Bponenu mandopMaluy, BB3HHKBAIM MO BpeMe Ha E€MOPHOHAIHOTO
pa3BUTHE, HO Morar na ObAaT ¥ NPHIOOUTH Cliell YEepPEermHO-MO3bYHA TPaBMa, XUPYPrHYHU
WHTEPBEHIIWH, HHTpaKpaHuaiHu nHpekuuu u np. (Hayes et al., 2019). Haii-yecto MAK ce oTkpuBaT
ciy4aiiHO mpu M300pa3siBaHe HA MO3bKa IO MOBOJ HA JApyra MaTtojorus, HO Morat aa Obaar
YCTAHOBCHHW NPH MAaLUEHTH, Npu kouTo umMa ompenenenu cumnromu (Al-Holou et al., 2010). B
ClIy4auTe, KOraTo KUCTUTE NOCTUTHAT 3HAYMTEIHU Pa3MEpH, TC MPUTHUCKAT OKOJHUTE MO3bYHH
CTPYKTYPH U MOTaT Jia IPUYMHAT Hecnel(UIHN CUMIITOMH KaTo ri1aBobonue, 3aMasiHoCT, 3aryba
Ha CJIyXa, IIyM B yIIHTE, Iapalii3a Ha JOJHHUTE YePEITHO-MO3bYHU HEPBH, U3TPBIIBAaHE Ha JIULETO,
MaJKO MO3BYHU M NUPAMHUIHH NPU3HALM, IICHXOMOTOPHA W30CTAHAIOCT, I'bPYOBE M CHMITOMH,
CBhBMECTUMHM ¢ MHOXecTBeHa ckieposa (O’Reilly & Hallinan, 2003).
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B HacTosmus MaTepuai mpeAcTaBsiMe ClIydail Ha apaxHOHMHA KHCTa B 3a/{HAa YepEIHa IMKa
n o0ChXKJaMe KIMHUYHATA KapTHHA, HEBPOOOPA3HUTE HAXOJKH, TEPAIEBTUUYHUTE BB3MOXKHOCTH U
BB3MOXKHATa AU(EpeHIINaTHATa JUATHO3A.

Onmcanne Ha ciydas. Kacae ce 3a MBX Ha 29 rommHH, KOMTO OT eJHAa TOAMHA MMa
OIITAaKBaHMA OT CBETOBBPTEX. OT ABa Mecela ce MOSIBUIIO CHITHO T1aBO00JIHE U 3aMassHOCT, 0COOEHO
IIPY TIPOMSIHA TIOJIOKEHUETO Ha IJiaBara, Mopajd KOETO € KOHCYJITHpaH ¢ HeBpoxupypr. Hsma
aHaMHECTHYHM JIaHHM 3a TpaBMa Ha TJlaBaTa, HMHTpaKkpaHHalHAa MHQPEKIUS M TPeThpIsHA
XMpYpru4Ha WHTepBeHNHs. [Ipy npreMaHeTo ce yCTaHOBsIBA M3Pa3eHO INIaBOOOIINE, CBETOBBPTEK
W JEK JUCKOOPAWHALMOHEH CHHIPOM (3aJMTa B HEOIpeAeleHa II0COKa), H3YeplBall ce
XOPU30HTAJICH HUCTAr'bM IpH Hories Ha jisiBo. SIcHo ck3Hanue (GCS — 15 Toukn), 63 MEHHHTO-
panuKynepHo npasHeHe. JIeka xuneppedieKkcns Ha CyX0KIITHO-HaAKOCTHUTE PE(IIEKCH B JIIBO IPH
3ama3eHn KopeMHH peduiekcu. TazoBu pesepBoapu — KOHTpoiupa. be3 orHumiHa HEBPOJOTHYIHA
cumnromaruka. OcpiecteHata MPT ycraHOBsSIBa conmTapHa, eKCTpaakCHaJIHA JIE3Us C pa3MepH
43/46 M. B 3US, pasmonoxeHa 1Mo CpefHa JHHUSA, YIPaKHABAIA KOMIIPECHS BBPXY MO3BUHHUS
CTBOJI, YETBBPTHS BEHTPHUKYJI M OKOJHUTE MAJKO MO3BYHM CTPYKTYpH, KaTO HE C€ yCTaHOBSBA
xunpornedanust (dur. 1). [IpensBun mporpecupamoro raaBodosre u cBeTopbpTek 1 MPT Haxonmka
ce peud nanyeHTa aa Obae onepupan. Cieq ochlecTBeHaTa CyOOKUUINNTAIHA KPAHHOTOMHS 110
CpelHa JIMHUS Ce YCTaHOBM M3pa3eHo OomOupana dura mater. Ciex HEHHOTO OTBapsiHE ce MomnaHa
Ha I'JIaJiKa KUCTa ¢ ThHKH CTeHH, ¢ n3pa3eH Mac-edekt. Cnen GeHecTpanys Ha KUCTaTa M U3TOUBAHE
Ha JIMKBOPDHOTO ChIbPKaHHE, Ype3 MHUKPOXHPYPrMYe€H HauyMH ce AMCelupaxa BbTpELIHaTa U
BBHIIHA MeMOpaHa, KOMTO OsXa O rojisiMa CTENeH M3psi3aHd. XHCTOJOTUYHOTO H3CIIEABaHE Ha
CTeHaTa Ha KHCTaTa IOTBBPAM [IUarHos3ata apaxHouaHa kucta. Ciel OnepaTHUBHHAT MEPUOJT
IpoTede TIAIKO, KaTo ce OTYETe 3HAYMTENHA PEAyKIHs Ha IJIaBOOOJIHETO M CBETOBBPTEXKA.
KonTponmHusaT mperien cien 6 Mecena yCTaHOBH HOpMaJIeH HEBPOJIOTHUYCH CTaTyC, Oe3 riaaBodoime
n ceroBbpTek. KonTpomnata MPT mokasa 3HauuTeNHa perpecdst Ha KHCTaTa M JIMIICA Ha
kommpecus (¢ur. 2)

®urypa 1. [Ipenoneparusaa MPT. A u B / Akcnanau npoekunu (T1 u T2) — kucro3na
(dbopmanust B MaKus MO3BK T10 Cpe/iHa JIMHUsI npuTHcKama [V -1 BeHtpukyn (crpenku). C/
Carnranna npoexius T1 Bu3yanu3upa KuctaTa ¥ NpUYIMHEHOTO NpuTHcKane Ha medulla oblongata
n [V-s BeHTpUKYH (CTpEika).

®urypa 2. Konrponna MPT cnen 6 Mmecena BUu3yanu3upa 3HaUUTEIHA Perpects Ha KUcTaTa U
OCBIIIECTBEHATA AEKOMIIPECHS.
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2. JUCKYCus

[pubmmzurenso 10% ot MAK ca moxanmsupanu nHppaTeHTOpUAIHO, KaTo B 3US morar ga
ca pasMoJIoKeHH MPEMOHTHHHO, CympatepebenapHo, petpolepedenapHo, B MOHTOLEepeOeTapHHs
BI'BJ WK B KBagpuremuHannata uctepra (Lockard et al., 2024). B cBost meta ananu3 Lockard et
al. ycraHoBsiBat Jieko mpeo0iagaBaHe HA MBKKHSI TIOJ U CPeHA BB3pACT Ha MAalKMeHTUTe 38 roj.
(18-78 roz.), KOETO HAMBIIHO CHOTBETCTBA Ha Hamus ciyvail (Lockard et al., 2024). Xapakrepro 3a
Te3W KUCTH, Ye T¢ OMBAT OE3CHMNTOMHH JBJITO BpeMe, HO B ONPECICHH CIyYan T yBEIUYaBaT
CBOHTE pa3MepH U MPUTHCKAT OKOJIHHUTE CTPYKTYPH U IPESAN3BUKBAT Pa3HOOOpa3HH HecrienuduaHu
cummromu (O’Reilly & Hallinan, 2003). Hsima HHTO eTMH TATOrHOMOHWYEH CHMIITOM HJIH TPYIa OT
CHMIITOMH, KOHUTO JIa Ca XapaKTEepHH 3a apaXHOMIHU KHCTH Ha 3YS, koeTo Hajara KIMHULUCTHTE
Jla MUCJIAT 32 TAX B CIIyYaHTe, KOraTo CUMIITOMHUTE ca C O-TOJIsIMa JaBHOCT, HESICHU WU TPYIHU 32
obsicuenne (Berete et al.,, 2019). B wHammst ciydaif manueHTBT cTpaga OT YMEPEH W HESICEH
CBETOBBPTEXX B NPOABIDKCHHE Ha exHa roxuHa. [Ipensuni Bp3pacTTa Ha MAlMEHTa M JMICATa Ha
AQHaMHECTHYHU JJaHHH 32 YeperHO-MO3bYHA TPaBMa, MHTPAKPaHHATHA HHPEKLIHUS WK XUPYpPrUIHa
HHTEPBEHIINS PUEXME, Ue ce Kacae 3a BpPOJeHa aHOMAJIHS.

B nmureparypata HiMa eIMHHO MHEHHE 33 TOYHHSI MEXaHH3bM 32 MOCTEIIEHHOTO HApacTBaHEe
Ha pa3MepuTe Ha apaxHouaHuTe KHCTH. OCHOBHHTE TEOPHH 32 PAcTeka Ha KHUCTHUTE BKIFOYBAT
HHTPAKUCTO3CH KPHBOM3IIMB, TACHBHA AU(Y3HUs HA TCYHOCTH B KHCTATa, HATMYHE Ha CBOCOOpa3eH
KJTalieH MEXaHU3bM, TT03BOJISBALI HABIMN3aHE HA JIMKBOD, HO HE M3JM3aHE M HAIMYHE HA aKTHBHA
CeKpelrs OT cTeHaTa Ha kuctara (Samii et al., 1999).

MarnutHo-pe3oHaHcHaTta ToMmorpagus (MPT) e wu3oOpasutenHuaT Meron Ha H300p.
VIHTeH3UTETHT HA CHTHANA € WACHTHYCH ¢ TO3W Ha JimkBopa. MPT mo3BonsBa ochluecTBABaHE Ha
nuepeHIraiHa AUarHo3a ¢ IPYrH KHCTO3HHM JIe3HH Jiokanusupanu B 3US, kaTo enuaepMmouniHa
kucta, Maindopmarmara Ha JeHnu-YOokep W HCEHHUTE BapuHaHTH, Mera IUCTEpHAa MarHa H
CXMHOKOKOBa KHCTa, Bb3 OCHOBA Ha CUTHAJHUS HHTCH3HUTET Ha JIE3UATA, Pa3lOIOKCHHUETO Ha
YEeTBBPTHUSI BEHTPUKYJI ¥ €BEHTyaJHaTa My KOMYHHKalUsl ¢ KucTara, tentorium cerebelli, torcular
Herophili u pasmepa Ha 3a1Ha deperHa siMKa, HATMIUEeTO WITH He Ha vermis cerebelli u mp. (Berete
etal., 2019).

B cBeroBHaTa nuteparypara myOnuKanuuTe Ha ciydan Ha cumnromatuunu MAK B 3amna
YeperHa sMKa Ca CPAaBHUTEIHO OTPaHWYEHH IO OTACIHH CIIyYaH, MAIKH CePUH /WA KOXOPTHH
npoyuBaHus ¢ eHO pamo (Single-arm cohort studies), koeTo 3aTpyIHSABA ONPEACISIHETO HA TOYHHUTE
WHIMKAIMK 332 OCHLICCTBSBAaHE HA OIEPATHBHO JICUYCHHE, KOETO CE OCHOBaBa OCHOBHO Ha
cybektuBHHTE orutakBaHus Ha nanueHtute (Lockard et al., 2024). B nuteparypara ca cboOIIeHH
pa3IMYHN XMPYPTUYHH MOAXOIM, KOWUTO BKIOYBAT (peHEeCTpalys Ha KHUCTATa, CTEPEOTaKCHYHA
MYHKLUH, SHJOCKOICKa (PeHeCTpalus Ha KHCTaTa, (UCTONEPUTOHEAICH IIBHT, MapCyIHATH3aLHs
Ha KHCTaTa B CyOapaxHOMAATHOTO MPOCTPAHCTBO M IBJIHA HIM YACTHYHA PE3eKLMs HA CTCHATa Ha
KHCTaTa upe3 AUpeKTeH XxupyprudeH goctsn (Berete et al., 2019). [Togo6Ho Ha Berete et al. u Hue
cuWTaMe, Ye MUPEKTHHS XHUPYPTHUYEH JOCTHII JaBa BB3MOKHOCT HE caMo 3a (eHecTpamus Ha
KHCTaTra, HO W 3a MbJHA WIM YaCTHYHA PE3CKIMsS HA apaxHOWIHATA CTEHa, KOETO IO3BOJISBA
KOMYHHKAIMs Ha CBIBPKMMOTO HA KHCTaTa ChC CyOapaXHOMIHOTO TIPOCTPAHCTBO, KOETO
npeaoTBpaTsaBa eBeHTyanHu peruausu (Berete et al., 2019). OOmupHUAT Tperie Ha IUTepaTypara
MOKa3Ba, ue CJIejl OTIEPATHBHOTO JIeUeHHE Ha apaxHOouAHUTe KucTr Ha 3YSI e Hanuie momoOpeHie
Ha rnaBobosmero npu 90% ot manumeHTture, 88% Ha MaJKO MO3BYHHTE CHUMNTOMH, 92% Ha
rajieHeTo/ToBpBIIaHeTo, 78% Ha nmpobieMute Ha ciayxa u 91% Ha 3putennute cmyiuenus (Lockard
et al., 2024).

3. 3AK/IIOYEHUE

ApaxHOMJIHATE KUCTH Jokanmmu3upanu B 3US ca cpaBHUTETHO penkH, HO 3a TSAX TPsIOBa Ja ce
MHCIIH B CIy4YawWTe, KOTaTO CHMOTOMHTE ca C TO-TOJsIMa JAaBHOCT, HESCHHW WM TPYAHH 32
obsicienne. MPT e AMarHoCTUIHOTO CPEACTBO HAa M300p, KOETO TIO3BOJISIBA, KAKTO J]a CE YCTAHOBH
rojJeMrHaTa Ha KACTaTa, TOYHATA U JIOKAIN3AIs, B3aHMOOTHOIICHUATA M C OKOJIHUTE CTPYKTYPH,
TakKa U Jia ce oChlIecTBU Au)epeHIanHa Tuarso3a. ToTanmHaTa pe3eKIys Ha KUCTaTa € JICUCHUETO
Ha u300p, KOETO NPEAOTBPATIBA PEIUIUB HA 3a00JIIBAHETO.
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ASSESSMENT OF THE NEED FOR DRAINAGE IN LAPAROSCOPIC
APPENDICECTOMY
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Chavdar Atanasov 4, Darin Atanasov*, Anton Todorov!
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Abstract: Surgical treatment of acute appendicitis remains one of the most frequently
performed procedures in emergency surgery. According to literature data for Bulgaria in 2022, 4253
appendectomies were performed. However, there are no statistics on the applicability of minimally
invasive procedures in the treatment of this disease. The routine placement of drainage in the
abdominal cavity after laparoscopic appendectomy has been denied. The need for drainage in cases
of complicated acute appendicitis remains debatable. The aim of our study is to analyze the main
factors influencing the decision of the surgeon whether to place a drain when performing
laparoscopic appendicectomies or not, as well as the presence of intraoperative and postoperative
complications. The medical documentation of patients with appendectomies performed for a period
of 3 years in the Department of Surgery of the “Uni Hospital” Hospital — Panagyurishte was
retrospectively reviewed and analyzed. During this time period, 139 procedures were performed in
cases of acute appendicitis (laparoscopic and conventional). Of these, complicated forms of the
disease were found in 43.9% of patients. We consider destructive appendicitis and diffuse peritonitis
and difficult closure of the appendicular malleus as main factors influencing the choice of placing
an abdominal drain. Despite the data presented in the literature that drainage after appendectomy in
complicated appendicitis does not lead to improved postoperative outcomes, in a large number of
cases this procedure continues to be performed. Our results support this thesis and we recommend
for the abdominal drain to be placed under strict indications.

Keywords: laparoscopic appendectomy, complicated appendicitis, peritonitis, abdominal
drainage
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1. BBBEJEHMHE

OcTpusT aleHAWINUT € €AHO OT Hal-4eCTUTE CHCTOSIHUS BOACIIM 10 OCTBP XHPYpPIHUCH
KOPEM U HaJlaraliy CIIEHIHO ONIEPATUBHO JieueHue B xupyprusra. I[1o nanau nva HCU 3a 2022 ronuna
B bwirapust ca usBbpuieHu 4253 anenpexromun (HCH, 2023). Jlanapockornckara aneHISKTOMHES CE
CYHMTA 3a 371aTeH CTAHJAPT B JICUSHUETO Ha Ta3u OOJIECT U € METO/ Ha M300p, OCBEH NPH HAJIHYHE HA
KOHTpauHIUKaIUK 3a Janapockonus. IIpoydBaHus noka3BaT, 4e MUHMUHBA3UBHUSAT MOJIXOJ € HE
caMo €KBHBAJICHTCH, HO OPU MO-I00Bp OT KOHBEHIMOHAIHKS B MHOTO OT ciydaute (Schuster et
al., 2019). Octpust aneHAUIUT OMBa HEYCIIOKHEH U YCIOKHEH. Y clloKHEeHaTa popma cama 1o cebe
CH HOCH TIO-TOJISIMa BEPOSATHOCT OT Pa3BUTHE HA CIEJONEPATUBHU yCIokHeHUs. C 1es1 HaMassiBaHe
UM HIKOM OIEpaToOpd U3BBPIIBAT NPOQHUIAKTHYEH APEHAX HA KOPEMHATa KyXHWHA Clex
aTNCHANIIEKTOMHS, JOKAaTO APYyTH ro oTpuyar. [lopanu ToBa Bce omie HAMa TBBPACHM IPaBHiIA 3a
to3u tur npouexypu (Liao et al., 2023).

2. HOEJ

Ilen Ha HameTo mMpoy4BaHE € Jla Ce aHaJIM3UpaT OCHOBHHUTE (DAaKTOpH, BIHUSECUIH BBPXY
pEIIeHHEeTo 3a MOCTaBsiHE Ha JIPEH IPU U3BBPIIBAHE HA JIallapOCKOIICKU alleHAUIIEKTOMUH, KaKTO U
HQJINYUETO Ha UHTPAONIEPATUBHU U TIOCTONEPATUBHU YCIOKHEHUS.

3. MATEPHUAJIA 1 METOJHA

BkirouBamy KpUTEpHH B TOBAa NPOYYBAaHE Ca BCHYKM MAIUEHTH, IUATHOCTUIMPAHU H
ONepHpaHH IO TOBOJ Ha OCTHP alCHIUIUT — JIATAPOCKOIICKM M KOHBEHI[MOHAIHO. Pasrienaxme
¢dakropute, BIMsACIIM BHPXY H300pa 3a IOCTaBsHE Ha KOPEMEH JpEHaX — TaKuBa ca
HHTpaollepaTHBHATA HAXOJAKa, KakTO M XoJa Ha omepaunusara. llpernmemaxme MeauIMHCKaTa
JIOKyMEHTallis Ha TMAIMeHTUTE C W3BBPIICHU amneHIEeKTOMHUHM 3a Tepuoaa oT sHyapu 2022 mo
cenremBpu 2024 roauHa B XupypruuHo otneneHue Ha MBAJI “Yum Xocnurax” — rp.
[Manartopuie. MHpopmanusaTa 3a 139 aneHneKTOMHUN ce aHATM3Mpa PETPOCIIEKTHBHO. [Ipy Becnuku
MAIMeHTH € W3IOJI3BAaH CTaHJapTU3UPaH MEAMKO-IMAarHOCTHYEH IUIaH, BKJIIOYBAIL: CHEMaHE Ha
oOcToiiHa aHaMHe3a, (pU3KKaIeH Nperie, J1abopaTopHH H3cieBaHus, abJoMHHaIHa exorpadus,
KaKTO M KOMITIOThPHa TOMOTpausi Ha KOpPeM M MallbK Ta3 IIPU HEACHUTE KIMHUYHH CIydYau.
W3BbpIIeHH ca ChIO TaKa ¥ ANArHOCTUYHH JIANapOCKONNH, KOUTO MY MTOKa3aHMs ca IPEMUHAIIH B
TepaneBTHYHH. Pa3iennxme onepupaHuTe NAalMeHTH HA JABE TPYNH: rpyna A — ¢ IOCTaBeH
npodriIakTHYeH ApeHax, u rpyna B — 6e3 gpeHaxx. CpaBHHUXMe JBETE TPYIH 110 HAKOJIKO OCHOBHH
KpuUTepHUs: HaMUu4Yue Ha GopMUpaH aneHauKyIapeH adcuec, nepdopalius ¢ JoKajleH/TeHepaIu3upaH
MEPUTOHUT, XHUPYPrHYHA TEXHUKA, ONEPAaTHBHO BpeME€, pPAaHHM W KBbCHH YCIOXKHEHHA U
MIPOABIDKUTETHOCT Ha OOTHIUYHUS TPECTOM.

4. PE3VIITATH

3a oGcmexBanus mnepuon or 3 roaumHuM (sHyapum 2022 1. — cenremBpu 2024 T1.)
JIMarHOCTUIMpaxMe 1 onepupaxme oomo 139 nanmenty — 63 >keHu 1 76 MBbXKe ChC Cpe/IHa Bb3PaCT
27.7 ronuau + 18.6 (oOxBat 4-74). Jlanmapockoricka aneHaeKToMus Oele H3BbpIIeHa IpHu 95 ot Tsx
(68.3%) u xonBenuuoHanHa — npu 44. OT oOpa3HHTE METOIM 3a JAWATHOCTHKA € HM3BBPIICHA
abmomuHanHa exorpadus npu 87, a npu HanudHU chMHeHUS — 1 KT — npu 41 oT mamueHTwHre.
ITopagn HemoCTATPYHO KATETOPHYHHU KIWHUYHH, JTAOOpAaTOPHM M HMHCTPYMEHTAIHH [aHHH, 32
OIIGHKa CHCTOSHHETO Ha MaIleHTa M HAJHMYUEeTO MM OTCHCTBUETO Ha MATOJIOTHYEH MpOIEC B
obiacTTa Ha afeHANKYIAPHUS U3PACTHK, MPUCTHIMXME KbM IHArHOCTHYHA Jlamapockomnus (n —12)
(¢mr. 1).

Ot omepupanuTe nipe3 oOcienBanus mepuo naueHTu B 43.9% oT cirydante yCTaHOBUXME
ycioxxHeHa gopma Ha G6osiectra (n-61). ITo oTHOLIEHNE HA MHTpaoNiepaTHBHATA HAX0/[Ka OTKPHXME
CJICZIHOTO: HaJMYME HA JECTPYKTHBCH/TAHIPEHO3CH aneHIUuUT — 37, mepdopaius C JIOKaJeH
MEPUTOHUT — 9, MepHaneHAuKyNapeH abcuec — 8, reHepanu3upad neputoHut — 7 (dur. 2).
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Meroau 3a TUArHOCTUKA HA OCTPHUS AIICHIAIIAT
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9 — nepdoparust ¢ JIOKAJICH NIEPUTOHUT
B 8 — nepuanenukynapen aGenec

Il 7 - resepanusupan NepHTOHHT

®durypa 2.

KonBepcun u3BbpLUIMXME MPU S5 OOJIHM, B CIy4auTe C YCTAaHOBEH TOTAJICH MEPUTOHMT.
PyTuHHO mocTaBsiHe Ha KOpEMEH JIpeHax Oellle M3BBPIIBAHO M0 MpeleHKa Ha ollepaTopa U TaKkoBa
€ HAJIMYHO TIPH 26 OT ONepUpaHUTE MAIMEHTH C YCIOXKHEH aneHauiut (Tpyma A). Ipyma B — ¢
M3BBPILICHH UPHUTALIUS U aclupalus, 6e3 mocieaBalno qpeHupane, Biousa 35 6onuu (dur. 3).

[TocraBen aboMuHAJIEH IpeH

rpyna A — ¢ JipeHax — 26 Il rpyna B — 6e3 apenax — 35
®urypa 3.

CpeqHOTO OllepaTHBHO BpeMe Ce pa3jinyaBalle NpH JABETEe IPyNH KaTo Oelle B 032 HA
nanuenture 6e3 npeHax — 60.1 munyt =+ 18.3 (o6xBar 30-110) u 83.3 munyTn + 50.9 (o6xBat 30-
215) 3a npenupanute nanueHtH (p-0.000). Henpenupanara rpyrma nokasBa M CKbCEH CpeJeH
OOJTHUYEH MIPECTOH, CpaBHEH ¢ ApeHrpanara — CboTBETHO S5.19 qam + 0.63 (o6xBat 4-7) 1 2.91 nHM
+ 0.70 (o6xBat 2-5). Makap u 1a oT4ATaMe 3HaUYnMa pasiifKa B Opos JIETIOAHA TIPH IBETE TPYIIH,
craTucTHYeckd Ta ¢ HecurHupukantHa (p=0,87). [Ipm ananmmza Ha oOmiara cliefonepaTUBHA
3abomsiemMoct (WMH(EKIus Ha olepaTWBHATAa paHa, CICIONEPATHBEH WIEYC, ITHEBMOHHS) HE ce
Ha0IfoaBa pasiinka MexIy aere Tpynu — 15.4% (n-4) ot rpyma A u 8.6% (n-3) ot rpyma B.

Cepuosnn ycnoxunenus (Clavien-Dindo III, mocTonepaTnBeH MHTpaabgoMIHAICH abcIiec)
ce yCTaHOBHMXa 10 2 cilydas M OT JBETE Ipynu — 0e3 CUrHU(MKaHTHA pas3iMKa MEXIY TX.
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CwmppTHOCT min yenoxHenust [V creren mo Clavien-Dindo ckanmata He ca HaOmto1aBaHu, HIMA U
OTYETEHH pexocnuTanusanuu (¢pur. 4).

Ioxa3zaren I'pyna A (c apenax) I'pyna B (0e3 npenawx) S/NS

O061a 3adonsemoct (n, %) 4 (15.4%) 3 (8.6%) NS
Clavien-Dindo III (n, %) 2(7,7%) 2 (5.7%) NS

CpesiHO onepaTHBHO BpeMe (MHH) 83.3 £50.9 (30-215) 60.1 % 18.3 (30-110) S
Bonuuyen npectoi (aHH) 5.19 £0.63 (4-7) 291 £0.70 (2-5) NS

Jleranurer (n) 0 0 -

0O S - significant — curundukaria pazauka u NS — non-significant — HecurunukanTHa pasiuka;
®urypa 4.

5. OBCBXIAHE

Octpusar anenaunut (OA) e cuuTaH 3a Haii-yecTara NMPUYMHA 32 XOCIUTAIHM3AIMS U
orepaTHBHA HaMeca B CIICIIHATa XUPYPrus KaTo MpeAroYuTaHaTa METOIUKa € JIAapOCKOICKaTa.
MuHHMHBa3WBHATA allEHACKTOMHS € BbBeJcHa mpenu 0mm3o 40 TOAWHU OT aKyIIep-THHEKOJIOoTa
Kypt Cemm. JIHec T4 € mpueTa 3a 6e30MacHO U €PEeKTHBHO XUPYPrudHo JieueHue Ha OA, B3eMaKku
TIpeIBU HEHHUTE IPEANMCTBA KaTO IO-HUCKA YeCTOTa Ha MH(EKIHs Ha onepaTHBHATA paHa, I10-
c1abo m3pa3eHa MOCToNepaTHBHA 0OJIKa, HAMaJIeH OOJHWYCH IPECTOM M BpeMe 3a Bb3BpPBINAHE Ha
TpynocnocobnoctTa Ha naruenta (Fadl et al., 2022). 95 ot HamuTe aNeHAEKTOMUM Ca U3BbPIICHH
Yype3 Janapockoncku noaxo (68.3%). JlnarnocTuuHaTa JanapoCcKOmusi O3BOJISIBA OCTABSIHETO HA
TouHa JuarHo3a B Haa 90% OT KIMHUYHUTE Clydyau, OCOOCHO MpHU HESICEH KOPEMHO-O0O0JIKOB
CHHJPOM M YEeCTO CIECTSBA Ha MAllMEHTHTE HEHY)KHa excrutopatuHa namaporomus (Abdullah et
al., 2021). Upes nmamapockonus cme ycranoBwin 100% chBIajeHWe Ha AMArHO3aTa “OCTBP
aneHAUIUT Tpu 12 oT HamuMTe OOJIHU, MPU KOUTO B MOCIEICTBUE CME TIpeMaxHalli arneHIuKca B
paMkuTe Ha chiiata omnepaims. [Ipu ycnoxsneHute ¢opmu Ha OoJjiecTTa, JEKyBaHUH upe3
MUHUHMHBa3WBHH TEXHHUKH, C¢ HAOJIOJaBa IO-BUCOK PHCK OT pa3BUTHE Ha MOCTOINEPAaTHBCH
naTpaadbnomuHanes abcrec (MAA). B Te3u cirydam roisiMa 4acT OT XHPYP3UTE IPEAIOYUTAT
MOCTaBSHETO Ha a0JOMHHANICH IpeHaX, HalH-4ecTo B MalKWs Ta3, KOHTO Ja IpeBaHTHpA
¢dopmarnmsta Ha rHoiiHa konekius (Fadl et al., 2022). TaksB cme moctaBuiu npu 42.6% (n-26) ot
orepupaHuTe HU HanueHTtd (rpyma A), a ocranamute 57.4% (n-35) cme octaBmin 0e3 ApeHax
(rpyna B). Amepukanckata Acoumanus no TpaBmarmuHa Xupyprusi (AATX mmm AAST —
American Association for the Surgery of Trauma) mpesara ckopoBa cucTeMa 3a OIEHKa Ha
YCIIO)KHEHHS aNeHIUINT, OazupalkW ce Ha TEeKECTTa Ha BB3MAICHHETO, KOSTO BKJIIOYBA MET
crenenu: | cTeneH — HEYCIOKHEH aneHauuuTt, Il crenen — ranrperoseH aneHaunut, Il crenen —
nepdoparus Ha aneHaukca ¢ gpexarHa kontamuHaiys, [V crenen — nepdopanus ¢ popmupane Ha
abcuec u V creneH — nepdopamnys ¢ TeHepaIn3upaH IEPUTOHNT. VI3BBPIIEHO € TpoydBaHe, MpH
KOeTO € n3noi3BaHa ciomenarata AAST ckopoBa cucTema, IMaIo 3a el Ja OlEH! acollhaIusITa
Ha a0JIOMUHAITHUS ApeHaX ¢ mocrornepatuBHusS MAA. PesynraTure mokassat, e JPEHBT HE CaMO
HE yCIIsiBa Ja TPEJOTBpaTH o0IaTa IepHoliepaTHBHA 3a00JI1eMOCT, B YaCTHOCT — YeCTOTaTa Ha
¢dopmupane Ha UAA, HO OCBEH TOBa BOJIY U J0 YBEIMYEHO BPEME 3a Bb3CTAHOBSBAHE HAa YPEBHUS
nacax M yaeinkeH OonmxuueH npectoii (Liao et al., 2022). Tesu TBbpacHUS ca 0 TojsMa CTeleH
MOJKPETICHU OT JaHHWTE, MOJYYCHH W OT HameTo npoyusane. [Ipu cioydamte Ha UAA cme
MpUjIarajd KOHCEpBaTHBHA CHCTEMHA aHTHOWOTHYHA Tepamus. Peomepanny He ca W3BBPIIBAHMU.
BusyanusnupannTte mo BpeMe Ha HMHTpPAONEpaTHBHATA EKCIUIOPAINS JCCTPYKTHBEH AaleHIWIUT,
niepdoparus ¢ JiokajaeH neputoHuT u nudysen neputonut (AAST crenen > II) ca Bp3meiicTBamu
BBPXy m300pa HU 3a TOCTaBSHE HAa KOpeMeH IpeHax. Hepsmko ce ciiydyBa fa ce CpemiHaT U
TPYZHOCTH B 3aTBAPSHETO HAa allCHANKYJIAPHUS IyKaH, KOETO IIPH JIalTapOCKOTICKUTE alleHACKTOMUHT
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M3BBpIIBAME UYpe3 EHAONHMraTypu (CHIONYI), €HAOCTAIUICPH WU METallHu, abcopOupamy u
HeabcopOupaIy ce IoJTUMEPHU CKOOH (XEMOJIOK € Haif-ueCcTo U3IMOJI3BAHMAT OT HAC METOJ ), BMECTO
IpUIaraHuTe IIPU OTBOPEHHUTE AlICHASKTOMUM JIMTUpaHe HA OCHOBATa Ha alleHIUKCA M MOCIIeBaLll
WHBarMHUpAl] IIeB Ha YyKaHa. B ciydanTe Ha yCIIOXHEH alleHAUINT, 0COOCHO IPH FaHIPEHO3CH
i nepgopupan aneHIuKe, € Bb3MOXKHO KOMIIPOMETHPAHETO Ha OCHOBaTa Ha mociieqHus. Tosa
NPEe/CTaBIsIBA NPEIU3BUKATEIICTBO IIPE]] OIepaTopa M OKa3Ba CHIHO BIIMSIHUE NPU B3MMAaHETO Ha
pelieHre naiu Ja ce apeHupa kopemHara kyxuna wiu He (Caballero-Alvarado et al., 2023). Ilo
OTHOIIIEHHE Ha OCHOBATa Ha alleHAMKCa, IIPH BCSIKO ChbMHEHHE 32 HErOBaTa MHTAKTHOCT, HUE CMe
MOCTABSUIM MPOQMIAKTHYEH KopeMeH jpeH. [lo nmurepaTypHH JaHHM MMa IpearojaraeMa Bpb3Ka
MEXIy W3MOJI3BAHETO Ha JPEHAX W Pa3BUTHETO Ha IOCTOINEpAaTHBHA YpEeBHA HEMPOXOIMMOCT U
HNapaJIUTHYCH WIEYC, ABJDKALIM Ce Ha MEXaHHMYHA OOCTPYKLHSA OT JpeHa KaTo 4YyXXKIO TSIO HIH
BbBellcHa MH(EKIMA B KopeMHaTa kyxuHa oTBBhH (Abu et al., 2022). Beupekn ToBa TakuBa
yCIIO)KHeHHS He 0sixa HaOJIoZaBaHU B HUTO €IHA OT aBeTe Ipymnu (A u B) B paMkuTe Ha HamIeTo
n3cnensaHe. Hamame ciiydan Ha peXOCTIUTAIN3ALMS, HUTO TAKUBA Ha JICTAIIUTET.

6. HN3BOIU

Bbrpeku NpOTHBOpEYMBHUTE apryMEHTH 10 OTHOIIEHHE HEO0O0XOJMMOCTTa OT PYTHHHO
MIOCTaBsiHE Ha JPEHaXX MPH JalapoCKOIICKaTa aleHIUIIEKTOMHUS, B TOJIsIMa 4acT OT CIy4JauTe Ta3u
npoleaypa MpoAbIKAaBa J1a CE U3NBJIHABA. Y CIIOKHEHHAT alleHAUINT He € aOCONI0THA NHIUKALUS
3a TIOCTaBSHETO Ha JPeH U NMPOQMIAKTHIHOTO U3MOJI3BaHEe HA a0IOMUHAIHO JPEHUpaHe HE TPsAOBa
na Obze oKypakaBaHo. Hue cuntame, ge To TpsOBa fa Ob/€ CTPOro MPEHU3UPAHO W M3BBPIIBAHO
caMo IpH KaTerOpHYHM MOKa3aHMUs.
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Pe3tome: bosectra Ha KpoH € XpOHUYHO BB3MAIUTETHO 3a00JsIBaHE HA CTOMAIITHO-YPEBHUS
TPaKT, KOETO 4YecTo Bomu a0 (ubposa u upesHu crpuktypu (Baumgart & Sandborn, 2012).
PasrpannuaBaneTo Mexay Bb3nalieHne ¥ GuOpo3a € OT pelaBanio 3HaYCHUE 332 TePareBTUUHHS
MOAXOJ — BB3MAICHUETO MOXE J[a Ce JICKyBa C MEJMKAMEHTH, JOKaTo (udpo3ara 4ecTo U3MCKBa
xupypruvna uarepsenius (Frolkis et al., 2013; Ramadas et al., 2021). KoHBEHIIMOHATHUTE METOTH
3a OLEHKa, KaTo KOMIIIOTBpHa ToMorpadcka eHreporpaduss M MarHWTHO-PE30HAHCHA
eHTeporpadus, UMaT OrpaHHYCHUS IOpaIy 00I’bYBAHETO M BUCOKATa LICHA.

KarouoBu gymu: CD — 6onect Ha Kpon, CTE — xommoTsp-ToMorpadcka enTeporpadus,
MRE — marautHo-pe3onancHa enteporpadus, SWE — enacrorpadus cbe cps3Bamia BbiHa, kPa —
kuyonackany, (k) — Kama-koepunuent, AUC — mutomr mox kpuBarta

1. BBBEJAEHHE

BoiHoBara enacrorpadust Che cps3Baiia BbIHA € HOB METOJ, KOWTO KOJIMYECTBEHO OLICHSBA
IUTBTHOCTTA Ha THKAHWUTE M MOXeE J[a MPEUIOKHU TO-TPEIH3HA OlleHKa Ha (PUOPO3HUTE MPOMEHH
(Ferraioli et al., 2012). SWE Beue ce u3moJ3Ba 3a Ol[eHKa Ha YepHOapoOHa Gudpo3a U TYMOpH Ha
I'bpAaTa, HO MPUIOKESHUETO M MPH CTPUKTYpPH HA 4YepBaTa ¢ cpaBHHTeTHO HOBO (Stidham et al.,
2011; Dillman et al., 2019). Llenta Ha npoy4BaHeTo € na ce oueHu edekTrBHOCTTa Ha pSWE 32
pasrpaHuuyaBaHe Ha (GUOPO3HH OT BBH3MANUTEIHH YPEBHHU CTPUKTYPH HPH MNAaLHEHTH ¢ OOJeCT Ha
Kpon.

2. M3JIOKEHHUE

Metoam, Au3aiiH 1 y4aCTHHIU:

[IpoyuBaHeTo € TPOCIEKTHBHO W BKIIOYBa 26 TANHWEHTH CHC CTPUKTYpH Ha
nieyMa/uiaeoKoJI0Ha, THarHOCTUITMpaHu ¢ 6onect Ha KpoH, kourto ca moanoskenu Ha pSWE nipenn
xupypruuHa pesekuns. SWE m3cienBaHeTo € W3BBPIICHO B paMKHTE HA €IHA CEIMHIA Ipead
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onepanusaTa. Kpurepun 3a BKIrouBaHe ca BB3pacT 18—75 ronuHu v sicHa BU3yan3amysi Ha CTeHO3a
IIpU KOHBEHIIMOHANICH YNTpa3ByK. VI3KIIOWEHW ca MAIMeHTH ¢ Jiomo KadecTtBo Ha PSWE
N300paKEHHUETO.

Yarpa3BykoBo u3cieiBaHe:

SWE ce m3BppmBa ¢ ynrtpasBykoBa cuctema SIEMENS ACUSON 2000 u nuHeeH
tpaHcmocep 14L5 SP 15-4MHz. Cpennara CTOMHOCT Ha €JacCTHYHOCTTa (B KHJIOMACKaIM) CE
M3YKCIIABA OT TPH TOCIEIOBATEIHN M3MepBaHus Ha creHo3upanus cerment (Liu et al., 2015). 3a
KOHTPOJIHA TIpo0a ce u3Mmon3Ba 37pasa upeBHa cTeHa. SWE H300pakeHusITa ca [BETHO KOJUPAHH
MPENCTaBsIT ITBTHOCTTA HA THKAHTA.

IIaToXHCTOJIOrMYHA OLIEHKA:

Cren Xxupyprudta pe3eKius YpeBHUTE MpoOu ca GUKCHPaHU U OLBETCHH C XEMAaTOKCHJIHH-
eo3ud (H&E) 3a oreHka Ha BB3MAJICHHUETO M C TPUXpPOM Ha MacoH 3a olleHKa Ha (ubpo3ata.
OreHKaTa € W3BBPIICHA OT MATOJOr C OMHT B XPAHOCMUIIATEIIHUTE 3a00JISIBaHUS, U3MOJI3BANKH
MOJIYKOJIMYECTBEHA CUCTEMA 3a KJIACH(UKAIIMS Ha Bh3MaJIeHUEeTo 1 (hudposara.

e

1. EHI[OCKOHCKI/I o0pa3 2. Makpockoricku o0pa3z 3. OuseTsiBaHe ¢ X-E 4. OuBeTsiBaHe C
Tpuxpom Maconu

OrieHKaTa Ha BB3MAICHUETO CEe U3BBPIIH M0 4-CTENeHHA CKalla:
e QOuenka 0 — JIuncsa Bb3HaICHHUE.
e Ornenka 1 — Hamnuue Ha BB3ManuTeneH MHOUITPAT caMoO B JIaMHUHA TPONPHUS Ha

MYKO3aTa.
e Omnenka 2 — CyOMyKO3HH OTHHUINA Ha BB3MAJICHNE W/WIN TPAHCMYPAITHH Bb3MATUTEITHN
HHOUITPATH.

e  Onenka 3 — 3HaYUTEHO JUCEKIIMOHHO KOH(ITyHPAIO TPAHCMYPATHO Bh3NAJICHHE.

Onenkara Ha ¢puOpo3ara ce U3BHPIIN 110 4-CTEIIEHHA CKajla:

e Ounenka 0 — JIuncsa ¢pudpo3sa.

e Onenka | — Munnmanna ¢pudpo3a B cyOMyKo3aTa uin cyoceposara.

e Ounenka 2 — [loBumena cyomyko3Ha ¢puopo3a, GruOpO3HM CENTH B TYHHUKa MYCKYJIapUC
NIPOTIPHSl, yBEJIMYaBaHe Ha CyOCepO3HUS KOJIAX.

e Ormenka 3 — 3HauynTenHa TpaHCMypanHa (uOpo3a, U3pa3eH cyocepo3eH KOJax.

CraTHCTHYeCKH aHAJIN3:

Wzpbpmen e anamms ¢ SPSS 16.0. CpaBHeHmsTa MeXx Iy TpymuTe ca HampaseHu ¢ Kruskal-
Wallis tect, a edbektuBHOCTTAa Ha pSWE 32 pasrpanndaBane Ha ¢ubposa e omenena upe3 ROC
aHanmm3 ¢ m3uucisaBane Ha wromTa nox kpusata (AUC). ChOTBETCTBHETO MEKIY YITpa3ByKOBaTa
Y TIaTOJIOTUYHATA OIIEHKa € u3uuciieHo mo Kana-koedurment (k).
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Pesyararn:

Jdemorpacku M KIMHUYHU XapAKTEPUCTHKH:
0010 26 manueHTH ca BKIIOYeHH B aHamm3a. Cpen Tax 15 mmar cTpukTypa B mieyMma, a 11
— B aebenoto yepBo. Cpennata npoasnkuterHocT Ha SWE e 9 munyTH.

SWE npu ¢ubpo3sa:

CpenHaTa CTOWHOCT Ha €JIaCTHYHOCTTA CE YBeJIMYaBa C TexecTra Ha ubposata — 14.7 +
2.2 kPa nipu nexa ¢udpo3a, 17.8 + 3.6 kPa npu ymepena u 23.1 + 6.1 kPa npu texxka pudposa (P =
0.008). SWE noka3sa uyBctBUTenHOCT (75.7%) u cnemuduynoct (98.9%) 3a pasrpaHnuaBaHe Ha
Texka Gpuoposa npu rpanndHa croiHocT oT 21.96 kPa (AUC = 0.821).

HaunenTn ¢ $uOPO3HN CTPHKTYPH Ha Je5e0TO YepBo
XHCTOJOTHYHH Pe3ViaTaTH
Crenen 1

JeK0 Bh3NajgeHNne I:I 13.3%
Crenen 2
ovepeno pwanareunc [ 7.6

Crenen 3
TeAKO Bb3NajJeHNe D 10.0%

XHCTOXHMIYHH pe3yaTaTn
Crenen 2

oiepena gmsposa | ] 33.3%

Crenen 3

®@urypa 1. PezynraTute 0T XUCTOJIOTMYHOTO M XMCTOXMMHUYHO H3cieBaHe ¢ Tpuxpom o Macox
IpH MalMeHTUTe ¢ GUOPO3HU CTPUKTYPH Ha Je0esI0TO 4epBO

SWE npu Bp3najienne:

He e ycranoBeHa 3HauMMa pasiMKa MEXIy CTOHHOCTHTE Ha €JaCTUYHOCTTA IPH PA3IHIHU
crerieHn Ha Be3nanenue (P = 0.470). SWE moka3Ba orpaHudeHa cnocoOHOCT fa audepeHnupa
BB3MAIUTETHH IPOMEHH.

Komounupane na SWE u yarpa3Byk:

Kombunarmsta or SWE 1 KOHBEHIIMOHANICH YITPas3ByK (OI€HKa Mo ckamara Ha Limberg)
BOAM IO TIO-TOYHAa KiIacH(UKalus Ha YPEBHUTE CTPUKTYpH. CBHOTBETCTBHETO MEXIY
yATpa3ByKoOBaTa M MaToJIOTHYHaTa OIleHKa € ymepeno (k = 0.538, P < 0.001).

OObcbiknane:

Pesynrature nokassar, ye SWE e edexTrBeH MeTO]] 32 KOJMYECTBEHO pasrpaHUYaBaHe Ha
¢ubpo3un crpuktypu npu Oonect Ha Kpon. SWE ycnsBa na pasrpannuu Texka ¢pubdposa ot
yMepeHa M JieKa ¢ BHcoKa TouHocT. lIpmioxenumero Ha SWE 3a omeHka Ha BB3NaIUTEIHH
CTPUKTYpH o0aue € OrpaHHYeHO, ThH Karo HsAMa 3HAYMTENHa pa3jivKka B CTOWHOCTHTE Ha
€JIACTUYHOCTTA TIPH Pa3IMYHU CTEIIEHHU Ha Bh3NaJICHHUE.

CpaBHeHHe ¢ IpyrH METOIHU:

Cpasueno ¢ CTE u MRE, pSWE mnpemrara npeauMcTBa KaTo MO-HHACKA IeHA, JIMIICA HA
paauamys ¥ Bh3MOKHOCT 3a KOJIMYECTBEHA OIleHKa Ha (hrbpo3aTa B peaaHo BpeMe. Brrpekn ToBa,
3a pasnuka o CTE u MRE, pSWE e nocTaThuHO HaJekICH 3a pa3rpaHuvYaBaHe Ha Bh3MaJCHHE OT
¢ubpo3a.
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I[IpakTHyecko nMpuiIoKeHHe:

Upes xombunupane Ha pSWE 1 KOHBEHIIMOHAIEH YITPa3BYK C OlleHKA Ha BaCKyJIapH3aIlys
(cxama Ha Limberg) Moe aa ce u3rpaiu HOo-Iperi3eH alrOPUTHM 3a JHAarHOCTHKA Ha CTPUKTYpPU
npu Kpon. ToBa mie mo3Boiu mo-m1o0pa cTpaTrdukanus Ha MaHeHTHTE U e TIOATIOMOTHE H300pa
Ha JICYeHUEe — MEIUKaMEHTO3HO WIIA XUPYPTHIHO.

3. 3AKJ/IIOYEHHUE

BrwiHOBata enactorpadums CbC Cps3Balia BbIHA € OCBHIIECTBMM M TOYEH METOJ] 3a
KOJIMYECTBEHO pa3rpaHuyaBaHe Ha 4peBHa (uoOposa mpu Oonect Ha KpoH. KomOuHupanero Ha
pSWE ¢ KOHBEHIMOHAJEH yJTpa3BYK I0J00psSBa TOYHOCTTA Ha JHArHOCTHUKATa W IOJIIOMara
B3EMaHETO Ha TepaleBTHYHHU pelleHHs. braemmure mpoyuBaHus TpsaOBa na ce (Gokycupar BbpXY
YCBBBPIICHCTBaHE HA METOJMTE 32 Au(epeHIrpaHe Ha Bb3NajJeHue oT pudpo3a U CTaHIapTU3ALHS
Ha pSWE 3a xumHIYHa ynoTpeoa.

BJIATOJAPHOCTMU: Vickam nma m3pass MouTe OJIarogapHOCTH KbM mpod. Bmagmmup
AHJIIOHOB, I.M., gou. anuen JlolkoB, A.M., gou. boxunap Xpucros, n.m., 1-p HesH Panes, n-p
Ilersp Jumutpos u n-p Mius TonopoB 3a TEXHUAT MIPUHOC U IOJKPENa B IIPOLECca HA IOATOTOBKA
W peajm3alysi Ha Ta3yu MyOIuKaus.

JUTEPATYPA

Baumgart, D. C., & Sandborn, W. J. (2012). Crohn’s disease. The Lancet.
https://doi.org/10.1016/S0140-6736(12)60026-9

Dillman, J. R., Stidham, R. W., Higgins, P. D., et al. (2019). Ultrasound shear wave
elastography helps discriminate low-grade from high-grade bowel wall fibrosis in ex vivo human
intestinal ~ specimens.  Journal of Ultrasound in  Medicine, 33, 2115-2123.
https://doi.org/10.7863/ultra.33.12.2115

Ferraioli, G., Tinelli, C., Dal Bello, B., et al. (2012). Accuracy of real-time shear wave
elastography for assessing liver fibrosis in chronic hepatitis C: A pilot study. Hepatology, 56, 2125-
2133. https://doi.org/10.1002/hep.25936

Frolkis, A. D., Dykeman, J., Negron, M. E., et al. (2013). Risk of surgery for inflammatory
bowel diseases has decreased over time: A systematic review and meta-analysis of population-based
studies. Gastroenterology. https://doi.org/10.1053/].gastr0.2013.07.041

Liu, B., Liang, J., Zhou, L., et al. (2015). Shear wave elastography in the diagnosis of thyroid
nodules with coexistent chronic autoimmune Hashimoto’s thyroiditis. Otolaryngology—Head and
Neck Surgery, 153, 779-785. https://doi.org/10.1177/0194599815600149

Ramadas, A. V., Gunesh, S., Thomas, G. A., et al. (2021). Natural history of Crohn’s disease
in a population-based cohort from Cardiff (1986-2003): A study of changes in medical treatment
and surgical resection rates. Gut. https://doi.org/10.1136/qut.2009.202101

Stidham, R. W., Xu, J., Johnson, L. A., et al. (2011). Ultrasound elasticity imaging for
detecting intestinal fibrosis and inflammation in rats and humans with Crohn’s disease.
Gastroenterology, 141, 819-826.el. https://doi.org/10.1053/j.gastr0.2011.07.027

43


https://doi.org/10.1016/S0140-6736(12)60026-9
https://doi.org/10.7863/ultra.33.12.2115
https://doi.org/10.1002/hep.25936
https://doi.org/10.1053/j.gastro.2013.07.041
https://doi.org/10.1177/0194599815600149
https://doi.org/10.1136/gut.2009.202101
https://doi.org/10.1053/j.gastro.2011.07.027

Hayuynu Tpynose Ha Cb103a Ha yueHute B boarapus—ILlnosaus. Cepusi I'. Meaununa,
(hapmanusa u gentasHa meaunuaa, T. XXXII. ISSN 1311-9427 (Print), ISSN 2534-
9392 (On-line), 2025. Scientific works of the Union of Scientists in Bulgaria-Plovdiv,
series G. Medicine, Pharmacy and Dental medicine, Vol. XXXII. ISSN 1311-9427
(Print), ISSN 2534-9392 (On-line), 2025.

QUANTITATIVE ATTENUATION IMAGING - EXOI'PA®CKHU METO/
3A KOJIMYECTBEHA OHEHKA HA YEPHOJIPOBHATA CTEATO3A
Merbp Jumurpos?, Baagumup Anmonosl?, lanuen Joiikos'?, Boxkuaap
Xpucros'?, Jlecucias Cranuen’ 2, Kpacumup Acenon'?
lYuusepceurercka 6oannna ,,Kacnena®, Kaunuka no Facrpoenteposiorus
’Meauuuncku ynusepceurer — Iliosaus,
Bropa kaTeapa no BbTpeminu 6oJiectu, CeKuus Mo racTpoeHTePoI0rus
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Pe3ome: KonuuectBenara nzobpasutenna arerroanus (Quantitative Attentuation Imaging
/QAI=ATI/) e ynTpa3BykoBa TeXHHKa Oa3upaHa Ha ABYHU3MEpPHA CHBA CKaJia, KOSITO CE HHKOPIIOpUpPa
B PYTHHHHTE exorpa)cKy Mperyiein U MoXKe Jia ce TIPOBe/Ie B paMKUTe Ha 2 MHHYTH. B KOHTekcTa
Ha enactorpadusta, QAI mo3BossiBa /a ce OLEHAT MEXaHMYHHWTE CBOMCTBA Ha THKaHHUTE Upe3
KOJIMYECTBEHO OMpEJEIsIHE Ha CTENEeHTa Ha 3aTMXBaHE HA YITPa3BYKOBHAT CHTHAN, OKATO TOH
IIpeMHHaBa Tpe3 4epHoipoOHaTa ThKaH. ToBa 3aTHXBaHE ce yBeIM4YaBa P CTEaTO3eH YepeH Apoo.
ATI ocurypsiBa 4ciieHa CTOHHOCT Ha KOe(hUITMCHTA Ha 3aTUXBaHE.

Karwouosu aymu: QAI/ATI — xonudectBeHo nzobpasurento 3atuxsane, AC — koeuIueHT
Ha 3atmxBaHe, pSWE — ToukoBa HampedHO-BBIHOBa emactorpadus, MASLD — merabonutHa-
IUChYHKIUS acollMMpaHa cTeaTro3Ha yepHoapoOHa Gonect, MASH — metabonutHa-aucyHKIus
aconuupal crearoxernatuT, ROI — pernon Ha untepec, IQR — unTepkBapTuien nuanasoxn, MRI —
PDFF — MarauTHO-pe30HaHCHA MPOTOHHA TUIBTHOCT HAa MacTHata ¢pakius, CAP — koHTpoimpan
rmapaMeThp Ha 3aTHXBaHE

1. BBBEJEHHUE
MerabonuTHa-aIMChYHKIMS acolMUpaHaTa CTeaTo3Ha YepHOpoOHa OoJiecT MpeacTaBisiBa
€/IPOKaITIecTO MacTHO HaTPYyTIBaHE B IToBede oT 5% oT xenaToruTuTe. ChCTOSHUETO € YepHOApOoOHA
nposiBa Ha MeTabonuTHHUA cUHApPOoM. Kinacuduimpa ce karo:
e Upycra — crearosa 0e3 HekpouHpIamanus u puodpo3a.
e  MerabonuTHa-aucyHKus acouuupan creatoxenatut (MASH) — creatosa + GanoxHa
JIeTeHepallys Ha XeIaTOLUTUTE U J0OyJIapHO Bh3MalleHHE.
e Creato3Ha 6oject ¢ ¢pubpo3a — MpeIUMHO TIepHUlieTyIapHa U MePUCHHYCOHIATHA — 30Ha
3; ¢ HampeaBaHE aHTAXHUPA MOPTATHHUAT U MIEPUITOPTAIICH YIaCTBK — 30HA 1.
B 7-16% ot cmygante MASLD nporpecupa 1o 4epHOApoOHa IHUpO3a.
Qdaktopu 3a paszButie Ha MASLD ca: o0e3uTer, AWCIUNHUIEMHUS, WHCYJIHHOBA
PE3UCTEHTHOCT WM 3aXapeH ANadeT THII 2, aIKOXO0JI, XeMaTOTPOITHU BHPYCH, MEIUKAMEHTH U JIp.
Yecrorata Ha MASLD B 1ienusT CBAT HapacTBa BbB BPB3Ka C MI00ATHOTO 3aTIBCTABAHE.
MASLD ce cpema B oxomno 30.8% oT cBeToBHaTa nomynanus. 3a bearapus yectorara € 0KoJIo
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23,2% 3a 2014 r. [Iporao3uTte couar gecrora oT Hag 50% mo 2030 r. B ompeeeHu pernoHy Ha

CBE€Ta.

UepHoapoOHaTa OWOICHS € ,,3JIaT€H CTaHIApPT® W WHBA3WBEH pedepeHTeH METon 3a

oIpesieNsiHe Ha YepHOAPOOHATa CTeaTo3a, HO MMa HeAOCTAThIH, CPEX KOUTO:

e  HeB®s3MOXHOCT 3a Tudy3HA OLIEHKA HAa TApEHXNMA;

MHBa3uBHOCT;

Puck ot xbpBeHe;

Nudeximmy;

Ilena.

Hamupar npunoxeHre 1 HEeMHBa3UBHU METOAM KaTo:

e  MarHuTHO-pe30HAHCHATA CIIEKTPOCKOIHSL.

e  MarauTHO-pe30HaHCHAa MPOTOHHA IUTPTHOCT Ha MacTHaTa (paxims, Kouto obadue ca
CKBIIU U C JUMUTHPAH JOCTBHII.

2. M3JIO)KEHHUE
Karo pemenue Ha Te3n npobiemu mpe3 2022 r. e paspaboreno QAI — KommuectBeHOTO

“300pa3uTETHO 3aTUXBAHE.

IIpuHUMIK Ha U3CIEABAHETO:

1. IloaroroBka:

e [IpeycraHoBsiBaHe Ha NpHEMa Ha XpaHa U TEYHOCTH OT MAlMEHTa Haii-Manko 6 Jaca
Npen U3CIIeIBAaHETO, 32 Jla CBEAAT 10 MUHUMYM CMYIIEHHUSITA OT CTOMAIIHO-YPEBHU
ra3oBe  J1a ce oJo0pH KauecTBOTO Ha oOpasa.

e [lo3umumoHMpaHe B JIETHAJO TOJOKEHUE, B CYMUHALNS, C TIPOTErHATa ICHA PHKa HaJ
TIIaBaTa, 3a Jia ce pa3TerHaT MeXXIypeOpeHNUTE MPOCTPAHCTBA MO3BOISIBAWKH IT0-T00BD
JOCTBIL.

2. Hacrpolika Ha ynTpa3ByKoBaTa cucTeMa:

e  Amapar nogaspxai ATI, o6opyasan ¢ Tpancmiocep (1-8 MHz) .

e (CiieJ KOHBEHIIMOHAHOTO yJITPa3BYKOBO CKaHMpaHe ce akTuBupa pexxuma ATI B cuBa
ckana. Toll HaciarBa OaHHMTE 3a 3aTHMXBAaHE HA YITPAa3ByKOBUST CHUTHAl BbPXY
n300pa’keHUETO.

3. UepHOIpOOHO HM3CIICIBAHE:

e  1300p Ha peruoH: POKyC BHPXY JASCEH YePHOAPOOCH j100. 3no13BaMe HHTEPKOCTAICH
JOCTHIT, KOWTO Ja MUHHMHU3UpPa apTe(hakTUTE U J1a IIPEIOCTaBH HaIC)KTHH JaHHU.

e [locraBsMe mpo3opela Ha 3aMepBaHe Hal-MaJIKo Ha 2 ¢cm IO/ YepHOAPOOHATA KaICyJa,
3a Ja n3berHeM peBepOepanys, ToJIEMH ChIOBE WM OTHHUIITHA YePHOAPOOHH JIC3UH .

e B npozopena Ha 3amepBaHe IocTaBsiMe BETpHII000Opa3eH OOKC 3a B3eMaHe Ha IPOOH.

4. UzmepBane

e Boxkca 3a B3eMaHe Ha TIPOOH NIPECTaBIsIBA PETHOHA Ha HHTEpec (0OMKHOBEHO 2 X 4 cm).
Heob6xonnmo e nenTpanHo no3uimonupane Ha ROI, 3a 1a n3berseM npoMeHINBOCT.

e  l3BppmiBar ce Hail-Mako 5 BaJWIHU U3MEPBaHUA Ha KoeduirenTa Ha 3atuxsane (AC).
W3mepBaHusiTa ce OBTAPSIT, OKATO pe3yaraTute ca noctosiHuu. [Ipuemar ce camo AC
ChC CTOHHOCTH C BUCOKA HaJIeXKTHOCT (Hamp. KoeuIueHT Ha onpeaensHe R2>0,80).

5. Cpbupane u ThakyBaHe Ha qaHHH AC CTOHHOCT:

e Cucremara U3MepBa CTOHHOCTTA Ha KoeduuueHTa Ha 3aTuxsane B dB/cm/MHz, kolito
NIPSIKO KOPENMpa ChC CTEIEHTa Ha YepHOApOOHa creaTo3a. [1o-BucokuTe CTOMHOCTH Ha
AC moka3Bar 1no-roisiMa aKkyMyJianusi HA Ma3HUHU.

e [lpoBepka Ha HaJISKAHOCTTA: YBepsiBaME ce, 4Ye H3MEpBaHHATa OTroBapsT Ha
KPUTEPUHTE 32 HAJICKIHOCT, KaTO HAllpUMep WHTEPKBAPTUIICH JWANa30H M0-MalbK OT
30% oT cpeaHarTa CTOWHOCT.

6. ThiKyBaHe Ha pe3yJiTaTUTe:

e CroitHoctTa Ha KoedpuiueHnTa Ha 3atuxBaHe(AC) ce cpaBHSBA C YCTAaHOBEHHTE
CTOMHOCTH 3a CTENEeHyBaHe Ha YepHOApoOHa cTeaTos3a (Hamp. S0-S3).
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CreneHuTe Ha TEKECT Ha CTEaro3ara Ce HM3YUCIIBAT C MOMOIITA HAa KOHTPOJIUPAHUST
napamerbp Ha 3atuxBane (CAP). SO — 6e3 crearosa (0%—10% mazuunu; 0-23.7 dB/cm); S1 — neka
crearo3a (11%—33% wmazannam; 23.8-25.9 dB/cm); S2 — ymepena crearos3a (34%—66% Ma3HUHH;
26.0-29.2 dB/cm); u S3 — Texka crearos3a (>67% mazauau; >29.3 dB/cm).

MpeaumcTBa Ha QAI:

1. HeunBazusHocT. M304rBa HEOOX0AUMOCTTA OT YEepHOAPOOHA OHOICHS, EIMMHUHUPANKH
PHCKOBETE OT MHBa3UBHH MPOLIEAYPH KaKTO M I'PELIKUTE TIPH B3EMaHe Ha Ipoou .

2. Bucoka 1uarHocTiuHa TOYHOCT ¥ CHJTHA KOpeJlalus ¢ XucTosorusra. [Ipenocrass uncios
koedurmeHt Ha 3aTuxBaHe (AC), KOWTO MO3BOJIsIBA 0OEKTUBHA OIICHKA HA TE)XECTTa Ha CTeaTo3aTa.

3. BpemeBo edexruBHa 0bp3a npouenypa. [1o3Bosssa n3odpassBaHe B peaiHO BpeMe.

4. upoka MPHUIOKMMOCT U JIUICAa Ha HEOOXOIMUMOCT OT CHEIHAIN3UPAHO 000pyIBaHE.
IMoaxonsmia e 3a MAMEHTH € IIHPOK CIIEKTHP OT YePHOAPOOHH 3a00IsIBaHUS.

5. ®UHAHCOBO NM3rO/IEH METO/] B CPABHEHNE C MArHUTHO-PE30HAHCHA IIPOTOHHA IUTBTHOCT Ha
MacTHaTta (ppakuus UM MarHUTHO-PE30HAHCHATA CIIEKTOCKOIIHNSI.

6. Hucka xpuBa Ha oOy4enue: TexHUKaTa H3MCKBAa MUHUMAIIHO JOITBITHUTEIHO O0YUIEHHE 3a
PEHTTEHOJIO3H U eX0TpaduCTH.

7. Bucoka Bw3mpousBoaumoct: ATI ocurypsiBa HajeXaHU 3aMepBaHUS IPU CIa3BaHE Ha
IpaBUJiHa TCXHWKA HA U3IIBJIHEHU C MUHUMAJIHA BapI/Ia6I/IHHOCT.

8. [To3BoJIsIBa LISJIOCTEH aHAIM3 HA YEPHOAPOOHUST APEHXUM.

9. Moxe z1a ce U3BBPILIH C HOMOIIITa Ha IPEHOCUMH YJITPa3ByKOBU MAIIMHU, KOETO I'0 IIPaBU
MOJIXOISIII 33 U3II0JI3BAHE B KIIMHHUKHU, OOJHUIIM M MECTa C OTPaHUYEHH PECYpPCH.

10. YnobeH 3a marpienta — 0e300J¢3HeH, Obp3, 03 paguarms.

11. Io3BonsBa mpocnensBaHe B AMHAMHKA MPOTPECHiTa Ha 3a00JIIBAHETO M OTTOBOpa OT
JICYCHUETO.

Henocrarbum:

1. OrpannyeH o0xBat Ha YepHOApOOHATa orleHKa. QAI ormeHsBa IpeANMHO YepHOApoOHaTa
creato3a. Toil He oIeHsABa NUPEKTHO 4YepHOApoOHaTa (GuOpo3a WM BB3MAICHHETO, KOUTO ca
KPUTHUYHH TIPH HaIpeIHAI0 YepHOAPOOHO 3a00sBaHe.

2. YyscrButenHocT kbM apredakru: M3mepsanusita Ha ATI morar f1a ObJar NOBIMSHHU OT
peBepOepanys Win 3aceHYBaHe 0T pedpa, ra3 WK rojieMH KPbBOHOCHH ChIOBE.

3. Xabutyc Ha nanueHTa: ['osiMOTO pa3CcTosHUE MEXy KOXaTa U YepHOAPOOHATA KarcyJia
(SCD) mpu o6e3uTeT AoBexaa A0 3aTHXBaHE Ha YJITPa3BYKOBUTE BBIHH, NMPEeId Aa AOCTUIHAT
YepHUs P00, KOETO KOMIIPOMETHPA HaIe)KTHOCTTa Ha M3MepBaHeTo. HamnpeaHanoTo 4epHOAPOOHO
3aboJsiBaHe C TEXKa pUOpPO3a M 3HAUNTETHA TAPEHXUMHA XETEPOr€HHOCT IPaBH METO/Ia M0-MaJIKO
e(heKTHBEH.

4. Jlurica Ha yHWBEpPCAJIHMW TPaHUYHHM CTOWHOCTH. Pasnnume B 3aMepBaHUsTAa MEXIY
YJITPa3BYKOBHTE arapaTy, BOJCIIHU JJO HHTEPIPETAlIMOHHA BApUAOUITHOCT.

5. QAI e HOBa TeXHHMKA C MaJIKO MIPOYYBAaHMS 32 METOJIa B CPABHEHHE C IPYTH MOAAITHOCTH
kato MRI-PDFF.

6 . He Mo’xe ma 3ameHH 4epHOApoOHaTa OMOTICHS BBB BCHUYKHU CIIyYaHl — IPH HEOOXOIMMOCT
OT OIIEHKa Ha BBh3MAICHUETO (JIOOYJIapHO WU TIEPUTIOPTAITHO), OaOHHA Jlereneparus u Gpuodposa.

3. 3AKJIIOYEHUE

QALI e neHeH 3a MOHHTOPHHT Ha OTTOBOPA KbM IIPOMSIHA B HAYMHA Ha JKUBOT.

ATI e 1oOpo nombIHEHNE Ha enacTorpadusTa.

JIuncaTta Ha yHUBEpCATHU IPAaHUYHU CTOMHOCTH IIPU Pa3IMYHUATE allapaTH MOXe J1a OBIIUsE
Ha BHEJIPSABAHETO Ha METOJIa, HOPaaX KOETO MMa HEOOXOAMMOCT OT pa3padOTBaHe Ha MapaMeTpH.

QAI e cpaBuum mo guarnoctuuHa edextuBHOCcT ¢ MRI-PDFF, koiito ce mpuema 3a
pedepenTeH craHaapT 3a HEMHBA3WBHO KOJIMYECTBEHO OINpPEEIIsIHE HA YepHOAPOOHATa cTearosa.

Brwnpeku ToBa, ATI e mo-peHTaOuiieH U JOCTBICH.

Bbppemyn Hacokm OuMxa BKIIOYBAJIM M3CJIEABAHE HA IMO-IIMPOKH T'PYHH OT HACEICHHETO B
PA3IMYHA BB3PACTH U C PA3IHIHU CHITBTCTBAIIY 3a00IIBaHHS.
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WuTerpamnus ¢ W3KyCTBEH WHTENEKT: OM MOT'BI J1a MOJ00pH TOYHOCTTAa M aBTOMATH3ALUATa
Ha m3MepBanuaTa Ha ATI, KoeTo JOBITHUTETHO HaMaJIsIBa 3aBUCMOCTTA OT OIlepaTopa.
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Abstract: All endocrine glands are susceptible to neoplastic development, but the health
consequences of these neoplasms differ between endocrine tissues. Neoplasms of the pituitary are
highly prevalent and overwhelmingly benign, exhibiting a spectrum of diverse behaviors and health
effects. The anterior pituitary develops in response to a number of complex brain signals that
integrate with intrinsic transcriptional events of ectodermal cells, which together determine gland
growth, cell type differentiation, and hormone production, thereby maintaining optimal endocrine
health. Pituitary adenomas occur in 10% of the population; however, the vast majority remain
harmless throughout life. We present the case of a 69-year-old man who had pituitary gland surgery
performed at University Hospital “Pulmed”. The patient is a man with a history of cancer with a
medical history. The average time for the surgical intervention was 60 min and the surgical approach
provides a good anatomical corridor for pituitary adenomas. The patient had a small pituitary
haemorrhage, in which damage to the nervus ocolmotorius for the right eye of a transient nature
occurred. The morphologic studies of the sphenoid sinus contributed to the study of each patient's
individual anatomy and facilitated the delineation of the surgical corridor.

Keywords: adenoma of the pituitary gland, operative treatment, sublabial, transsphenoidal
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1. BBBEJIEHME

XumnoduzHaTa XKJie3a € pa3loioKeHa B OCHOBaTa Ha Mo3bKa (sella turcica), nznusa ot 1oJTHUS
XMIIOTAJIaMyC M TEXH He moBede oT mojioBuH rpam (Banskota & Adamson, 2021; El Sayed et al.,
2023). Haii-uecTo cpemiaHduTe BHIOBE XWIOQHU3HH aJI€HOMH Ca MpPOJaKTHHOMHTE W
HeyHKIMOHUpamyTe ajeHoMH. [larueHTnTe ¢ XMNOGHU3HM aJleHOMH MOTaT Jia c€ HPEACTaBST
I'BPBOHAYAIIHO ChC CHMITOMH Ha €HJOKPHHHA AUC(YHKINS UM C HEBPOJIOTUYHU CUMIITOMH, KaTo
r1aBoOose W 3pUTENHM NpoMeHH. JlmarHozata Moke na ObJe IocTaBeHa W ciien oOpasHa
JMarHOCTHKA, HAMTPpaBeHa 3a HeCBBp3aH NpodieM npu acumnromariyeH nauueHt (Lake et al., 2013;
Zubair & Das, 2023). Tloaxoaute KbM XuNO(pU3HATA KIiE3a MOrarT ja ObJaT pasJelieHd Ha
TPaHCKPAHHUAJIHA U €KCTpaKpaHWAHW. TpaHCKpaHWATHUTE BKJIOYBAT MPEIHU CYO(PPOHTAHU H
nTepuoHATHA  ((PPOHTOTEMIIOPAIHU) TOAXOAW. EKCTpakpaHWMAHUTE TIOAXOAHM CE CHCTOST
MIPEJUMHO OT TpaHCC(hEeHOUTATHI MHUKPOCKOICKH MOAXOAN (TpaHCHA3aJIHH WM CyOiaaOuamHu) u
€HJOCKOIICKH TpaHCHa3aleH Tpancchenonmaien nmoaxox (Pak et al., 2018).

2. M3JIOKEHHUE

[IpencraBsme Bu knmHUYEH cilydail Ha MBX Ha 69 TOAMHHU, C onepanus Ha XunodusHara
xJie3a u3pbpiieHa B YMBAJL , IIsnmen®, rp. Ilnosaus. OT Mecel] MapT T.T. c€ OILUIaKBa OT HAMAJIEHO
nepudepHo 3peHne, CHIPOBOAEHO OT NPEXOIHO IIaBoOosMe W TriiaBo3amaiiBane. KoHcynrupan
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aMOyIaTOpPHO C O TAIMOJIOT — yCTAHOBEHA OMTEMITOpaTHa XeMHAHOIICHS. Y CTaHOBSBA C€ TYMOPHA
¢dopmanust Ha cena Typuuka npu npoBeneHn MPT u KAT ¢ npubnusurennu p-pu 23x19 mm
(xumoduzaper MakpoajeHoM), OKa3Balll KOMIIPECHsI Ha JBaTa 3puTeHd Hepsa (dur. 1).

S, . : g ) 1%
®urypa 1. SIMP Ha xumoduzapHus ageHOM.

Ipeneun xnuHuyanTe ¥ MPT-maHHM 3a o0eMeH cenapeH Tpolec ¢ KOMIpecus u
JCIIOKAlMsl Ha TPHIICKAIIM MO3BbYHHM CTPYKTYPH, BOJEL] A0 IPOIPECHBEH OOLIOMO3bYEH MU

OTHHMIIIEH HEBPOJCDUIMT Ce Npernopbya ONEepaTHBHA EKCTUPIALUs Ha TYMOPHHS IPOLEC
MIOCPEACTBOM cyOnadnaneH TpaHccheHONJaIeH MUKPOCKOTICKH MOIXO,.

- > 5 - '?1“%'." ~ s

®urypa 2. [TonpexxnaneTo Ha KICTKUTE Bapupa U € IPEACTaBEHO OT THe3aa ¢ puOpoBacKyIapHa

CTPOMa, MOHOTOHHA SIIPeHa MOP(OJIOTHS ¢ IpaHyJIMpaH XPOMAaTHH, He3a0eIeKUMH HyKJICOIH 1
yMepeHo obwiHa anumodunHa nuromiazma (Hematoxylin and Eosin staining, original

magnification x100).

Ion obmia aHecTe3ws JMHECH pa3pe3 Ha JIMraBUIATA B YCTHATa KyXHHA CyOiaOuaiHO C
MOCJICIBAIIIO ICTIEPHOCTHPAHE U MIPECTABSIHE Ha KOCTHUTE CTPYKTYPH (MaKCHIIA), KAKTO U MOa Ha
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HOCHaTa KyxuHa. [loeTtanmHo upe3 ThIIa TUCEKIHA ce OTCenapupa Ha3a HHUSA XPYIUICH CENTYM H B
IBI0OYMHA Ce€ JOCTHTHAa 10 BOMEpa, KBIETO TIOA MHKPOCKONCKH KOHTPOI H C
MHKPOHEBPOXUPYpPrHYHA TEXHUKA C€ M3BBPIIN (MHA AMCEKUUS HA IMOKPHBAIIaTa r'o JIMTaBUIA 10
JIOCTUTaHEe Ha KOCTHATa CTeHa Ha ceHommamHusa cuHyc. OCTEOKIIaCHYHO ¢ OTCTPaHH MPEAUMHO
JIICHATA TIOJIOBMHA Ha CBEHOMAATHUS CHHYC, KAKTO M 9acT OT pa3elisimus To cenTyM. JlocTurHa ce
JI0 TIoJIeKalara aypa, KosATo BUANMO H3IIex/amie OoMOMpaHa M HamperHara OT HOAJIeKalHs
obemeH mporec. HampaBu ce kpbcToBuaEH pa3pe3 Ha aypaTa, C €JHOBPEMEHHA €IHOETaITHa
MHIM3US Ha KaTcyJaTa Ha Ipolieca — MoMnajiHa ce Ha 0()OPMEHO KUCTUYHO ChJIBPKUMO NPEICTABEHO
0T MEKOBaTa TyMOpHa (hopmalusi, CHBKaBOOEJIe3HHKaBa Ha 1IBAT, JIeCHO acnupaduiHa. [lociennara
Ype3 MUKPOHEBPOXUPYPIHYHA TEXHHUKA MOETAITHO Ce U3KIOPETHPAa B MAKCUMAIIHO JIOCTBIICH 00eM.
W3pbppmm ce cyOTOTamHa €KCTHPIALUSA Ha TYMOpHHS Tporec. bemie B3eT ThKaHEH MaTephal 3a
MIOCTIEIBAIIO XUCTOJIOTUYHO M3CIIEIBaHE, KOETO MOKa3a T0OpOKadecTBEH TyMOp C XapaKTepUCTHKA
Ha aJlcHOM Ha Xumo(r3HaTa JKIIe3a.

3. JUCKYCHus

TymopsT Ha xwumodmszara € TyMOp C BHCOKAa YeCTOTa Cpell MO3BYHUTE TYMOPH.
TpaAuIIMOHHUAT MHUKPOCKOIICKM CyOnabuaneH TpaHcceHOWIaleH I0AX0A C MOoMolITa Ha
SHIOCKOIl MMa BHCOK TEpameBTHYCH e(eKT U MaNKo yciaoxHeHus. [Ipu mpoyuBane Ha Yunchol
Pak et al. ce ycraHoBsiBa, ue TotanHa pesekius (GTR) e mocturnara mpu 33 namuents (82,5%),
cybrotanua — npu 3 (7,5%), a yactuuna — npu 4 (10%). 3purtennara octpora ce € moaodpuia npu
82,1%, a npu 17,9% e ocranana HeMpOMEHEeHA. 3pUTEIHHUTE ToJIeTa ca ce mogxodpunu npu 81,2%.
B ta3u rpyna nanueHTH He € UMajio CMBPTHH Clly4ad. XUpyprusTa Ha ajieHoMa Ha xurnoduzaTa mosu
MHKPOCKOII ¢ TIOMOIITa Ha CHIOCKON ¢ ¢(EeKTHBEH METOJ Ha JICYeHHE, KOHTO BOIU O BUCOK
nporeHt (> 90%) Ha pe3ekuus. Ts He € CBBbpP3aHa ¢ BHCOKA YECTOTa HAa CEPHO3HU YCIOKHEHUS H €
Oe3omacHa, KOraTo ce u3BbpIBa oT onutH Xupyp3au (Al-Shraim & Asa, 2006).

B xnacudpukanuiara Ha XumoduzapHUTE aJeHOMH BIU3aT penuia (akTOpH KaTo pasMep,
(YHKIMOHATHOCT, XapakTep Ha MaHu(pectanus u Apyru. Kmacudumupanero Ha C30 ot 2004
M3II0NI3Ba MapKepH 3a muToamdepeHnuanus Kato OCHOBeH kiacudukarop. B momeinHeHHE KBM
KaTeropuuTe ,, TUIIMYCH aJCHOM Ha Xxurnodusara™ u ,,KapuuHOM Ha Xurodusara™ ce BbBEXKIa W
MOHSTHETO ,,ATHITHYEH aleHOM Ha xurodu3sara* — radauna 1 (Moraes et al., 2013).

Ta6auna 1. Knacudukanusara Ha C30 ot 2004 roauna.

Adenoma type Transcription Hormones Cytokeratin
Factors

GH-producing adenomas

Densely granulated somatotroph Pit-1 GH, a-SU diffuse
adenoma

Sparsely granulated somatotroph Pit-1 GH dot-like
adenoma

Mammosomatotroph adenoma Pit-1, ER GH, PRL, a-SU  |diffuse
Mixed somatotroph and lactotroph Pit-1, ER GH, PRL, a-SU  |diffuse
andenoma

PRL-producing adenomas

Sparsely granulated lactotroph adenoma |Pit-1, ER PRL (Golgi) diffuse

Densely granulated lactotroph adenoma |Pit-1, ER PRL (diffuse) diffuse

Acidophil stem-cell adenoma Pit-1, ER PRL (diffuse), rare dot-like
GH

TSH-producing adenoma
Thyrotroph adenoma Pit-1, GATA-2 b-TSH, a-SU diffuse
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ACTH-producing adenomas

Densely granulated corticotroph Tpit ACTH diffuse

adenoma

Sparsely granulated corticotroph Tpit ACTH diffuse

adenoma

Crooke’s cell adenoma Tpit ACTH ring-like

Gonadotropin-producing adenoma

Gonadotroph adenoma SF-1, GATA-2, ER  |b-FSH, b-LH, a- |diffuse
SU

Plurihormonal adenomas

Silent type 11l adenoma Pit-1 (?), ER multiple diffuse

Unusual plurihormonal adenoma (NOS) |multiple multiple n/a

Hormone negative adenoma

Null cell adenoma none none diffuse

Pesexiusta 0cTaBa MpEANOYUTAHO THPBOHAYATIHO JICUCHHE, OCBEH B CIly4auTe Ha TYMOPH,
otaersum nponaktun (Oruckaptan et al., 2000). Xunodusuure ageHOME ChCTaBIsIBAT 0KOIO 10-
12% oT BCHUKM HUHTpaKpaHHaTHH TyMmopu. Mukpockonckuir STT  (cy6mabuanen
TpaHcCCHOUIATICH) MOAX0A € MPU3HAT 3a IMO-MAJKO HWHBAa3WBHA XHUPYPIrHs NPH TYMOPH Ha
xuno¢uszara (Juraschka et al., 2014). EnmockornckaTa eHIOHA3adHA XUPYPTUs Ha TYyMOpH Ha
XUMmoQu3ara OCUTYpsiBa MO-SCCH W MAHOPAMEH H3IJeI W JaBa BB3MOXKHOCT Jia C€ pasrpaHudH
rpaHuIiaTa MeXIy TyMOpa, KABEPHO3HHUSI CHHYC W MasykuHOBHAHaTa MemOpana (Wagenmakers et
al., 2013; Zoli et al., 2016; Halvorsen et al., 2014). Borpeku TOBa ciIe0NEPaTUBHOTO U3THYAHE HA
1epeOpOCIUHANIHA TEYHOCT M HAKOM HH()EKIMO3HH YCIIOXKHEHHS HE ca H3YEe3HAIM U ca Ce
MPEBBPHAJIH B YECTO CPEIIAHO YCIOKHEHHUE.

4. 3AKJ/IIOYEHUE

[IpencraBeHUAT KIMHWYEH cilydail AeMOHCTpHpa e(eKTUBHOCTTa Ha CyOJaOMaTHus
TpaHcc(heHOUTANIeH IOCTHIT IPU ONEPaTHBHOTO JIeUeHHe Ha XurnodusapHu ajeHomu. Onepanusira
JIOBEJIE 10 YCIENIHa eKCTUpIAIMs Ha TyMopHata (opMmanus ¢ MHHMMAJIHH HOCTONEPAaTHBHU
YCIIOKHEHUS U 3HAYUTEITHO MOA0OpeHNE B 3pUTEIHNTE (QYHKIMH Ha ManuenTa. V3nons3BaHeTo Ha
MHUKPOHEBPOXUPYPrHYHA TEXHUKA ¥ BHIMATEJIHO TUIAHUPAHe HA ONIepaTUBHUSA KOPHIOP MO3BOJINXA
IIOCTUTAHETO Ha JO0OBp XUPYprHUeH pe3yiraT U MHUHMMHU3HMPAaHE Ha PHCKOBETE, CBBP3aHU C
mporenypara. Makap ¥ MUHUMAaJTHO WHBAa3WBEH, TO3M MOJXOJ HM3MCKBAa BHCOKOIPO(ECHOHATHA
MOJIrOTOBKA M YMEHUsSI OT CTpaHa Ha XMPypra, KakTo ¥ 3abJI004YEHO N03HaBaHe HA aHATOMMATA Ha
nanueHTta. Pesynrature OT XMCTOJIOTMYHMTE M3CIE€ABAHUS IOTBBbpPAMXA HAIUYUETO Ha
XHUIIO(U3apeH aIeHOM, KOETO € B ChOTBETCTBHUE C KIIMHUYHATA UarHo3a.
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CHALLENGES IN THEIR IMPLEMENTATION IN GENERAL
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Nevena lvanova
Medical University of Plovdiv, Department of Urology and General
Medicine, MHAT “Sveta Karidad”

Abstract: Heart Failure (HF) remains a leading cause of morbidity and mortality worldwide.
The European Society of Cardiology (ESC) periodically updates its treatment guidelines to provide
recommendations based on the latest scientific findings, aiming to optimize therapy and improve
the quality of life for patients with HF. However, implementing these recommendations in general
practice in Bulgaria is hindered by several factors, including financial constraints, lack of
infrastructure, and insufficient awareness among healthcare professionals. Overcoming these
barriers requires coordinated efforts from healthcare institutions, the National Health Insurance
Fund (NHIF), and medical professionals. Improving access to innovative therapies and introducing
an electronic patient tracking system would facilitate the application of the guidelines and contribute
to better control and treatment of HF in Bulgaria.

Keywords: heart failure, general practice, European, treatment guidelines

1. BBBEJAEHMUE

Covpneunata HemoctaTbuHocT (CH) ocraBa Bojemia mpuuMHa 3a 3a00JI€BAaEMOCT |
CMBPTHOCT B cBeToBeH Mamab. Oxono 26 mMunmoHa Aymu mo cBeta ctpagar ot CH, karo
3a60JsIBAHETO TIPE/ICTABIISIBA CEPHO3HA TI00aTHa TeXeCT 3a 3apaBHuTe cuctemu (Benjamin et al.,
2019). Csmio Taka, npubmusurenao 50% ot manuentute ch¢ CH ymMupaT B paMKuTE Ha MET TOAWHA
Cllell TMOCTAaBSHETO HA IWATHO3aTa, MOMYEepTaBaiik¥ 3HAYMMOCTTa Ha paHHATA JIWATHOCTHKA M
noaxozsmoro jgedenue (Groenewegen et al., 2020). EBponelicKoTO KapAHOJIOTHYHO APYKECTBO
(ESC) nepuoamyHO akTyajM3upa HACOKHTE CH 3a JICUCHHE, KaTo LeJTa € Ja Ce NPEeNOCTaBsT
NpenopbKy, 6a3upaHy Ha MOCIETHUTE HAYYHH OTKPUTHS, KOUTO J1a TIOMOTHAT 33 ONTUMHU3HpaHe Ha
TepamusTa U MOJOOpsSBaHE Ha KAauyecTBOTO Ha XMBOT Ha mauueHtutre cb¢ CH. Te3u HoBOCTH
npeyiaraT 3HAYUTENHH BB3MOXKHOCTH 32 MOJAOOPEHHE HA pE3yNTaTHTE OT JICYCHHETO, HO
NpUJIaraHeTo UM B Bbirapus € cBpp3aHoO ¢ peauia TPYIHOCTH U OrPaHHYCHHUS.

Llenra Ha Tasu craTus € Oa pasriiena Haif-HOBHTe TeHAeHUuH B nedeHueTo Ha CH u na
noctaBu (GoKyc BBPXY NPOOJIEMHUTE, CBbP3aHH C TAXHOTO MHpHUiIaraHe B 00IIaTa MEIUIINHCKA
npaktuka B beirapus.
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2. NIPEIVIEL HA HOBOCTUTE B TEPAIIMSITA HA CbBPJAEYHATA
HEJOCTATBYHOCT CIIOPEJ ESC

Cwriacuo npeniopbkute Ha ESC, my6mukyBanu mpe3 2021 1. u o6HoBeHuTe mpe3 2023 r.,
IPyIHTE MEOUKaMEHTH, KOMTO ca ITbpBa JIMHHSA Ha M300p B JiedeHHeTo Ha mauueHTH ¢be CH n
moHmkeHa Qpakmus Ha m3tiaackBane Ha JIK (HFrEF) (IA) ca ciemamre: 1. AHTHOTEH3HH-
konseprupail eH3uM (ACE) nHXxuOnTopn/AHrHOTEH3MHOB PELETITOPEH/HENPUIIN3HHOB UHXHOUTOP
(ARNI), 2. Bera-6i0okep, 3. MuHepankopTHKOUIHU peuentopuu antaronuctd (MRA), 4.
Harpueso-rioko3eH ko-tpancmoprep 2 (SGLT2) uuxuburopu-dapagliflozin, empagliflozin, 5.
BpumkoBH anypeTuim npu 3aapbxka Ha Teunoctd (ESC, 2021; ESC, 2023).

1. ARNI (Caky6utpua/Bancapran) KaTo 0OCHOBHA Tepanus

ARNI ca cpen Haif-3HaUMMUTEe WHOBaIMK B jJeueHneTo Ha CH cbc cucTONHA TUCYHKITUS.
CwrimacHo nocneanure npenopbku, ARNI TpssOBa 1a ce pasriexxaar KaTo NpeArnovYuTaHa Tepanus
3a MalMeHTH ¢ HamasieHa ¢paknus Ha nzminackBane (HFrEF), kouro npean ToBa ca monyyaBanu
ACE unxubutopu unu ARB, HO He ca mocturHanu ontumaineH koarpon (McMurray et al., 2014).
PARADIGM-HF npoyuBanero nokasa, ye ARNI namansBar chpJedHO-ChIOBaTa CMBPTHOCT U
XOCIUTAIM3ALUHUTE, KOETO OOOCHOBaBa IIMPOKOTO WM mnpuioxenue. ARNI komOuHuMpar npa
KIIIO4OBH KOMITOHeHTa: CakyOMTpPHMJ — HWHXMOMpAa €H3MMa HENPHIM3HH, KOWTO pasrpaxia
HATPUIlypeTUYHHU NMenTHau. ToBa BOIU IO yBEIMUYEHA Ba30AMIATAlMs U MOBUIIEHA HATpUilypesa,
KOETO HaMaJIsIBa HATOBapBaHETO Ha ChpLeTo U BasicapTan — 610kupa anrnorensus Il penentopute
U TIpE/Na3Ba OT BAa30KOHCTPUKIHS U 3aJpbKKa Ha HaTpui. KomOnHanmsTa oT T€31 1Ba MEXaHM3Ma
BOAM O HAMaJBaHE HA CBhPACYHO-CHIOBATA CMBPTHOCT M XOCHHTAIN3ALUNUTE MPH MALUECHTH C
XpOHHMYHA ChpAEYHA HEAOCTATHYHOCT C HaMmajeHa (pakuus Ha m3miacksane (McMurray et al.,
2014).

ARNI wmorar fa npeAau3BHKaT peAulla CTPAHUYHH  e(eKTH, BKIIOYHUTEIHO:
XHIepKaIneMusi, KOETO MOXe Ja ObJie KMBOTO3aCTpallaBailo; apTepHaJHa XUNOTOHUS —
Mopaay Ba3oaMNaTanuATa; 0ObOpeyHa AMCPYHKUIMS — IpPU MAlMEHTH C XpOHWYHA OBOpeuHa
HenoctarbuHocT, ARNI moxe na Bnomm ObOpeuHara (GYHKIHMS; AHTHOENEM — pPsJIbK, HO
MTOTEHIMAJIHO OINAceH CTpaHW4YeH e(peKT, KOWTO M3UCKBA He3a0aBHO MpEKpaTsBaHEe Ha JEYCHHUETO
(Velazquez et al., 2018). Bcuuko ToBa Hajlara CTpOro MOHHTOPHPAHE HA CJIEIHUTE OKA3ATEU:
SNEKTPOIUTH (0COOEHO Kalluif), cepyMeH KpEeaTHHUH — C IeJ M30srBaHe Ha XWUIEepKaTHeMHus U
0n0peuna HemoctaTbyHOCT, ACAT, AJIAT, xpbBHO HajsATaHEe — 32 KOHTPOJ Ha XUIOTOHHUATA,
CHUMIITOMH Ha aHTHOeJIeM — 0COOEHO ITpH 3aIl0uBaHe Ha TeparusTa.

2. SGLT2 unxu6uTopy — pa3sminpsiBaHe HA HHIUKAIMUTE

SGLT2 wHXMOWTOpHTE, MHPBOHAYAIIHO W3MON3BaHU IpH AWA0ET THI 2, IoKa3axa
e(peKTHBHOCT IpH ManueHTH ¢ XxpoHnyHa CH He3aBucuMo ot Hammguero Ha auabetr. DAPA-HF u
EMPEROR-Reduced mpoyuBanusTa moka3BaT 3HaYMMO HaMAJIIBAHE HA PUCKA OT XOCIIHTAIA3AIIUI
u embpTHOCT Nipu mauuenTu cbe CH (Packer et al., 2020). ESC npenopbuBa nodassinero Ha SGLT2
MHXUOUTOPH KbM cTaHnapTHarta tepanus npu HFrEF, He3aBucumo nanu nanmenTuTe nmar quader.

OcHoBuute crpannyan edextn Ha SGLT2 wuHXHOMTOpHTE BKIIOYBAT: YPHHAPHH
HHG(eKIMN — YBEIWYeH PUCK OT MH(EKIWHM HAa MUKOYHHUTE IIBTHINA M TEHUTATHH HH(EKINH,;
AexMapaTanMs — TOBHIIEHATa EKCKpeIs Ha TJII0KO3a C YpPHHaTa MOXE Ja JOBeJe [0
JeXUApaTanus U eIEKTPONINTEH AUcOanaHc; KeToalua03a — Makap 1 psAaKa, ChIIECTBYBa OMMACHOCT
OT pa3BHUTHE HA ArabeTHa KeTOANI03a JOpH IPH HOPMAJTHM HBA Ha KPbBHATA 3aXap; XMMOTOHMA
— TIOpaJy yBeIUUeHaTa eKCKpenns Ha HaTpHil U BoJa.

Heo0xoauMo e peroBHO Mpoc/eAsiBaHe HA: CIEKTPOJIMTH M KPBBHO HaJsAraHe — 3a
n304rBaHe Ha JEXUPATAIMS U eIEKTPOINTEH AncOanaHe, III0K03a U KETOHH B KPBBTA M ypHHATa —
0c0o0CHO NpH MalMeHTH ¢ AUabeT THIl 2, 32 J]a c€ HaMaJM PHUCKBT OT KETOAlN03a, CHMITOMHU Ha
YPUHApHU MHQEKINH — TalMeHTHTe TpsiOBa Ja 0bJaaT MHGOPMHUPAHU 33 PUCKA OT HHPEKINHU U KaK
Jla pa3no3HaBaT CUMITOMUTE UM.

3. MuHepaJKOPTHKOUIHH penenTopuu aHTaronnctu (MRA)

MRA xaTo CIMPOHOJIAKTOH U €MJIEPEHOH ca OTJaBHA 4yacT oT Tepanusita Ha CH, HO HOBUTE
NPENoOpbKH MOJUepTaBaT TAXHATAa BAXHOCT npu namueHTH cbc CH ¢ Hamanena ¢pakuus Ha
M3TJIACKBAHE, KaTO CPEJICTBO 32 MOHM)KAaBaHE HA MPOTpecHsTa Ha 3a00JsIBaHETO U HaMalsBaHE Ha
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prcka oT xocnuranusanud u cMbpt (Zannad et al., 2011). OcHoBen puck mpu ynorpebara uMm €
XUnepkamuemMusaTa, ocobeno mnpu komOuHupane ¢ ACE WHXHOMTOPH WM TIPH TOJUIeKaIna
0bOpeyHa HEeZOCTAThYHOCT, KOETO Hajlara CTPUKTHO MOHHUTOPHPAHE Ha KAJHH H KPEaTHHUH.

4. |(f) naxuéuropu — UBaGpaaun

ESC npenopbuBa u3non3BaHeTo Ha MBaOpaIvH NPH MaUeHTH cbc cumnromatnyna CH,
KOHUTO MMAaT CHHYCOB PUTBM ¢ decToTa Hajx 70 yoapa B MHHYTA, BBIPEKH ONTHMAJIHATA 1034 Ha
6era-0nokepu. ViBabpaanH mogoOpsiBa CHMIITOMATE M Ka4eCTBOTO Ha YKUBOT IPU TE3W IAIlUCHTH,
HaMalsiBa CMBPTHOCTTA M XOCIHUTAIM3AMUTE IIPH NaleTHH cbc cuMnToMu Ha CH ¢ pexynupana
@MU <35%. OCHOBEH PHCK € TOsiBa Ha Opagukapansi, KOETO Hajara CTPHKTHO MOHHTOPHpPAHE Ha
cbpaeunara gectora (ESC, 2023; McMurray et al., 2014; Zannad et al., 2011).

5. Cppaeuna pecunxponusupama tepanus (CRT) u uMmianTupyeMu KapauoBepTep-
nepudpuaatopu (ICD)

Hosure npenoppku momuepraBat 3HaueHHeTo Ha CRT um ICD mpu mamumentn ¢ HFrEF
(EF<35%) u pasmmpen QRS xommiekc (>150ms) (ESC, 2023; McMurray et al., 2014). Te3u
yCcTpoiicTBa HrpasT pois 3a HomoOpsBaHE Ha ChpAEYHATa (DYHKIHUS, KaTo CHIIEBPEMEHHO
HAMaJsBaT PUCKa OT BHe3amHa chpaeuna cmbpt (Moss et al., 2009).

6. Keas130-chaAbpKRaIIM NpenapaTH Npu AepUUMT HA KeJIA30

ESC aknentupa BbpXy poJsiTa Ha JKeI30TO Tpu manueHTH cb¢ CH n nedumut Ha xKensi3o.
[IpoyuBanero FAIR-HF moxa3sa, ue moGaBsHETO Ha BEHO3HO JKEJISI30 MPH T€3H MALUCHTH HaMalsiBa
CHUMIITOMATHKATa 1 oAo0psiBa kauecTBoTo Ha xuBoT (Anker et al., 2009).

3. TPYJHOCTHU U NNPEJIN3BUKATEJICTBA 3A OIlUI B IPUJIATAHETO HA
HOBUTE KIIACOBE MEJUKAMEHTHU ITPU TAIHIUEHTHU CbC CBPAEYHA
HEJOCTATBYHOCT

1. Jlunca Ha o0y4yeHue u nHpopMUpaHOCT

ARNI n SGLT2 naxubutropute ca HOBU KJIaCOBE MEJIMKAMEHTH, ¥ JIMIHAUTE JIEKapU MOXKE Ja
HE ca HAIIBJIHO 3al03HATH C HHAMKAIMHWTE 3a JI€eYeHHe, HAYMHBT Ha TAXHOTO Ha3HayaBeHE U
M3IUCBaHE, KOETO Ia BOAW O KOH(UIMKT ChC CIICIUANUCTHTE W MAIHMEHTHTE; MEXaHH3MHTE Ha
JIEHCTBUE, CTPAaHUYHUTE e(EeKTU M MPABUIHOTO MPOCIEAsBaHE MpH JieueHue ¢ TAX. Jlumcata Ha
JIOCTaThYHO OOyUEHHUE U JOCTHII 10 aKTYATHU KIMHUYHHA HACOKH 3aTPyIHSBA MPUJIATraHEeTO Ha TE3U
Tepanuy B 0011aTa IpakTHKa.

2. C10:KHOCT HA aTMUHHCTpUPaHeTo 1 MoHUTOpPUHTa mpu ARNI u SGLT2

W3nucBaHeTo WM M3MCKBA KOHCYNTALMsI C KapAHOJIOT IIPU OTPAaHUYEH pecype
(HampaBieHHUs).

Heo0xoanMm e BHUMATENEH U pelOBeH MOHUTOPHHT U MIPOCIIEASBAHETO HA ITapaMeTpH KaTo
€JICKTPONINTH, OBOpedHa QYHKIUS U KPHBHO HAJISITAHE, KOETO OTHEMAa BpeMe U PECypcCH, a B ob1aTa
MIPaKTHKa BPEMETO 3a KOHCYJITAllMd W BB3MOXKHOCTUTE 3a JabOpaTOpHM W3CIEABAHHUS ca
orpaHn4eHu. JlOmbIHWTENEH HEraTuBeH e(eKT OKa3Ba JHUIcaTa Ha EJIEKTPOHHH CHCTEMH 3a
CHOJIeNITHE HA TaHHHU MKy JIEKapH CHILO 3aTPyAHABA HAOIIOIEHNETO HA T€3H MapaMeTpH.

3. [loBuIIEH aIMUHUCTPATHBEH TOBAP

3aemMaHeTo Ha YacoBe OT aMmOyliaTopHaTa JACWHOCT 3a aJAMHHHUCTPATHBHU 3aIbJDKCHHUS,
HaTIpuUMep: W3JaBaHE Ha PELEeNTH, HAIpaBICHHUS 3a CIEIHATNCT, M3CJICABAHNSA, KOHTPONI BBPXY
CPOKBT M JaTaTa Ha u3maneHust npotokonl (ARNI) yrexHsBa paboTaTa Ha OOIMIOMPAKTHKYBAIIUTE
nexapu (OIJI). ToBa ru mpuHY’XJaBa a OTAETAT IMOBEYE BpeMe 3a aMUHUCTPATHBHU NPOIELYPH
BMECTO 3a MpsKa TpIKa 3a MaIMeHTHTe, KOETO MOXKE Ja JOBEIE 0 MPOIYCKH B JICUCHHETO WIIN
IIpOsiBa Ha TIOTEHIMAIHU CTPAaHUYHU e(EeKTH.

4. JIunca Ha YbBKaBOCT NPH NMPEANICBAHETO

EnextponHusaT mpotokon (3a cpok or 6 mec. u 1 r.), BeBemeH or H30K, orpanmuasa
bBKABOCTTA Ha JIEKApUTE Ja aJanTHparT Tepanusra CIpIMO WHIMBHIyAIHHTE HYXIW Ha
MAlUeHTHUTE.
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Toga 3arpynnssa npunoxeHueto Ha ARNI m SGLT2 maxuOutopuTte NMpH MAMEHTH ChC
CHI'BTCTBAIIM 3a00JISIBAHHS WJIM HACTBIWIN CrelU()UYHU TPOTHBOIOKA3aHHs, Thil KaTO BCsKa
MPOMSIHA B TEPAITUSITA M3UCKBA JOMBIHUTEIHN aJMUHUCTPATHUBHU JEUCTBHS K HOBO 0JJOOpeHHeE.

5. OrpaHu4eHHust B 10CTHIIa H peMMOypcanusaTa

B bBwiarapus Te3sm HMHOBATMBHM MEIAMKaMEHTH HE Ca HAIBJIHO PEUMOYpCHpaHd OT
Hammonannara 3xpasHoocurypurensa kaca (H30K). ToBa moxke nma 3aTpyAHH JOCTHIIA IO TSIX 3a
HaUEeHTUTEe C ITO-HUCKHM JOXOIH, KaTo OrpaHHYaBa BB3MOXKHOCTTA 3a mpexanucBane Ha ARNI u
SGLT2 waxuOuTOopH B €XEAHEBHATa NpakTHKa. JlmgHWTe nexapu decTo TpsOBa na TpaBsT
KOMIPOMHCH MEXIY KIMHHYHUTE HOJI3U OT TE3W MEAMKAMEHTH U (PMHAHCOBUTE BB3MOXKHOCTH Ha
HayeHTuTe.

Heobxoaumo e 1a oTensiT Bpeme, 3a 1a yoex1aBar NalueHTHTE 32 BAKHOCTTA Ha TSIXHOTO
JIeYeHne W HEeoOXOIMMOCTTAa OT NPHUIbpP)KaHE KbM Tepamusra, BBIPEKH (QHUHAHCOBUTE MM
3aTpyaHeHus. B ornanedeHute pailoHM Ha cTpaHaTa JIMICBAT alTeKH W HAYMHBT Ha JIOCTaBKa M
3aKyIlyBaHe Ha Te€3U MEAMKaMEeHTH MOXe Jia ce Haara ja ce u3pbpuisa upe3 OI1J], koeto BMeHsIBa
JOIN'BJIHUTEIHA OTIOBOPHOCT M HATOBAPEHOCT C HeCHeHI/I(i)I/I‘-IHI/I HCKIIMHUYHU I[eﬁHOCTPI n
AHTAXXUMCHTH.

6. OrpaHu4eH A0CTHN 10 CHENMAJU3NPAHA anapaTypa U TeXHOJOTMH

IIpenopskure Ha ESC BrmouBat u3nomsanero Ha CRT u ICD npu onpeneneHy manueHTH,
HO B bbarapus 1oCTBIBT A0 Ta3u anaparypa € orpaHudeH. B MHOro paliloHu Ha CTpaHaTa JUIICBAT
CHEeLMaNU3UpaHd LEHTPOBE 3a MMIUIAHTHpPAaHE MW IPOCHIE[sBAaHE HAa TE3UW YCTPOMCTBA, KOETO
3aTpy/IHsABa JICUCHUETO HAa MallMEHTHUTE B obmara npaktuka. OI1JI yecto He pasmoiarar ¢ akTyaiaHa
nHpopManus 3a HATMYUETO HAa TAKMBA LIEHTPOBE, KOETO MOXKE J]a YCIOXKHH U 3a0aBH JICUSHHETO Ha
MalUEeHTHUTE.

4. TPENOPBKHU 3A TIPEOJOJISIBAHE HA TPYAHOCTHUTE

1. ITpoBesknaHe Ha 00y4YeHHUS M KypCOBe 3a JIHYHHTE JIeKaApU

Opranm3upaHeTo Ha peAoBHH oOy4deHus cbBMecTHO oT H3OK wu  Brwarapckoro
KapIHOJIOTMYHO JPYKECTBO OM MOMOTHAJIO HA JINYHUTE JICKapH Ja Ce 3aI03HasAT M0-33AbI00YEHO C
ARNI u SGLT2 maxubOurtopuTe M Ma ca B KpaKk C HOBHUTE HACOKH 32 TAXHOTO NPWIOKECHUE H
MOHHUTOPHHT.

[TpoxbmkaBamoTo MEAUIIMHCKO O0YYEHHE e OCUTYPH aKTyaslHa MH(OpMaIUs 32 HOBUTE
NPENoOpbKH ¥ TEPaNeBTUYHM MOAXOAW M M€ TOBHIIM HHMBOTO Ha KOMIIETEHTHOCT Ha
OOIIONPAaKTUKYBAIUTE JIEKapu IpW yIpaBieHHeTo Ha mnanueHtH cb¢ CH B mbepBHYHaTa
MEIUIIMHCKA TOMOIIL.

2. Obdnex4yaBaHe HA AIMUHUCTPATHBHHUSA TOBAaP

OnpoctsiBaHE Ha M3MCKBAHMATA AJMHMHUCTPAaTHBHU MPOLEAYPU 3a M3MUCBAHE U
peumOypcanust Ha ARNI u SGLT2 mHXuOuTOpHTE 4Ype3 NO-THBKaBH MPOLEAYPH O YJIECHWIO
JIOCTBIIA Ha TMAIMEHTHTE JI0 T3 MEAMKaMEHTH M OM MO3BOJIMIIO Ha JIeKapuTe jaa ce (Goxycupar
MOBEYE BbPXY KIIMHUYHATA IPHUXKA, KOETO 1a HAMAJIU BPEMETO, KOETO OTAEIAT 32 aAMHUHUCTPATHBHU
3abIKCHUSL.

3. ITonoGpsiBaHe Ha eJIEKTPOHHATA CHCTEMA 32 MOHMTOPHHT

BbBexaHETO HAa HHTETPUpPAHa EJIEKTPOHHA CUCTEMA 3a CIIOJICIITHE Ha JJAHHU MEXy JIeKapu
(OII m cneunamuctd) OW yJIECHWJIO TPOCIENSBAHETO HA MAlMEHTUTE M YIPaBICHHETO Ha
TepanusaTa. Ch3/1aBaHETO Ha HAIMOHAJHA EJIEKTPOHHA CHCTEMa 3a NpocieAsBaHe O YJIECHUIO
KOMYHHKAIMATa MEXKAY JIEKapH OT Pa3IMYHU CHELUATHOCTH M OW IO3BOJMIO CBOEBPEMEHHOTO
aganTupaHe Ha TepanusaTa Ha nanueHTHTe cbe CH. Tasm cuctema Om MoTya /1a BKIIIOUBA JAaHHU 32
71a00paTOpHU HM3CICOBAHUS, MEAWKAMEHTO3HO JIEYEHHE, XOCIHUTAIM3alWd M MPOMEHH B
TepaneBTHYHHMS TUIaH.

4. Pa3mmpsiBaHe Ha perMOypcanuoHHaTa noantuka Ha H30K

[TeaHOTO NOKpHBaHe Ha pasxoaure 32 ARNI u SGLT2 naxuduropu 6u nomxodpuiio 1ocroiia
Ha MAIWEHTUTE IO TE3W TEPaluH, KOETO I JOBEAE N0 MO-I00pH PEe3yNTaTH B JICUCHHETO Ha
ChplIeYHaTa HEAOCTATHYHOCT U TUA0ET THUIT 2.
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5. PasmmpsiBaHe Ha A0CTHIA /10 CIENHATM3MPAHA anlapaTypa

[TonoOpsiBanero Ha mocthna no texHojoruu kato CRT m ICD, ocobeHO B mO-MaiakuTe
rpagoBe, O IMO3BOJIMIIO MTO-TOJISIM OpO¥ MAIIMEHTH Aa CE BB3IIOJI3BAT OT TE3W HHTEPBCHIINH.

PaskpuBaHeTo Ha MOBeYe KapAHOJOTMYHU [ICHTPOBE 32 MMIUIAHTUPAHE U NPOCIEAsIBaHE Ha
ycTpoiicTBa OM yNECHUIIO W3IBIHEHHETO Ha MPENOPbKUTE W OM MOAOOPUIO pe3yiTaTuTe OT
JICYUCHUETO, HO € CBHP3aHO C TOJIEMU (PMHAHCOBY MHBECTHUIIMH U Pa3XO/IH.

5. 3AKJ/IIOYEHUE

EBponelickure NpenopbKU 3a JICUCHHE HA ChpPJEYHATA HEIOCTATHYHOCT IIPELOCTABST
WHOBAaTUBHH MOJXOJIH, KOUTO JI0KAa3aHO MOJOOPSBAT PE3YJITATUTE OT JICYCHUETO Ha MAIUEHTH ChC
CH. Boerpeku ToBa, IpUIaraHeTo Ha TE3H MPENOPHKH B 00IIaTa NpakTHKa B birapus e 3aTpyaaeHo
oT peauua (aKTOpH, BKIIOYUTENTHO (PUHAHCOBM OTPaHMWYEHHS, JHUICA HA HH(PACTPYKTypa H
HEIOCTaThuHa MHPOPMHUPAHOCT HA MEIUNMHCKHA NepcoHain. [IpeomonsiBaneTo Ha Te3u OGapuepn
M3UCKBAa KOOPAWHHMPAHU yCWINS OTCTpaHa Ha 3iapaBHHTe mHctuTynnd, H30K m memunmHCKHTE
cneruanucTy. [lonoOpsiBaHEeTO HA JOCTHIIA 1O HHOBATHBHU TEPAITUH U BHBEKAAHETO Ha EICKTPOHHA
cHcTeMa 3a MPOCIEAsBaHE Ha MALMCHTHTE O YJIECHWIIO NMPHUIOKCHHWETO Ha NMPEMOpBKUTE U OU
JIOTIPUHECIIO 32 T10-100bp KOHTpoa u euenne Ha CH B bearapust.
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CHARACTERISTICS OF ARTERIAL HYPERTENSION AND ITS
TREATMENT IN GERIATRIC PATIENTS IN GENERAL
PRACTICE
Nevena lvanova
Medical University of Plovdiv, Department of Urology and General
Medicine, MHAT “Sveta Karidad”

Abstract: Arterial hypertension (AH) is one of the most common chronic diseases in elderly
individuals, closely associated with the physiological and regulatory changes that occur with aging.
Geriatric patients form a unique group, typically presenting with multiple comorbidities, which
necessitates an individualized approach to the management of AH.

The general practitioner (GP) plays a central role in the care of these patients, bearing
significant responsibility in this context. Multimorbidity, polypharmacy, increased sensitivity to
medications, and ethical dilemmas represent substantial challenges that must be taken into account,
complicating the GP's work.

Keywords: arterial hypertension, geriatric patients, general practitioner

1. BBBEJAEHMUE

Aptepuannata xurnepTtoHus (AX) e efHO OT Haif-uecTUTe XPOHHYHHU 3a00JSABaHUS IPH
Bp3pactHUTe Xopa (Williams et al., 2018). Cnopen CeroBHaTa 3mpaBHa opranmzanus (World
Health Organization, 2019), Hax 60% ot xopara Hax 65 TOAWHM CTpajaT OT XHUNEpTOHUS. To3n
BHCOK TIPOLIEHT € CBBP3aH C IPOLIECUTE Ha CTapeeHe, KOMTO BKJIIOYBAT 3ary0a Ha eacTHYHOCTTa Ha
apTepUHTe U IPOMEHHU B PEHHH-aH'MOTEH3UH-a1ocTepoHoBata cucrema (Kim, 2013).
OIll e meHtpanHa ¢urypa B IrpwkaTa 3a FepHaTPUYHUTE IMAMEHTH, KOETO IIOCTaBsl 3HaYyMMa
OTrOBOPHOCT IIPEJ Ta3M rpyna JeKapu.

Llenra Ha Ta3u cTaTUs € Aa aHAJIM3UPa OCOOEHOCTHUTE, TPYIHOCTUTE U IPEIU3BUKATEIICTBATA
B JieueHHeTo Ha AX MpH repuaTpUYHH HAUeHTH B 00IaTa PaKTHKA.

2. XAPAKTEPHU NPOMEHU B CBHPAEYHO-CBJAOBATA CHUCTEMA,
HACTBIIBAIIIA ITPU TEPUATPUYHU MTAITUEHTH

1. ®u3n0JI0rHYHH IIPOMEHH:

* CopaeyHa ¢yHKOHMsA-HAMaJICHHE HAa MaKCHUMaJHMS CbpAEYEH AECOMT W MyJC NpHU
¢u3nyecko ycuine; yBeJIMYaBaHE Ha PUTHMAHOCTTa HAa MMOKapna, KOETO HaMalsiBa
JMACTOJIMYHOTO IThJIHEHE; HAMaJICHa KOHTPAKTIIIHOCT Ha CHPIIETO.

* Aprepum: yneOensiBaHe W BTBBPASBAHE HAa CTCHHUTE Ha apTepuUMTE (apTepHanHa
PUTHIHOCT), BOAEIIO JO MOBHUIIEHO CUCTOINYHO KPBBHO HAJATAHE; MOBUILCHA ITyJICOBA
BBJIHA U [T0-U3Pa3€Ha aTePOCKIIEPO3a.
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*  Kaanu: xanmudukaius Ha kaanute (0coO€HO aoOpTHA U MUTPATHA), KOETO yBEIHYaBa
pHCKa OT CTEHO3a HJIM PEerypruTanusi.

2. PeryJaTopHu MeXaHM3MH:

* HamaneHa 4yBCTBUTENHOCT Ha OapopeLENTOpHTE, KOETO YyBEIWYaBa pHCKA OT
oprocraTnyHa xunoronus: (Monahan, 2007).

* Hapymena aganranusi Ha ChbpJEYHO-CHJOBATa CUCTEMa KbM CTPECOBH (pakTOpH KaTo
¢dusnyecko ycuue, 60yka Wi HHQEKIHH.

3. JE®UHULUS HA APTEPUAJIHATA XUITEPTOHUS

AX ce nmeduHMpa Kato XPOHUYHO CHCTOSIHHE, XapaKTEPU3UPAIIO C€ C NEPCHCTHPALIO
MOBHIIIABAHE Ha apTepuanmHoTo HansraHe Hanm 140/90 mmHg. ITlocnennute mnpenopbkud Ha
EBpomneiickoto nmpyxkectBo no kapawmonorus (ESC) m3kmousar TepMmuHa ,,apTepHaiHa’, mopaan
(bakTa, 4e TOBa ChCTOSHUE 0OXBaIa 1 6eJI0APOoOHUTE apTeprH, HO B BBIrapus Bce oIie MHUPOKo ce
W3II0NI3Ba CHUETAHHUETO ,,apTepHaiHa XUmIepToHus ‘. VHpopmammsara B JOKyMEHTa MOCOYBA, U
MHOTO MaJIKO IAI[MEHTH Hajx 85 T. ca OMiIM BKJIIOYBAHH B PaHIOMHU3HPAHU IPOYUBAHMS, HO JaHHUTE
HE OTMEHST U3BECTHUTE ITOJI3M OT PeIyKIHUATA Ha apTepHAIHOTO HaysraHe. [1pu marmenTn nox 85
I. Ce MpernopbyBa Jla Cce CIeABaT CHIIUTE MPEMOPBKH 3a JICYEHHE KAKTO NMPH OCTAHAINTE, aKO
TepanusTa ce Tosnepupa (kiaac 1A) (croitnoctu 120-130/80-70). IIpu Bb3pacTHUTE XOpa TAPrETHHUTE
CTOMHOCTM MOTraT Ja ObJaT aJanTHpaHd C OrJie] Ha KOMOPOWIHOCTHTE M (DU3HOJOTHYHUTE
IIPOMEHH, KOMTO HACTBIBAT ¢ Bb3pacTTa. [Ipu naruenty Hax 85 r. ce mpenopbyBa IpUAbPKaHE KbM
TepanusTa 0 )KUBOT, ako ce Tosepupa (kiac 1A) (ESC, 2024).

4. OCOBEHOCTU HA APTEPUAJIHATA XUIIEPTOHUSA B TEPUATPUSATA
B pesynraT Ha MpoMeHHTE B ChPIACYHO-CH0BATA CUCTEMA IIPH TepHATPHIHHUTE TALUSHTH CE
HaOII01aBaT CIeIHUTE cCenn(UIHI 0COOESHOCTH:
»  Iloguweno nyncoeo nanscane (pa3nuka MEXIY CHUCTOIHMYHOTO U JAHACTOIHMIHOTO
HaJIsITaHe).
* Ilpeodnaoasane na uzonupana cucmoinaG Xunepmonus.
*  Yeenuuen puck om opmocmamuuna XunomoHua TOPAJH MPOMEHH B aBTOHOMHATa
HEpBHA CHCTEMA.
Bewnuxko ToBa moctaBs TpyaHoctd nipea OINJI B reueHueTo Ha 3a00NIIBaHETO TIPU NAUECHTH
B HampeaHaia Bb3pacT. OCOOCHOCTHTE M TIpEAM3BHKATEICTBAaTa OWXa MOTIHM J1a Objar
pasmpeeNeH: B HAKOJIKO OCHOBHY HAIIPABJICHUS:

1. MoaumopouaHOCT

I'epraTpryHKTE MAMEHTH YECTO CTpPagaT OT MHOXECTBO XPOHMYHH 3a0O0JSIBaHUS KaTo
Chbp/iedHa HeI0CTaThUHOCT, 1nabeT, XpOHN4HO OBOpedHo 3abomsBane u korHutuBeH cray (ESC,
2024). Tosa ycnoxHsBa sedeHnero Ha AX, ThH KaTo H300PHT Ha AHTUXUIIEPTEH3MBHU
MEIMKaMEHTH TpsiOBa Jia OTYMTa HE caMO IIOHMXKaBaHETO Ha KPBBHOTO HaJsraHe, HO H
B3aUMO/ICHICTBUETO ChC CHITBTCTBAIUTE 3200 sIBAHUS.

2. IMosmdapmakorepanusi

MHoro BB3paCTHM MNAlMEHTH NpPUEMaT 5 WIM TOBeYe MEJUKaMEeHTa JHEBHO, KOETO
yBeJIMYaBa PHCKa OT JICKAPCTBEHH B3amMojeiicTBus U crpaHnunu epexru (Maher et al., 2014).
Hanpumep, xoMOMHHMpaHETO Ha AWYPETHUIM C HECTEPOMIHU HPOTHBOBB3MAIMTEIHH CPEICTBA
(HCIIBC) moxe pma JnoBeje A0 BiONIaBaHe Ha ObOpeuHara (YHKIMS, KaTo HOJOOHH
B3aUMO/ICHCTBUS 3aTPy/IHIBAT YIPABICHUETO Ha TEpaNMATa U TPIOBa Ja ce UMaT MPEABHII.

3. IToBHIIIEHA YYBCTBUTETHOCT KbM MEIHKAMEHTH

ToBa ce cBbp3Ba C JBE OCHOBHU NPHYUHU-DUIUOLOUYHU NPOMEHI: CTAPECHETO BOIH IO
N3MEHEHHMs, KOUTO BIUSAT Ha (hapMakOKWHETHKaTa W (hapMakoAWHAMUKATa Ha MEIUKaMEHTHUTE.
HamansBanero Ha ObOpeuHara (yHKUuMS, JOpU NP NALMEHTH ¢ HOPMaJleH CEpyMEH KpEeaTHHUH,
yBeJIM4YaBa pUCKa OT HATpPyIBaHE Ha JIeKapcTBa KAaTO AHTHMOTEH3WH KOHBEPTHpAIl CH3UM
MHXUOUTOPH M aHTMOTEH3MH perenTopuu osokepu (Bakris et al., 2014). OcBen ToBa, mpoMsiHaTa B
TEJIECHUS ChCTAB BOJMU 0 NO-TOJSIMA YYBCTBUTEIHOCT KbM JIMIIOPUIHN MEINKaMEHTH KaTo Oerta-
osokepu. PUCKBT OT opmocmamuyna xunomonus ChIlo € BakeH ¢akrop, koito OIJI TpsdBa ma
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UMaT B ChoOpaxkeHHe. Bb3pacTHHTE NMAaLMEHTH UMaT IO-HUCHK pe3epB Ha aBTOHOMHATa HepBHA
CHCTEeMa, KOETO T IPaBH II0-NOAATIMBU Ha OPTOCTATHYHA XMIOTOHUA. TOBa CHCTOSHUE € YECTO
NPEIM3BUKAHO OT aHTHXUIIEPTEH3UBHU JICKAPCTBA KATO IMYPETHIM M KaJIIHMEBH aHTarOHUCTH H
BOJIM JIO 3aMastHOCT, maganus u ppakrypu (Mancia et al., 2013).

4. TpyAHOCTH NPH OMpeessiHe HA EJI€BOTO KPHBHO HAJISITaHe

ToBa e cBBpP3aHO ¢ JIUIIcaTa Ha MOCTUTHAT KOHCEHCYC. ChIeCTBYBAT IPOTHBOPEUYMBH HACOKU
OTHOCHO ONTHUMAJIHHTE IEJIeBH CTOMHOCTH Ha apTePHAIHOTO HAaJAraHe MpPH TepHaTPUYHH
marreHTH. Cropen mpoyuBaneto SPRINT, MHTEH3WBHUAT KOHTpON Ha Hamaradero (mem <120
mmHg cucToNMYHO) HaMalsBa PUCKa OT ChPACYHO-CHIOBH HHIMACHTH, HO yBEJINYaBa HeXKEITaHUTE
edekTH, KaTo OPTOCTaTHYHA XUIOTOHUS U OBOpeuna nemoctarbuarnocT (SPRINT Research Group,
2015). ToBa Hamara BHHMATENCH WHAMBHAyaiu3upan noxxon. Llemute TpsibBa ma Obaar
aJlanTHpaHy Cropes OOLIOTO 3/[PaBOCIOBHO CHhCTOSHHUE Ha MAIMEHTa, HATMYUETO Ha KOTHUTHBHU
HapyuieHus 1 QYHKIMOHAIHUS cTaTyc. [Ipy KpeXKu maiueHTH NpeKaleH0 HUCKUTE CTOMHOCTH Ha
HaJSITAHETO MOTaT Ja JoBenat a0 xumonepdysus Ha xu3HeHoBaxHH opranu (SPRINT Research
Group, 2015).

5. OpTrocTaTHYHA XUMOTOHUS U PUCK OT MATAHUS

OpTocTaTMYHaTa XMIIOTOHUS € YECTO CPEIllaHa MPU Bb3PACTHUTE XOPa U Ce Cpellla MpU Hajl
20% ot manmenture ¢ AX (Freeman et al., 2018). ToBa chcTosiHME MOXKeE 1a ObJIE 33 IbIO0YEHO OT
aHTI/IXHHepTCH3HBHI/I MCIUKAMCHTH, KOUTO HaMaJisiBaT HepI/I(bepHOTO CBI0BO CT)HpOTI/IBHeHHe 1501051
obema Ha [UPKyJIUpaIaTa KpbB.

[NaganusiTa, NPUYMHEHH OT OPTOCTATHYHA XUIIOTOHUS, Ca BOJCIA MPHYUHA 332 (PAKTypH HA
6eﬂpeHaTa KOCT U CB'I)p?)aHI/ITC C TiaX yCJ'IO)KHeHI/IH. Te3I/I HHIOUOCHTU 3HAYUTCJIHO yBeanaBaT
CMBPTHOCTTA W HaMaJIsIBaT KaueCTBOTO Ha JKMBOT IIPH TepHaTpuuHuTe Tarmentd (Mancia et al.,
2013).

6. KommiaiibHC 1 KOTHUTHBEH CHAJ

CIOXHHTE JIEKAPCTBEHU PEKHMMH, KOUTO YECTO BKIFOYBAT ITIOBEYE OT TPU MEIMKaMEHTa 3a
AX, 3aTpyaHsBaT NPUABPKAHETO KbM Tepanusita. ToBa € 0COOCHO M3pa3eHO MpH MALUECHTH C
KOTHUTUBHA Hapymienus win genpecust (ESC, 2024). KOrHUTHBHHUAT cham ¥ JEMCHIHATA
JOIBJIHUTEIIHO YCJIOXKHSABAT YIPABICHUETO Ha Tepamusra. [laumeHTHTe MOXe Aa 3a0paBsT na
HpHeMar JIeKapcTBaTa CH WIIH Ja JIOMYCHAT IPELIKA OTHOCHO JI03UpOBKarta. ToBa U3MCKBA aKTHBHA
poJist Ha ONIM3KKTE MJIM COLMAIHUTE CITY)KOH U JOITBJIHUTEIHO YCIIOXKHsBa paboTtara Ha OITJI.

7. ETHYHH ¥ IICHX0JIOTHYECKH npean3BuKaTe/JICTBA

B répuaTpuyHaTta IMoIyJanydd 4YeCTO BB3HUKBAT CTUYHU OWICMHU, CBBpP3aHU C
HHPOPMHPAHOTO CHIIIACHE, OCOOCHO TPH MAIlUCHTH ¢ KOTHUTUBHU HapymreHus. OITJI TpsOBa na
6aHaHCI/IpaT MCIKAY aBTOHOMMUATA Ha MNAIIUMCHTA U 3allUTaTa Ha HErOBOTO 3/IpaBC (Beauchamp &
Childress, 2019).

8. CtpannyHnu edexTn

CrpanngHuTe eeKTH Ha MEIUKaMEHTHTE, KaTo 3aMasHOCT, yMOpa U JENpecHs, MoraT 1a
JI0OBEAAT 10 OTKa3 OT Tepanus. ToBa M3MCKBA aKTUBEH MOl C NALMEHTa W aJalTHpaHEe Ha
JICYEHNETO, KaTO YECTO € He00X0JMMa M aKTHBHA KOMYHHUKanus ¢ 6ius3kure. He psako Bp3pacTHnTE
XOpa JKUBESAT CaMH M TOBA JIOIIBIHUTEIHO YCIIOXKHABa paborara Ha OITJL.

5. 3AK/IIOYEHUE

Jleuenmnero Ha AX mpu TepHATPUYHH MAIIMEHTH € CJIOKHO W M3MCKBAa WHAWBHIYATH3UPAH
moxxon, OasMpaH Ha CBCTOSHHUETO W HYXKIUTE HAa BCEKH MAIMeHT. [loaMMOpOMIHOCTTA,
nonnd)apMaKOTeparmﬂTa, MOBHUIICHATA YYBCTBUTCIIHOCT KbM MCAUKAMCHTH U €CTUYHHUTC JTUIICMU
MpPE/CTAaBISIBAT CEPUO3HU Mpeau3BHKaTencTBa. OOLIONPAKTUKYBAIINTE JIEKApPU WIPAsT KIHOYOBa
poJisi B KOOpMHALMATA HA JICYEHHETO, MOHUTOPUHTA U MOJKpenara Ha repuaTpUYHUTE MalUeHTH,
KaTo B IIGHThpPa Ha TEXHHUS TMOAXOA TpsAOBa na Oble OajaHChT MeXIy e(EeKTHBHOCTTa H
0€30MacHOCTTa Ha TepanusTa.
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DIAGNOSTIC OPPORTUNITIES OF COLONOSCOPY AND
PROGNOSTIC FEATURES FOR MALIGNANCY IN COLORECTAL
POLYPS
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Abstract: Colonoscopy remains the gold standard for diagnosing and managing colorectal
polyps, a critical step in preventing colorectal cancer (CRC). Advanced imaging technologies, such
as Narrow Band Imaging (NBI) and Flexible Spectral Imaging Color Enhancement (FICE), have
enhanced the detection, characterization, and risk stratification of polyps. This article examines the
diagnostic opportunities of colonoscopy in identifying colorectal polyps and the prognostic features
that indicate malignancy. Special emphasis is placed on the utility of NBI and FICE imaging in
improving diagnostic precision and prognostic assessment.

1. INTRODUCTION

Colorectal cancer is one of the leading causes of cancer-related morbidity and mortality
worldwide. Early detection and removal of precancerous polyps during colonoscopy significantly
reduce CRC incidence. While traditional white-light endoscopy (WLE) is effective, advanced
imaging techniques such as NBI and FICE have revolutionized the ability to differentiate benign
from malignant lesions, enabling targeted interventions and reducing unnecessary polypectomies.
This study explores the role of colonoscopy, particularly NBI and FICE imaging, in identifying and
assessing colorectal polyps for malignant potential.

2. MATERIALS AND METHODS

Study Design: A prospective study was conducted involving patients undergoing screening
or diagnostic colonoscopy for suspected colorectal polyps. All procedures were performed using
high-definition colonoscopy systems, equipped with NBI and FICE imaging capabilities.

Inclusion Criteria: 1. Patients aged 18-80 years with indications for colonoscopy; 2. Presence
of at least one colorectal polyp detected during the procedure.

Exclusion Criteria: 1. History of inflammatory bowel disease or CRC; 2. Inadequate bowel
preparation leading to incomplete visualization.
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Imaging Techniques: 1. White-Light Endoscopy (WLE): Used for initial identification of
polyps; 2. Narrow Band Imaging (NBI): Leveraged for detailed visualization of microvascular
patterns and surface architecture; 3. FICE Imaging: Applied for enhanced color contrast, improving
the distinction between neoplastic and non-neoplastic lesions.

Polyp Assessment: Polyps were assessed for: 1. Size, shape, and location; 2. Surface pit
patterns classified using Kudo classification system; 3. Vascular patterns evaluated using the NICE
(NBI International Colorectal Endoscopic) and JNET (Japan NBI Expert Team) classification
systems.

Histopathological Analysis: All polyps were biopsied or removed and subjected to
histopathological evaluation to confirm the diagnosis and assess malignancy risk.

3. RESULTS

Polyp Detection: 1. WLE: Detected 93% of polyps; 2. NBI: Increased detection of polyps
with subtle surface and vascular patterns, identifying an additional 7% of polyps overlooked by
WLE; 3. FICE: Enhanced visualization of lesion borders, aiding in more precise delineation of polyp
margins.

Polyp Characterization: 1. NBI: Achieved high sensitivity (94%) and specificity (90%) in
distinguishing neoplastic from non-neoplastic polyps. The NICE classification showed significant
correlation with histopathological findings; 2. FICE: Improved differentiation of hyperplastic and
adenomatous polyps with a sensitivity of 92% and specificity of 88%.

Prognostic Features of Malignhancy: 1. Size: Polyps larger or equal to 10 mm were associated
with a higher risk of malignancy; 2. Morphology: Sessile and villous morphologies showed a
stronger association with advanced histology; 3. Vascular and Surface Patterns: NBI revealed
irregular, dense microvasculature and disrupted surface patterns in high-risk polyps; FICE
highlighted distinct color contrast in malignant lesions, such as reddish or dark hues indicative of
deeper invasion.

4. DISCUSSION

The integration of NBI and FICE into routine colonoscopy significantly improves the
diagnostic accuracy and prognostic assessment of colorectal polyps. NBI’s ability to enhance
vascular patterns and FICE’s spectral optimization provide complementary benefits, particularly in
identifying subtle or flat lesions. These technologies also facilitate real-time decision-making,
reducing the reliance on biopsy for non-suspicious polyps while accurately targeting high-risk
lesions.

The prognostic features of malighancy, such as size, morphology, and vascular patterns, align
with histological findings, underscoring the clinical value of advanced imaging. The use of NICE
and JNET classifications with NBI, combined with FICE-enhanced visualization, enables precise
characterization, potentially decreasing the burden of unnecessary polypectomies.

5. CONCLUSION

Colonoscopy, augmented by NBI and FICE imaging, offers unparalleled diagnostic
opportunities in detecting and assessing colorectal polyps. These technologies enhance the
prediction of malignancy by providing detailed visualization of vascular and surface patterns.
Incorporating NBI and FICE into clinical practice can improve CRC prevention strategies through
more accurate polyp detection, risk stratification, and timely intervention.

6. RECOMMENDATIONS

1. Routine use of NBI and FICE imaging in screening and diagnostic colonoscopy.

2. Training endoscopists in the NICE and JNET classification systems for consistent polyp
characterization.

3. Further studies to evaluate the long-term impact of advanced imaging on CRC outcomes.
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Abstract: Obstructive jaundice is a clinical syndrome commonly encountered in
gastroenterological practice. Mechanical jaundice is a term used to describe a disorder in the
drainage of the biliary tree caused by a mechanical blockage at various levels. Clinically, the
condition is most often associated with yellowing of the skin and visible mucous membranes. It is
one of the most challenging conditions to manage in the field of interventional gastroenterology. A
variety of both benign and malignant diseases can serve as an underlying cause for such occurrences.
Currently, there are three techniques to obtain biliary drainage in the setting of obstructive jaundice:
endoscopic retrograde cholangiopancreatography (ERCP), percutaneous transhepatic biliary
drainage (PTBD) and endoscopic ultrasound-guided biliary drainage (EUS-BD). ERCP is
recognized as a first-line therapeutic approach, but in 5-8% of cases it is unsuccessful due to failed
of cannulation the papilla of Vater or altered anatomy. In this case, EUS-BD and percutaneous
drainage are alternative interventions to restore biliary drainage. Percutaneous drainage is an
acceptable technique in terms of technical and clinical success. PTBD has a relatively high
complication rate and worsens patients’ quality of life due to the presence of external drainage. EUS-
BD is comparable to ERCP and superior to PTBD in biliary obstruction in terms of technical and
clinical success. With adequate expertise, EUS-BD is associated with fewer adverse events and
reinterventions compared to ERCP and PTBD, which reduces readmissions and hospital stays.

Keywords: biliary, drainage, endoscopy, obstructive jaundice, percutaneous, ultrasound

1. BBBEJAEHUE

OOcTpyKTHBHATA  JKBJITEHHIIA €  KIMHAYEH  CHHIPOM, 4YeCTO  CpellaH B
racTpOCHTEPOJIOTUYHATA MPAaKTHKA. MexaHHnYHaTa XKBITCHUIA € TCPMUH, H3IIOJI3BAH 32 ONUCAHKE
Ha HAPYIICHHE B IPCHAXKA HA XIIBYHOTO AHPBO, IPUIMHCHO OT MEXaHHYHO 3aITyNIBAHE HA Pa3IMIHH
HuBa. KIIMHUYHO CHCTOSIHUETO HAW-4ecTO Cce CBHP3Ba C MOXKBJITABAHE HA KOXKATA U BHIUMUTE
JIMTaBHIM, TIOTHMHSBAHE HAa YPHHATA, U3CBETIIABAHE HA M3IPAXKHEHHSTA, YECTO CHIIPOBOJCHO C
00JKOBY CHHIPOM 1 (PeOprnTeT. ETHONOTHYHUAT CIIEKThp Ha OMiIMapHaTa 0OCTPYKITUS Bapupa B
LUIMPOKK TPAHUUM, BKIOYHUTEIHO [OOPOKAYeCTBEHU (HAW-4ECTO XOJICHOXOJMTHA32) HIIH
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37I0KaYeCTBEHN MPUYHUHU. 3APaBHOTO OpeMe Ha 37oKadecTBeHaTa OmmmapHa ooctpykmus (MBO) e
OUYEPTAHO OT JaHHU OT PEANTHUSI JKUBOT, KOETO IPEIIOINAra, e ToBa € OCHOBHA IIPHYMHA MIPU MOBEYE
ot 60% oT manueHTHTe C 0OCTPYKTHBHA XKBITCHUIIA. PakbT HAa MaHKpeaca e BoIeIIaTa NpruIruHa 3a
37I0Ka4eCcTBEHa CTEHO3a, OTTOBOPEH 3a Tienu 66% ot cirygante (Bjornsson et al., 2008).

XupypruuHara omnepanust € Ouiaa eAMHCTBEHATa JOCTBIIHA ONIMSA 3a AE300CTPYKIHS Ha
JKIIBYHOTO IBPBO B MUHANOTO. T4 € cBbp3aHa ¢ BUCOKH HMBA Ha HEXKEJIAHNW CHOMUTHSL, CMBPTHOCTTA
e BHcoka. Pa3Oupa ce, poisitTa Ha €HJOCKONMTA B JHENIHO BpeMe Ipeylara JUarHOCTUYHU U
je4yeOHM WHCTPYMEHTH, OCHUTYpsIBallll BBH3CTAHOBSBAaHE Ha J>KIBYHUS JIPEHaXK 3a CMETKa Ha
MHUHUMAITHO WHBa3uBHU TexHuku (Tsuyuguchi et al., 2007). Mma Tpu OCHOBHH MeTojaa 3a
J1e300CTPyKIMS Ha 3aITyIBAHETO Ha JKIBYHOTO JIBPBO:

1. ERCP (Ermockoricka peTporpagHa XolaHTHomankpearorpadus) — Beenena mpe3 1968
r. or William McCune (McCune, 1998), Beue Hax 50 T. ce WM3MoN3Ba B KIMHAYHATA MPAKTHKA.
[Ipunaranero Ha ERCP mo3Bomn Bu3yanm3anus Ha OPEHAXHATE CHCTEMH Ha MaHKpeaca H
XKIIBUHUTE ThTHINA. BbBekmaneto Ha ERCP B pyTHHHaTa racTpoeHTEpOJIOTHYHA TpaKTHKa 3a
JIeYeHNE HA JKITBYHH CTPUKTYPH CE NMPEBBPHA B 3J1aTEH CTAHAAPT M IbPBU METOA Ha M300p mopanu
HHUCKHTE HMBA Ha HEXEJAaHW chOuTHA (Bapupa Mexay 3,5% no 9,7%) u mocTuraHeTo Ha BHCOK
yerex (Ham 95%) (Szary & Al-Kawas, 2013). Beopekud ToBa J0pM W NpPU HAH-OMUTHUTE
EHJIOCKOIICKUTe, OunuapHus apeHax nocpencrsom ERCP e Heycnemien, nopany peauna GpakTopH,
BKIIFOYMTEIHO HEAOCThIIHA WM TPy0O HUHPHUATpUpaHA TMAamuia, HEYCICIIHO KaHIOJIUpaHe,
npoMeHeHa aHatomus U T.H. TpsiOBa na ce B3eme npeaBua u nmaHkpearuTsT cieq ERCP, kato Haii-
4yecTo yciokHeHus Ha MaHunynanusata. [loct-ERCP nankpeatuta (PEP) Bapupa B quanasoH ot 2-
10%, xoeto moxe aa nocturHe a0 30-50% mpu Bucokopuckosu ciaydau. PEP e texbk B 10 5% oT
ClyyaWTe, C TOTECHIMAT 3a >XMBOTO3aCTPAINABAallM YCIOKHEHHS, BKJIIOYHTEIHO MYJITHOPTaHHA
HEJOCTaThYHOCT, ChOMPaHe Ha IIEPUNIAaHKPeaTHYHa TEYHOCT ¥ cMBPT B 10 1% ot ciayuante (Cahyadi
etal., 2022).

UMBAL Kaspsia

a vetinovs
05042024-1

2. Ilepkyranun xurpunn uaTepBeHun (PBI). PBI e 00m tepmun, koiito o0xBama peanna
WHTEPBCHIINU, 00CIMHEHH OT JOCTHIIA 10 OMIMAPHOTO ABPBO Upe3 MEPKyTaHEH OCThII. Beuuku Te
MOrar Jia ce U3BBPILIBAT M0/ JIyOPOCKOIICKO WIIH COHOTPadcKO KOHTPOI, B 3aBUCHMOCT OT MECTHHS
onut. PBI moka3Bar BHCOKM HWBa Ha TEXHWYECKH W KIMHWYEH YCIIEX 3a JE€300CTPYKIHUS Ha
XI'BYHOTO ABPBO, BapHupany ChoTBETHO MexX Iy 90-100% 1 77-98%, B 3aBHCUMOCT OT €THOJIOTHSTA
(Van Delden & Laméris, 2007). 3a chkajneHue NPOLEHTHT HA YCIOKHEHHUATA € 3HaYMTeNleH (8-
30%), kato cmbpTHOCTTA € 0-3% (Van Delden & Laméris, 2007). IToBTOpHHUTE HHTEPBEHIIMHU CHIIIO
ca po0JieM ¢ TakuBa MPOLELyPH, HEOOXOAUMHE PH NPUOIU3UTENHO 5-25% oT namuenture (Van
Delden & Laméris, 2007). TpsioBa aa ce uMa MpeBU/] M HYX/ATa OT BBHHIIHU JPEHAXHU KATETPH,
KOUTO BJIOIIABAT KAYECTBOTO Ha )KUBOT HAa MAIIMECHTHUTE, HAPYIIIABAT HOPMAITHATA YpEeBHA a0copOIHs
U 1ETOCTTa W BOJAT 10 3ary0a Ha Te4HOCTH U enekTpoiutu. CnekTbpbT Ha PBI Brmrousa: 1.
MEpKyTaHEH TpaHcxenaTayieH ommmapeH npenax (PTBD); 2. mepkyranHa TpaHcxemaTaiHa TEXHUKA
Ha panzeBy (PT-Rv); 3. nepkyranHo anterpaano oununapHo crentupane (PABS); 4. komOuHupanu
MEPKyTaHHW W CHIOCKOIICKH TEXHWKH (XHUOPHAHU TEXHUKH); 5. MEPKyTaHHA XOJCIHCTOTOMHS
(IIK).
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Figure 2. A. Previously placed plastic stent and percutaneous catheter for type II proximal biliary obstruction. B. Trans-drainage chol-
angiography.

3. Enmockoricku ynTpasBykoB kimbueH apeHax (EUS-BD). EUS-BD e Texhuka,
pa3paboreHa Hackopo oT Giovannini et al., KONTO H3BBPIINXA TFPBATa CHIOCKOIICKA YATPa3ByKOBa
xonenoxonayoneHoctomus (EUS-CDS) mpe3 2001 r., mocnensana ot xenarukoractpocromus (HGS)
npe3 2003 r. (Giovannini et al., 2001). TexHukuTe 32 €XOCHJOCKOICKH HABUTHpaHE OuIHape
npeHaxk ca: EUS-HacouBana texnmka Ha panzeBy (RV), EUS-manpaBnsgBano aHTerpamgHo
creatupane  (AS), EUS-macouBano TpaHcMmypamHo  creHTHpaHe, EUS-HampaBisgBana
xematukoractpoctomuss  (HGS), EUS-mampaBnsBana xomenoxoxyoneHoctomus (CDS), u
XEMaTHKOy0ICHOCTOMUS, phKOBOJeHa 0T EUS. EXOCHIOCKONCKHUSI HABUTHUPAH OMIMAPEH IPEeHAX
MMa BHUCOK TEXHMYECKH M KIMHWYECH IPOLEHT Ha YCHEeBaeMOCT MpH oOJIeKyaBaHE Ha SKIbYHA
0oOCTpyKIHs, 3aeHO C OnaronpusTeH MpoQuiI Ha IPOLEHT Ha HEXeJlaHH ChOMTHS, KOMTO € B
cpaBHeHHe ¢ antepHatuBHUTE HHTepBeHIMU(ERCP ; PBI). 'omama gacT ot HacTosimaTa muTeparypa
nscnensa ponsta Ha EUS-BD cnen neycnemna ERCP npu manuraenu creHo3u. CucTeMaTHYHUTE
Mperjeld W MeTa-aHalu3W MOKa3BaT, Y€ TEeXHUUYECKHMSIT W KIMHu4YHMIT ycnex Ha EUS-BD e
cpoTBeTHO 90-95%), a yecroTaTa Ha HeXelaHHUTE CHOUTHA, CBBP3aHHU C MPOIEIypara, € MexXIy 15
u 24%, Kato Hal-4eCTHTE YCIOXKHEHHs ca WH(eKuus (BKIIOYHTEIHO XOJNAHTHT, MAaHKPEATUT H
JKITBYCH EPUTOHUT), KbPBEHE, MUTPUPAHE Ha CTCHTA WHTPANICPUTOHEATHO, ITHEBMOTICPUTOHEYM H
H3THUYaHE Ha JKIbuka B mepuroneyma (Doyle & Sethi, 2023).

2. NEPCIHEKTHBMU 3A BbAEIIE

[Tonacrosiiem TexHMKaTa Ha ITBPBU M300D 32 1€300CTPYKIMS Ha K1b49HOTO AbpBO € ERCP,
CBBP3aHA C BUCOK TEXHUYECKU U KIIMHUYEH yCIeX, U CPAaBHUTEIHO HUCHK NIPOLEHT yCIoxKHeHus. B
momenTa EUS-BD u PBI ce n3non3Bat nmpeguMHO KaTO CIIACUTENHU MPOLETYpH Clie] HeyCIelHa
ERCP. Ilo otHOomenmne Ha TexHumdeckus u kmmHHYeH ycnex EUS-BD u PBI He ce pasmmgaBat
3HAYUTETHO, KaTO €XOCHAOCKOIICKNS HaBUTHpaHe OMIMAPEH APEHaXX € MAaHUITyJanus C MO-HUCHK
MPOLEHT yclIoXkHEHHA. [lo romsmara 4acT OT MalMeHTUTE, NMPH KOUTO C€ W3BBPIIBAT TO3U THII
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MaHUIYJNAIUK ca C HaNpeIHaIHW 3JI0Ka4eCTBEHH 3a0omsBaHus. [lomoOpsBaHETO KadecTBOTO Ha
KMBOT TIPH TSIX € OT CBIIECTBEHO 3HaueHue. Tyk TpsOBa a ce 0TOENeXH, Y€ IePKYTaHHUS APCHAX
€ CBBbP3aH C HAJIMYKE HAa BBHIIECH KaTEThP, KOMTO 3HAYUTENIHO HAMaJIsIBa KA4YECTBOTO HA JKUBOT Ha
narreHTuTe. Bonpekn ue EUS-BD monacTosimeMm ce cumrta 3a Tepamusi OT BTOpa JIMHHUS CIIEH
uHeycnemHa ERCP, maxonko npoyuBanus mpe3 mocienaute roguau cpasassat EUS-BD ¢ ERCP
KaTO MHTEPBEHLUS OT IIbpBa JIMHUS 3a OuimMapHa oOcTpykuus. TeopeTHYHHTE HpeanMcTBa Ha
TpaHcMypanHoTo crentupane (upe3 EUS-HGS i EUS-CDS) B cpaBHeHue ¢ TpaHCHIAMIAPHOTO
crertupane ype3 ERCP BkirouBar: MUHHMMM3HMpaHe Ha MaNnuiIapHaTa MaHUITyJAIys, BoJela 10
MAaHKpEaTHT; U30sArBaHe Ha BpAacTBaHE Ha TyMoOpa B CTEHTa, KOETO OT CBOSI CTpaHa € CBBP3aHO C
PEXOCHHTAIM3ALUN U PEMHTEPBEHIMH; CIIOCOOHOCTTA 3a JOCTBII [0 JKIBYHHUTE ITBTHINA BBIIPEKH
XUPYPTUYHO MPOMEHEHA AHATOMHS MU TaCTPOYOIEHAIHU CTEHTOBE.

Vma mHOTO BBIIpOCH, KOWTO TpsiOBa 1a ce pasrienmar mpeau mnpuemanHero Ha EUS kato
CTaHAApTHA TEpameBTHYHA OMNIMSA OT IbpBa JHMHHUAL. BBIpekn oOemaBamure pe3yiTaTH,
myONMuKyBaHM B JHTEpaTypaTa, TE3W MNPOLEAYPH OCTaBaT TPYAHM W HE ca PYTUHHU W3BBH
eKCIIEpPTHHUTE LIEHTPOBE, KOMTO ca Maiko B bearapums. IlpuumHuTe ca nmrcara Ha oOydeHHE,
3HAUMTEIHA KpHBa Ha 0OydeHue, JIUIcaTa Ha CTaHJapTH3aIM Ha IPOLEIyPUTEe M MAIKO HATHIHA
CHeNMaTHU yCTpoHcTBa. Brnpeku cxonHaTa yectoTa Ha AE 1 nipu 1BeTe npoLeaypu, Cope. HIKOH
aBTOpH ycioxHeHusTa Ha EUS ca mo-Texxu 1 TpyIHH 3a JIeUeHue.

3. 3AKJ/IIOYEHUE

CrpareruuTe 3a JiedeHUE Ha OOCTPYKTHBHATA )KBITCHHUIIA HEMIPEKbCHATO ce pa3BuBar. ERCP
BCE OIIE € I'bPBa JIMHUSI JIeYEHHE Ha 3JI0KaYeCTBEeHa OrinapHa 0OCTPYKIMS B TAJTHATHBHH YCIOBHSL.
PTBD e BaningHa antepHaTuBa, MOKa3Balla NpUEMIINB TeXHUYECKU U KiuHu4YeH ycnex. EUS-BD e
cpaBanM ¢ ERCP u nperp3xoxkaa PTBD 3a paszpemaBade Ha OuiirapHa OOCTPYKIHS 110 OTHOIIICHHUE
Ha TEXHUYECKU M KiImHHM4YeH ycneX. IIpw Hannuumero Ha agekBaTHa excneprtusa, EUS-BD ne ce
CBBP3Ba C MO-MAJIKO HEXEJIaH!U PEaKLMK U NOBTOpHU UHTepBeHIMH B cpaBHeHUE ¢ ERCP u PTBD,
KOETO BOJH 10 MO-MaJIKO XOCTTUTAIN3AIMN 1 001 OOJTHUYIEH IIPECTOH.
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MINIMAL CHANGE DISEADE AND STEROID DEPENDENCY
Eduard Tilkiyan®?, Daniela Prokopoval, Irina Zdravkova??
Medical University of Plovdiv, Second Department of Internal Diseases,
Department of Nefrology
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Abstract: Glomerulonephritis with minimal changes is the third most common
glomerulonephritis as a cause of nephrotic syndrome in adults. It occurs most often with periods of
relapse and remission. Therapeutically, it responds very well to corticosteroid therapy, results are
quickly achieved and sometimes it is not necessary to include other immunosuppressants. Cases of
corticodependency and cortiresistancy are a problem. We present a case of a patient with
glomerulonephritis with minimal changes, with pronounced corticodependency during treatment,
and our attempt to overcome it with the administration of the monoclonal anti-CD20 antibody
rituximab.

Keywords: minimal change disease /MCD/, corticosteroid dependence, rituximab

1. YBOJA

Hen Ha mnpencraBeHuss MaTepual € JAa JAaJeM HallUs [OPUHOC KbM BB3MOXKHHUTE
TEpaleBTUYHM PEUIeHHUs] B HEJeKaTa eXeJHEBHa 3ajaya /1a IpaBUM M300p 3a JedeHHe Ha BCEKH
MAlMEeHT, ChoOpa3eH ¢ HayYHUTE KOHCEHCYCH M MHJIMBHIYIHUTE OCOOEHOCTH.

I'nomepynoneppurst ¢ Munumanau npomenu /[THMII/ npunayiexxm keM rpynara
3a0omsBaHMA ¢ HamMeHoBaHue “ManomatnueH HepoTHUEH CHHAPOM™ W MO-IIHPOKHS TEPMHH —
“mogoumronarnn”’. Toit e mpuumua 3a 10-15% ot cimyuamte Ha HEPpPOTHUEH CHHIPOM IIpH
BB3PAaCTHU MNalueHTH. [laToreHe3ara Ha 3a00NIIBAaHETO € CBBp3aHa C AWcCperyiganust Ha T-
KJIETHPYHNTE CyONOMyIany, BOIEIIa 10 CEKPeIys Ha IUPKYJINpAIIy TepMeaOuInTeTHH (GaKTOPH.
B pesynraT Ha TOBa ce cTHTa J0 MOAOIMTHATA AUCHYHKIMS C YBpEXKAaHEe HA MpOoTEeHHHTE Ha slit
diafragm, 3ary0a Ha eJIeKTpOHEeTraTUBHIS 3apsl Ha TIIOMepyJTHATa KalWJsIpHa CTEHA M yBEJIMYaBaHe
Ha HelHaTa NMPOIyCKJIMBOCT 3a MPOTenHH. [IpoyyBaHus 1oka3BaT yuyacTueTo u Ha B-nmumdonurnte
B naroreHe3ata Ha MCD, Te Morar na urpasT poJjii Ha aHTUICH-NIPEJICTABSIU KJIETKU 3a T —
TMMQOLUTHTE W J1a MPOAYLUPAT NMPOUH(IaAMaTOpHU LUTOKMHH, HeoOXxoanmu 3a T-kierpyHaTa
XMIIEPaKTUBHOCT ¥ HEYTPO(HIHO aKTHBHpaHe. TAXHOTO M3YepIBaHE € CBBP3aHO C OTTOBOPA KbM
TepanusaTa, J0KaTO Bb3CTAHOBIBAHETO UM € CBBP3aHO C PELUIUB.

[Taromop¢onornunara naxonka npu I'HMII ce xapakrepusupa ¢ juIica Ha U3MEHEHHUS B
TJIOMEPYJINTE Ha CBETIMHHA MUKpOCKONUSL. [Ipn nMyHO(DITyOpeCeHTHO H3CIeBaHE IUIICBAT MIIN
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ca MUHHMMAJIHA OTJIaTaHUATa HA NMYHOTJIOOYNIMHH M (paknuu Ha KomiuieMeHTa. Ha enektpoHHa
MHUKPOCKOIINS CE€ yCTAaHOBSIBAT THITUYHHUTE JIC3UH HA TOJOLUTHTE CHC 3aJIMUaBAHE M CIMBAHE Ha
KpadeTaTa uM.

s’ N,

X AL \ i
© Nephrologisches Forschungslabor - University of Cologne

C wu3pacThlUTe Ha KpaderaTa CH MOJOLMUTHTE OOrPBINAT Isj1aTa MOBBPXHOCT Ha
rJIOMepyJIHUTe Kanwisipu. Ta3u cliokHa KIeThUuHA apXUTEKTypa € OT pelllaBalio 3HaueHHe 3a
1eJIocTTa Ha OBOpeuHaTa GuiTpannonHa dapuepa.

KiuHuuHata kapTMHa € C BOJIEIl OTOYEH CHHJAPOM JIO aHaszapka, a B J1abopaTopHHUTE
pe3yiTaTn ce YCTaHOBSBAaT BHCOKOCTENIEHHA CEJIEKTUBHA IPOTEHHYPHS, XHIONPOTCHHEMHMS,
XUIOATOYMUHEMHS, XUIEpAunuAeMus. Hanuie e moBuIneHa CKIOHHOCT KbM HH(EKINO3HU
YCIIOXKHEHHS M XHIIEPKOaryJalyst ¢ OMacHOCT OT TpoMOoemOoiam3bM. JlMarHocTHIMpaHEeToO Ha
3aboJIsIBaHETO cTaBa Ha 0a3aTa HAa KJIMHWUYHU ¥ JIAOOPATOPHM TAaHHU M XUCTOJIOTMYHO M3CIICBAHE
Ha Marepuaj OT NyHKIMOHHAa ObOpeuHa Owomcusa. ['HMII mokasBa BHCOKa CKJIOHHOCT KBbM
peunnBY, BBIPEKH Y€ MOBEYETO BBH3PACTHU MNALMEHTH CE IMOBIHMABAT OBP30 OT NpOBEJCHATA
MATOTCHETHYHA TEPAIHS.

ITpakTukara mokasBa OBP30TO M €(EKTHBHO TEPANEBTUYHO IOBIUSABAHE OT JIEUCHUE C
KOPTHKOCTEPOHH, OCOOCHO B IIyJICOBU JO30BH PEXHMHU. lIpenU3BHKATENICTBO IPEICTaBIISIBAT
CIly4yanTe Ha KOPTHKO3aBHCUMOCT M KOPTHKOPE3UCTEHTHOCT, KOTaTO CE Hajara BKIIOYBaHE B
MATOTCHEeTUYHATA Tepanys Ha MUMYyHOCYIPECOPH OT PA3IMYHHU TPYMH 3a MOCTHraHe Ha e(eKT OT
JICYEHUETO.

Pennna npoyuBaHMst 1OKa3BaT BB3MOXKHOCTTa U I0J3aTa OT IIPWIOKEHHWETO Ha
MoOHOKJIOHaNHO anti-CD20 anTuTsuio Putykcumad, nacowyeno cpemy CD20 anturen Ha B-
nuMmdouutute 3a nedyenne Ha MCD. ®opHonu u ap. (Fornoni et al., 2011) nemoHcTpupart, ue
Purykcuma® Moxe na JnonpuHece 3a craOwinM3upaHe Ha IIMTOCKeNleTa Ha IIOJOLUTHTE W
NPEAOTBPATSIBAHE Ha allollTo3a 4Ype3 B3aWMOAEHCTBUE ChC COHUHromMuesnH Qocdoanecrepasa
KrcennHa-moo0eH 3b mpoTenH, eKCIIpecupaH B TIIOMEPYIIHN eMUTEITHN KIeTKH. ToBa HaOIro1eHne
Mperoara, 4ye Tepanusara ¢ Purykcnmab moxe 1a Obp1e ehekTHBHA HE caMO Upe3 W3depIiBaHe Ha
CD20 numdoruTuTe, HO U Ype3 MOAYJIHUpaHe Ha (YHKIMATA HA MOJOLMTUTE U Aa € OT IoJ3a 3a
neuenne Ha HMIT mpu Be3pactam (Munyentwali et al., 2013; Sinha & Bagga, 2013). B
CHCTEMaTH4eH Tperiiea M MeTa-aHanu3 Ha 21 mpoyuBanwms, BKmtouBamy 382 Be3pactHu ¢ FR/GD
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MCD wmn pokanHa cerMmeHTHa TiomMepynockiepos3a (FSGS), Tepanusara ¢ Purykcnmab naaympa
KIMHAYHA peMucus npu 92% ot marupenture ¢ MCD, npu 28% 0T manueHTuTe UMa PenuinB 110
BpeMe Ha npocieasBanero (Xue et al., 2021). Purykcumab ce moHacst JoOpe U ce CBbP3Ba ¢ MajKo
HEeXKellaH! peakuuu. Bornpeku ue PutykcruMab He ce npernophbyuBa KaTo JIeueHHe OT IbPBa JIMHUS 32
I'HMII, To#i nMa CBOETO MSCTO B TEPANEBTUUHUTE CXEMU. BKIIIOUBaHETO My B paHHMsI CTaJAUN HA
3a0oJIsIBaHETO MMa MO-700bp edekr. MHOro mpoyuBaHMs ca YCTaHOBWIIM, Y€ IIOBEYETO OT
MAMeHTUTE, KOUTO HE ca OTTOBOPWIIM HA JedeHue ¢ Purykcuma0, ca MManu HanpeaHaino 0b0peuHo
yBpexaaHe, okato ObOpedHara QyHKuus € Owia 3ama3eHa cpeji oTroBopuiure. bbrOpeunara
IUC(YHKIHUS € CBbP3aHa ¢ PE3UCTEHTHOCT KbM sieuenuneto. (Laurent et al., 1993; Tencer et al., 2000;
Bazzi et al., 2000).

2. METOJM U MATEPHUAJIN

[IpencraBame cimydail Ha manueHT, mocThmmil B Kimamka mo Hedpomorms, YMBAIJI
“Kacnena” [TnoBaus npe3 2014 r. 1o moBo MOsIBa Ha OTOLH T10 TSUIOTO W HAMAJIECHO KOJIMIECTBO Ha
otaeneHara ypuHa. OT KIMHHYHUS CTaTyC U JJaOOPAaTOPHHUTE U3CIEABAHMS C JaHHH 3a HeppoTHICH
CHHIPOM — TE€HEPaM3UPaHU OTOLM IO TSJIOTO, MpoTenHypus 10 10 1/24 4, XUNonpoTenHeMus,
XI/IHO&H6yMI/IHeMI/IH, XUNCPJIUIUIACMUA.

W3Bbpiu ce myHKIMOHHA OBOpeYHa OUOIICHS C PE3yNITaT OT XUCTOJIOTMYHOTO M3CIIEABAHE!
MunuManHu TJIOMEPYJIHN YBPCIKIAAHUSA.

Ha 6a3aTa Ha aHaMHECTHYHHM, KJIMHUYHH, Ja0OPaTOPHU M XUCTOJOTMYHHU AaHHH Oe mpuera
nuarnosa: ['momepynoHeppuT ¢ MUHMMAIHU TPOMEHH.

3aroyHa ce naToreHeTUYHa Teparus ¢ myjcoBe Metuinnpenau3zonon 500 Mr u.B. 3a TpU JHA
B TPH TIOCIEJOBATEIHN MECeIa ¢ MHOTO A0OpO IOBIMSABAHE W OBP30 JOCTUTAHE HAa KIMHWYHA U
napakiuHr9Ha pemucus. [lonaspxaina Tepanust ¢ Meapon 4 Mr — 6 Ta0J1. THEBHO B HaMAaJISBALIH
1031, TpeycTaHoBeHa cien 6 Mecema. [ler Mecema mMo-KbCHO, MAIMEHTHT € C PELUINB Ha
HeppoTHuHHs cHHAPOM. [IpnbaBuxme kpM Tepamusra myic ¢ Lukinopochamun 500 mr u.B. Kpm
MOJIbpIKalaTa Tepamus B MEXAYNMyJICOBUTE IEPHOAM CME NpHIarajld MOCIe0BATETHO
AszaTtronpuH ¢ HetocTaTbueH edekt, Takposmmyc ¢ 100bp edeKT, HO CIPSH OT NAIMEHTA 10 JINYHH
NPUYMHM. Y CTaHOBHUXME, Y€ NPU HaMaJsiBaHe Ha MO bpiKamara 1o3a Menpod moj 20 Mr AHEBHO,
ce HaOII0JaBa peluIUB Ha OOJIeCTTa, NOPaan KOETO PHEXMe, Ye ce Kacae 3a KOPTHKO3aBUCUMOCT.
[TpubaBsHeTO Ha JpPyrd MMYHOCYNPECOPH KbM TepanusrTa He JOBEAE [0 peaylupaHe Ha
MOJIbpIKallaTa J03a Ha KOPTUKOCTEPOH/Ia M He YIBIDKH eproauTe Ha pemucus. [Ipe3 To3u nepuon
/3 roaMHI/ NalMEeHTHT Pa3BU CTEPOUJICH 3aXapeH auaber.

3. PE3VITATU

[IpoBenoxme neueHne ¢ MOHOKIOHATHO anti-CD20 anTuTsio Putykcuma0, HacodeHo cperry
CD20 anturen Ha B-mumdonuture. [IpmnoxxuxMe KaTo Ha4aiao TO3W MeIUKaMeHT B cxema 1o 800
MT U.B. IBYKpaTHO npe3 15 nuu. Cren 8 mMecena noBTOpUXMe cbhllaTa Tepanus. M3noa3BaHeTo Ha
Putykcumab nmoBene 0 yIObKaBaHE Ha MEpUoja Ha PEMECHS IO JBE TOJUHH W HAMallsiBaHE Ha
MO IbpIKAIIaTa J103a Ha KOPTHKOcTeponua Ha 8 Mr Meapon qHEBHO. 3a ClieJIBalllUTe TOIUHU JI0
2024 r. BKJI. MOAIBpIKAIIATa TEPANUs BKJIIOUBA olie: | TpumaHeBeH mysinc MeTUIMpeaHU30JI0H 10
500 mr u.B roauniHo, eauH myJic Lukinodochamug rogummHo 1 moaspxkamnia 1o3a Putykcumad 900
MT U.B. | 6T HA 2 TOOWHH.

4. OBCBHXIAHE

Kinuanunusar cioydail, KOWTO mpeacraBsMe, € MPUMEP 3a KOPTHKO3aBUCHUMOCT B XOJa Ha
MATOTCHETHYHA Tepamusi C KOPTHUKOCTEPOHWIU INpU HMYHHH OBOpeuHm 3abonsBanms. ToBa
3aTpyIHsBA JICUEHUETO Ha MALUEHTa, YABIDKAaBa MPOIBIDKUTEIHOCTTa MY, IIO-YECTO C€ Ipujarat
IIyJICOBH 03U, [TO-TOJIEMHU MOAIbPKAIIN JO3U HAa UMYHOCYIIPECUBHH MeJlnKaMeHTu. [loBuiaBa ce
YeCcToTaTa U TEIKECTTA Ha CTPAHUYHHUTE €PEKTH OT MPUIIATAHUTE JICKapCTBa.

HammsaT ornmuT B TO3M caydaid moKa3Ba B3MOKHOCTHTE 32 M3IIOJI3BaHE Ha Putykcumad mpu
neyenue Ha nanueHT ¢ [HMII B ciydail Ha kopTHKO3aBucHMOCT. HeroBoto mnpusioxxeHue naje
BB3MOKHOCT 3a IMo100psiBaHE Ha CHCTOSTHUETO Ha MAIFeHTa W ONTUMH3HpAHe Ha TepaIusITa.
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5. HU3BOAU

I'momepynoHepUTHT C MUHUMATHH POMEHU € UIMYHHA ObOpedHa 00JIecT, KOSITO ©Ma CBOU
XapaKTepHHU MaTOMOPGOIOTHIHY U KITMHHYHYU H3sBU. OOWYaifHO 32 HETo € T0OPOTO MOBJIMIBAHE OT
MPOBEXIAHOTO MATOTCHETHYHO UMYHOCYIIPECHBHO JICUeHHE, HO TPsOBa Ja CIIEANM 3a MPOSIBU Ha
KOPTHKO3aBHCUMOCT M KOPTHKOPE3HCTEHTHOCT, KOraTo ce Hajgara OOMHUCISIHE Ha HOBHU
TEpaNeBTUYHU CXeMH. TOBa M3MCKBAa CTPUKTHO HAOJIOJCHHE HAa CHCTOSHUETO HA OOJHUS U
U3CIEBAHMS B KPATKH NIEPUOIU OT BpeMe.

To3u KIWMHHWYCH Ciy4ail MOTBBPXKIAaBa HEOOXOIMMOCTTAa OT WHIUBUAyaJCH IMOIXOJ Ha
JICUCHUE MIPU BCCKU MAIUCHT.
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KOHCEPBATHUBHO JJEYEHHUE HA MHOXXECTBEHA
EXHHOKOKO3A
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Karteapa no ungexnuo3nu 60/1ecTu, NapasuToorus U TPONuYecKa
MeauinuHa, MeaunuHcku ynuepceurtet — [liioBaus

CONSERVATIVE TREATMENT OF MULTIPLE HYDATIDOSIS
Dimitar Vuchev, Galya Popova
Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical University of Plovdiv

Abstract: Multiple hydatidosis occurs in 20-40% of the patients. Most often, the liver and
lungs are affected simultaneously. Surgical treatment is contraindicated in the presence of multiple
small-sized hydatic cysts, and in these cases, patients should be treated with albendazole. The aim
was to present two patients with multiple echinococcosis treated conservatively for a long time. The
first patient was a 60-year-old woman diagnosed with 12 hepatic hydatid cysts (1-2 to 4-5 cm in
diameter). She was treated for 4 years with albendazole 15 mg/kg daily in combination with
hepatoprotectors. During the last 6 months of treatment, the patient also took praziquantel 40 mg/kg
once a week. As a result of conservative treatment, all cysts degenerated. The other patient was a
42-year-old man with 6 hepatic hydatid cysts and one cyst in the left lung. He was taking albendazole
15 mg/kg daily for 7 years in combination with hepatoprotectors and immunomodulators. Four
months after initiation of therapy, the patient expectorated fragments of the germinal membrane of
the lung cyst. One of the liver cysts (with multiple internal septations) did not respond to
albendazole, therefore the patient was referred for surgical treatment. Both patients were followed
up in the Department of Parasitology for the last 10 years. Treatment of multiple echinococcosis is
a challenge. Long-term administration of albendazole, if possible in combination with praziquantel,
seems to be a therapeutic option in inoperable cases of multiple hepatic and pulmonary
echinococcosis.

Keywords: cystic echinococcosis, albendazole, hydatid cyst

1. BBBEJEHHUE

ExuHOKOKO3aTa € XEeJIMHHTHO 3abojsBaHe C eTHoJiormyeH mnpuuuHUTen Echinococcus
granulosus. Kpaiinu rocronpreMHUIM ca peacTaBuTeauTe Ha ceM. Canidae (jpomarnitu u JuBH), B
THHKUTE YEPBa, HA KOUTO [Mapa3sWTHpa Bb3pacTHaTa (Gopma Ha mapasura. YOBEKBT € ClIydacH
MEXIHHEH TOCTONPHEMHUK, B KOWTO Ce pa3BHBa JjapBHara ¢Gopma (SXHHOKOKOBA KHCTA).
EXWHOKOKOBHTE KHCTH MOTaT Ja CE€ Pa3BHAT BbB BCEKH OpraH WM ThKaH, HO Hal-4ecTo Ce
JIOKAIM3UpaT B yepHus Apod (60-65%), 6emute apodose (20-25%) u paaxo (10%) — B ITHC, cwprie,
0B0pex, koctu u ap. (Moro & Schantz, 2009). Haii-uectara cbueTaHa JJOKaJH3aLHs € B YSPEH U 051
Ipo6. MHOXeCcTBeHa T MHOTOOpraHHAa eXHHOKOK03a ce cpetna mpu 20-40% 0T marueHTuTe ¢ ToBa
3abonsBane (Igbal et al., 2017; Halmaciu et al., 2021). [Ipu Hamu4yre Ha MHOXKECTBO MAJIKH I10
pa3Mep EXMHOKOKOBH KHCTH XUPYPTrHYHOTO JICYCHHE HE € IOKa3aHO, KAaTo B TE3U Clydyau
nmarnueHTuTe ciensa aa ce nekysar ¢ albendazole (Brunetti et al., 2010).

Henra ¢ na mpeacraBuM JBaMa MNAalMECHTH C MHOXECTBEHA CXMHOKOKO3a, JIGKYBaHHU
KOHCEPBATHBHO NMPOIBIDKUTEITHO BpEMe.
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2. KIIMHUYHMU CJIYYAHU

[TanmenTka Ha 60-TOAUITHA BB3PACT IO TIOBOA KOPEMHHU OOJKM € MUarHoCTHIHpaHa ¢ 12
4epHOAPOOHN €XHHOKOKOBHU KHCTH, C pa3Mepu 1-2 10 4-5 cm B muameTsp, 1 y3HO pa3noiioKeHu
B YepHOAPOOHHS NapeHXUM. [lapasUTHHAT MM NPOU3XOL € IOTBBPIACH OT IIOJOKUTEIHHS
CepoJIOTHYEH pe3yiraTr 3a exuHokoko3a mo ELISA — mom. (+) 34,4 IU/ml (mom. > 9 IU/ml).
[ManmenTtkara Gemie nekyBaHa B mpoawbkeHue Ha 4 roaunu c albendazole 15 mg/kg nueBHO
NepopajHO B HENPEKbCHATH KypcoBe. B Xoma Ha JieueHHETO yCTaHOBMXME 3aBHIABaHE Ha
YEepHOAPOOHUTE TpaHCAMUHA3W JBYKPAaTHO HaJl HOpMaTa, HOpaad KOETO KbM Tepamusra c
albendazole ce no0aBnxa U XeNmaTONPOTEKTOPH, C pe3yITaT HOPMAIU3UPaHE Ha TPaHCAMUHA3ZHTE.
[Ipe3 mocnenHuTe 6 Mecena OT JICUCHUETO NAalMEeHTKara npuemarie u praziquantel 40 mg/kg
HepOpaTHO BEAHBK CEIMUYHO. B pe3ynrar Ha IpoBeIeHOTO KOHCEPBATHBHO JICYCHHE BCHYKU KUCTH
JereHepupaxa, KOeTo ce OTIeTe Ype3 MepPHOIMIHN 00pa3HU U CEPOJIOTHYHH n3ciensaHus (dur. 1):

B2 ) 71

M BT BEVIAS NS G -
®urypa 1. MHOKeCTBeHA YepHOAPOOHA EXHMHOKOKO3a Tpe/u u cief jgeueHue ¢ albendazole u
praziquantel.

HpyrusT nmanueHT Oemie MBX Ha 42 TOAWHU, KOWTO IO IMOBOJ JCBOCTPAaHHA ITHEBMOHHS
IBPBOHAYANTHO € AMTHOCTHIHpPAH ¢ OerloapoOHa eXWHOKOKO3a. PeHTreHorpadcku € yCTaHOBEHa
CHITHA, XOMOTCHHA CSHKa BIIIBO 0a3allHO C Pe3KH U TIIAAKH KOHTYpH, ¢ pa3Mmep okomo 40 mm.
W3cnenBaH e ceposiornyHO 3a eXMHOKOKo3a 1o Metona ELISA, koeTo e moTBbpAMIIO JUarHos3ara.
Briocnencteue exorpad)ckv M ¢ KOMIOIOTBPHA TOMOTpadus ca BU3yalM3UpaHU U 6 YepHOAPOOHU
€XWHOKOKOBH KucTH. I[lammenTsT mnpuemanie albendazole 15 mg/kg mepopanHo IHEBHO B
MPOABIDKEHHE Ha 7 TOAWHM, XEMaTONPOTEKTOPH M HUMYHOMOAYJATOpH. UeTwpu Mecema cien
3all0YBAaHETO Ha TepamuaAra, OermompoOHaTa KHCTa PYNTypHpa M TMAlUEHTHT H3Xpadd COJIeHa
TEYHOCT ¥ (pparMeHTH OT repMUHATHBHATa MeMOpaHa. B pe3ynTar Ha TOBa OTUETOXME HaMaJIiBaHe
Ha pa3Mepure Ha OenofpoOHaTa KHUCTa. BbOpekn NpoaBIDKUTENHATa TEpamus, eaHa OT
yepHoapoOHuTe Kuctu (B cramuii CE2 — Tum ,14enHa murta’™) HE c€ MOBJIMS OT Tepamusita C
albendazole, mopaau koeTo npenopbrYaxMe HEHHOTO ONIEPATUBHO OTCTpaHsaBaHe (dur. 2):

3

5]

ot 3] -
®durypa 2. MHOXeCTBeHa YepHOAPOOHA EXMHOKOKO3a Ipean U ciex ieuenue ¢ albendazole.

W nBamata manueHTy npociensBaxme B OTAEICHUETO 10 apa3suToNIOTHs IPE3 MOCICIHITE
10 roguuu.

74



3. JUCKYCus

TepaneBTHYHUTE BB3MOXHOCTH NPH IAIMCHTHTE C KHCTHA €XHHOKOKO3a Ca XUPYPTHYHO
IpeMaxBaHe Ha EXMHOKOKOBHTE KHCTH, IIYHKIHMOHHO JICYEHHE C €BaKyallus Ha KHCTHOTO
CBOBP)KUMO W KOHCEpBaTHBHO JseueHHe ¢ albendazole. TepameBTHUHUAT MOAXOM 3aBHCH OT
JOKanu3anuATa, Oposi, pa3Mepa U CTaaus Ha eXUHOKOKOBUTE KUCTH, HATMYMETO Ha CHI'BTCTBALIH
ycnoxuenus: u 3abomsiBanus (Brunetti et al.,, 2010; Kern et al., 2017). PagukanHoto jedeHue ¢
XUPYPIHYHO, HO IIPU MHOYKECTBEHA EXMHOKOK03a, KOTaTO KHCTHUTE Ca C MaJIKH pa3MepH € IToKa3aHa
KoHcepBaTHBHa Tepamnus ¢ albendazole. Albendazole ce mpuema Hali-4ecTO B €IHOMECCYHHU KYpCOBE
¢ may3a or 10-14 gHM Mexny TIX, HO MMa HAOJIOJNEHMS, Y€ TEPANEBTUYHHUAT €(PEKT OT
HEMpeKbCHaTHs My mpueM e mo-mnoobsp (Stojkovié et al., 2018). Ilpu Hamuume Ha MHOMXKECTBO
€XMHOKOKOBH KHCTH ca HE00X0INMHU MHOTOKpaTHH Kypcose ¢ albendazole no mpiHaTa nereHepanus
Ha Bcruku kuctu (Reddy et al., 2024).

Hexenann nexkapcTBeHM peakiuu ce HabOmogasar npH 5-20% OT MamueHTUTE MpUeMaIin
albendazole. Haii-uecto ToBa ca 3aBumenu TpancamuHasu (15-20%), abgomunaman 6omnku (6%),
kocomax (1-5%), rmaBobonme (2%) 1 MO-psAKO TajfieHe, CBETOBBPTEX, UKTEP, AJTEPTUIHH MPOSIBH,
JIeBKOTIeHUsI, TpoMOouuToneHus. OOMKHOBEHO ca npexoauu. Crell IpeycTaHOBsABaHE Ha TeparuisaTa
n3ue3BaT, Thil Karto ca pesep3ubunnu (Velasco-Tirado et al., 2018). U mpu aBamara onucaHu
MAlMeHTH B XOJa Ha JICYCHHETO YCTaHOBHMXME 3aBHMIICHU TpaHCaMUHa3M (0 1Ba I'bTU HaJ
HOpMaTa), HO C JO0aBSHETO Ha XENaTONPOTEKTOPH KbM Tepamusra, TpPaHCAMHUHA3UTE Ce
HOpMalu3upaxa, MOpaad KOeTO He Ce HaJOoXH NpeKkbcBaHe Ha JieueHuero ¢ albendazole u
MAalMEeHTUTE IPOABIDKHUXA Ja TIPHEMart JIEKapCTBOTO Oe3 mays3u.

C nen ycTaHOBSIBaHE Ha HEXKEJIAHH JIEKAPCTBEHH PEaKIIMH, JT0KAaTO POABIDKAaBa TEpAIHsTa C
albendazole ce mpenopbpyBa NpH MALMEHTHTE Aa C€ NPOCIEASBAT YCPHOAPOOHHTE CH3UMH H
KpbBHATa KapTHHA Ha BCEKH JBE CEIMHUIM Ipe3 MBPBHUTE 3 Mecella, CIel TOBa €XEeMeCeyHo. 3a
npociiensiBaHe Ha eeKTHBHOCTTA Ipe3 3-6 Mecena cieBa a ce NPaBAT 00pa3HH U CepOJIOTHYHH
n3cnenBanus (Brunetti et al., 2010). EdexruBnoctTa Ha KOHCepBaTuBHaTa Tepanus ¢ albendazole e
30-70% wu 3aBHCH OT cTausl U pa3MepUTe Ha eXMHOKOKOBHTE KHCTH. Albendazole e mo-edekTusen
P MAaJIKK 10 pa3Mep (Mo 5 cm B THaMeThp) OeMoIpOOHN W YepHOAPOOHH KUCTH, KAKTO W TPH
yepHoapoOHu B craguit CE1 u CE3a no xnacudukarmsara xva C30. He e 10cTaThuHO eeKTHBEH
nipu kucty B cranuit CE2 u CE3b. benoapoOHuUTE KMCTH ITOPajiv MO-ThHKATa KarlcyJia ce IOBIUsBAT
10-0bp30 U 1M0-100pe OT KOHCEPBATUBHOTO JICYEHUE B CpaBHEHHE C uepHOApoOoHuTe (Masoom et
al., 2018), kakTo HabIrOIaABaXME U TIPH JIEKYBAHHUSI OT HAC MAIMEHT ¢ 6eroapobHa 1 4epHOAPOOHa
€XHWHOKOKO03a.

Bw3MokHOCT 32 moBHMIIAaBaHe Ha eeKkTHBHOCTTa Ha albendazole € eTHOBpeMEHHOTO My
npuiIoKeHue ¢ praziquantel. J[Bata aHTHXEIMHUHTHU MEIUKaMEHTa ca ¢ Pa3iM4eH MEXaHH3bM Ha
JIeCTBHE, HO ChC CHHEpruieH edekrt crupsmo napeHara ¢popma ua E. granulosus (Jamshidi et al.,
2008). HaGmomaBan e n00bp TepameBTHYEH e(QeKT OT TAXHATa KOMOMHAUMS HpH CIydau Ha
HeorepabuiHa MHOKecTBeHa exuHOKoko3a (Najdaghi et al., 2024). Crpanuunute edekTd OT
€/IHOBPEMEHHUS TIPHEM Ha JIBETE MPOTHUBONAPa3sUTHH JIEKApCTBA Ca PEJIKH, JIEKH M PEBEP3UOMIIHH,
KOETO IOTBBbpXKIaBa 0E30MacHOTO MM KOMOHMHHpaHO NpHioxeHue. Haii-uecTo ce perucrpupar
OITAKBaHHUATA OT KOPEMHH OOJIKH, IUapHs, rajieHe, riiaBoOoJiie, 3aMasHOCT, MOSIBSIBAIIN CE B
ITBPBUTE J(BE CEJMMUIIM CJIe]] 3arouBane Ha eueHueto (Alvela-Suarez et al., 2014).

4. 3AK/IIOYEHHUE

[pomgpmwxutennuar npruem Ha albendazole, mpu BE3MOKHOCT B KOMOMWHAIMA ¢ praziquantel,
€ TeparneBTHMYHAa BBH3MOXKHOCT NIPH HEONEPaOWIHM CiIydyad Ha MHOXECTBEHa 4YepHOJpOOHA W
OenonpoOHa exMHOKOKo3a. [lanmeHTHTe IMOJUIe)KaT Ha IEPUOAMYHM KOHTPOJIHH Nperieqn
N3CIIe/IBaHMsl 32 TPOCIIeAsBaHE Ha e(EeKTHBHOCTTa Ha TepamnusATa B XOJa Ha ANMCIAHCEPHOTO
HaOJIoIeHUE.
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CJIYYAU HA TUPOPUITIAPUO3A C MMOJKOXKHA JJOKAJIN3ALIUA
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A CASE OF DIROFILARIASIS WITH SUBCUTANEOUS
LOCALIZATION
Galya Popova, Dimitar Vuchev, Albena Masarlieva
Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical University of Plovdiv

Abstract: Dirofilariasis is a helminthic disease caused by nematodes of the genus
Dirofilaria. Dogs are the main reservoir host of the disease. Humans are infected by a mosquito bite,
most often with the species Dirofilaria repens and Dirofilaria immitis. Infection with D. repens in
most cases presents clinically with a slowly growing subcutaneous nodule and less commonly with
infection of the eye. For the period 1973-2018, 65 human cases of dirofilariasis were registered in
the country. The aim was to present a case of dirofilariasis with subcutaneous localization in the
face area, the diagnosis of which was made after extirpation of the causative agent. The patient was
a 33-year-old woman. She sought medical help for a slowly growing formation under the skin of the
right cheekbone, which in about 4 months had reached a size of 1 cm, without other accompanying
complaints. During excision, a thin white helminth with a length of about 4 cm was found, located
in the subcutaneous nodule. The patient was then referred to the Department of Parasitology for
species identification of the parasite and treatment. Microscopically, an adult form of D. repens with
the characteristic longitudinal ridges on the cuticle was found. Microfilariae were not detected in the
examined thick and thin blood smears, therefore additional therapy was not prescribed, but we
followed the patient for 6 months. Dirofilariasis in humans is a rare disease in our country, but it
should be discussed in a differential diagnostic plan when patients present with subcutaneous
nodules. This helminthiasis has a good prognosis, with no long-term consequences for patients after
removal of the parasite.

Keywords: nematode, helminth, subcutaneous nodule

1. BBBEJIEHHUE

HupodunaprosaTa € XeIMUHTO3a, IPUYHHEHA OT HUIIKOBUAHK HeMaTou oT pox Dirofilaria.
Kyderata ca OCHOBEH H3TOYHHMK W pe3epBoap Ha 3a00JIIBAHETO, Xopara ca Hecneuu(uuHu
rOCTONPHEMHHULIK. MeXaHU3MBT Ha 3apa3siBaHe € upe3 yxamBaHe oT komapu oT pox Aedes, Culex
umu Anopheles. Tlpu kpbBOCMyuYeHE KOMAapHTe WHOKYJIHPAT MHKPOGHIAPHH B KOXATa, KOUTO
BIIOCIIEJICTBME CE€ pa3BHBAT 0 3PEiH XCIMUHTH, YHSTO JIOKAJIMU3AIUS OMpPEAes KIHHHYHATA
kaptuHa. [lpu xopara Hai-uecTo ce ycTaHOBsiBa WHBasus ¢ Bumosere Dirofilaria repens u
Dirofilaria immitis. Dirofilaria immitis npuuunsBa o6uuaitno GenogpoOHa WM OYHA
nmupodunapuosa. 3apasssaneto ¢ Dirofilaria repens B moBedero ciiydan KIMHHYHO C€ M3SIBSBA C
0aBHO HapacTBalll OAKOXKEH HOIYJI U MO-PAAKO ¢ MHBa3UsA Ha OKOTO. HetnunudHa sokanm3aunus (B
cyOMyKo03aTa Ha yCTHATa KyXHHa, MyCKYJIH, TUMGHH B3I U JAp.) cblo e HabmonaBana (Capelli et
al.,, 2018). 3a mepumoga 1973-2018 r. B cTpaHara ca perucTpupaHu oOwmwo 65 ciyuyas Ha
nupoduiaprosa Ipu XopaTa, OT KOUTO TPH ca OMIM C MOJKOXKHA JIOKATH3alHs B 00JacTTa Ha
nunero (Harizanov et al., 2014; Velev et al., 2019).
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IenTa e 1a npeacTaBuM ciydail Ha TUpoQuIapro3a ¢ MOAKOXKHA JIOKAIU3aLKs B 001acTTa
Ha JSCHA CKyJa, YUATO JUArHO3aTa € II0CTaBeHa CJIe] eKCTHPIALNS Ha IPHYHHHUTEIS.

2. KJIMHUYEH CJYYAN

[IpencraBsamMe cimydail Ha aBTOXTOHHA IUpOQIIapro3a MpH jkeHa Ha 33-TOIWIITHA BB3PACT.
[Morbpcuna € MeguUIMHCKA TOMOII 10 MoBOJ OaBHO HapacTBamia Oe30oje3HeHa (opmanus B
MOJIKOKHETO Ha JIICHATA CKyJIa, KOsITO 3a 3-4 Mecena JocTUrHajia pasmep okosio 1 cm. He e nmana
Ipyru omtakBaHus. OT IPOBEAEHOTO M3CIie/BaHE Ha ITbJIHA KPbBHA KapTUHA W Au(epeHIraIHa
KpbBHA KapTHHA HE Ca YCTAaHOBEHM OTKJIOHEeHUs. [Ipy eKclu3ust Ha MOJIKOXKHHUSL HOIYJI Cc€ IoTasia
Ha TBHBK Os1 XEJIMHUHT C IBDKMHA oKkojo 4 cm. Ciien ToBa NalMeHTKaTa € HAacoYeHa KbM
OTIeeHHeTo MO MapasHTONOTHs 33 BUIOBA WACHTH(UKALWMS Ha Mapasdra U ONpeneisHe Ha
MOCIIEBAIIO0 TEePaleBTHYHO MOBeleHHe. MHKPOCKOIICKH Ce YCTAaHOBH BB3pacTHa (opma Ha
Dirofilaria repens ¢ xapakrepHuTe HaTHXXHU HaOpa3asBaHUS HAa KyTHKyJaTa 1Mo JIBJDKAHATA HA
TSTOTO W JIMIICBAII OTarieH kpait (ur. 1, 2).

®@urypa 2. A) llpenen kpaii; bB) Haamexuu Habpas3msiBanus mo KyTHKynata Ha Dirofilaria repens.

He ce ycranoBuxa MuKpoQmiIapui B U3CICABAHHUTE JeOeIM KAlKA W KPBHBHU HATPHBKH,
Opagy KOETO JAONBJHUTENHA Tepanusi He ce HazHauu. OT enueMuoJIoTMYHaTa aHamHes3a
YCTaHOBHXME, Y€ )KeHaTa xuBee B [IIOBIUB, He € MbTyBaIa B 4y>KOMHA U HAMA JIOMAITHO KydYe.

[IpocneasiBaxmMe manueHTKaTa B IPOIBIDKCHHE HA 6 Mecela, KaTo Mpe3 TO3M IEePHO HE ce
YCTaHOBHXA HOBH OTUIAKBAaHUS.

3. AUCKYCus

B cBeta uma peructpupanu Hag 3500 ciydas Ha gupoduiaprosa npu xopata. B Epona
CTpaHHTe ¢ Hail-rojsm Opoit 3abonenu ca Urtanus, ['spuus, @pannus, Vicmanus, HO nMa OTASITHU
ChOOIIEHHS 32 CIy4au U B MO-IIEHTPATHUTE U CEBEPHH YacTH HA KOHTHHeHTa (Simon et al., 2012;
Capelli et al., 2018; Fuehrer etal., 2021). BeposiTHO mpu4HHKTE 32 TOBA ca 3aTOILISHETO HA KJIMMaTa,
MO3BOJISABALIO PAa3BUTHETO HAa MUKPODHIAPUUTE B KOMapa, JOCTHIAHETO HAa KOMAapHTe A0 HOBH
PETHOHH M HAJMYMETO HA M3TOYHHULM HA WHBa3us (3apazenu kydera) (Chakarova & Mitev, 2020).
PasnpocrpaneHnero Ha AUpOdIIAPHO3aTa IPU XOPAaTa € B IPsIKa 3aBUCHMOCT OT TOBA P Ky4eTaTa
(Simén et al., 2012). Ipe3 nepuoaa 2017-2019 r., B cTpaHara € ycraHoBeHO, ue 13,04% ot TecTBaHU
1609 moMantHu ¥ CKUTANIM KydeTa ca 3apasenu ¢ D. immitis, Haii-rossim mpoteHT B [T0BIUBCKHS
peruos (20,2%), xato 4% ot 3apaseHuTe Ky4uera ca nupexrupanu u ¢ D. repens (Rafailov, 2020),
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OT KBJIETO € U TalleHTKATa, KOATO NpejcTaBsimMe. Benpexu ue u aaTa Buaa — D. repens u D. immitis
ce YCTaHOBSIBAT MPH Ky4eTa, B CTpaHATa Ce PErUCTPUPAT CIIOPAANYHU Cllydan Ha nupoduiaprosa
IPX XOpaTa ¥ Ipd Bcuukd npuunHutel € D. repens, (Anrenos & Byues, 2010; Harizanov et al.,
2014; Velev et al., 2019).

D. repens, B moBe4eTo ciy4dau, ce pa3BuBa B MOJKOXKHATA ThKaH, HAH-YECTO MO OTKPUTHUTE
YaCcTH Ha TSJIOTO — TOPEH U JI0JICH KpalHUK, nepuopbutaino. Okoo napasura ce popMupa HOAYII,
CHCTOSIIL C€ OT BB3MAIUTEIHU KIETKH. HKyOAllMOHHUS MEpHO Ha 3a0oisBaHeToO € 4-8 Mecela,
Clie/l KOETO Mal[MeHTHTe 3a0ea3BaT OAaBHO PACTSI MOJKOKEH Bh3ell. B moBeueTo ciiyyan HsAMma
NpoMeHH B JudepeHIraiHaTa KpbBHa KapTHHAa W HUBOTO Ha IgE e B HOopMma. Jludepennuanna
JIHAarHO3a Ce MPAaBH C JIMTIOMH, KUCTH, HEOIIa3ud U JAp. JIMarHOCTHKATa € 3aTPyAHEHA OT JIUICcaTa
Ha crenuduYHA KIMHUYHA H3sBa, KATO OKOHYATENHATa JMarHo3a OOWYailHO ce MocTaBsi Ha
XHCTOJIOTHYCH TMpenapar WM cliel eKcTpakuuss Ha xeiamuHTa. OcBeH MopdororuuHara
nudepeHImanys, MOrar Jia ce U3M0JI3BaT U MOJICKYJIIPHO-OMOIOTMYHN METO/IH 32 OINPEACIIsHE Ha
BU/IOBAaTa TMPHHAJICKHOCT Ha mnpuunHHTeNns. [IpemaxBaHeTO Ha Mapa3ura cromara 3a
JIMarHOCTHKATA U 3a u3jieKyBaHe Ha 3abonenure (Harizanov et al., 2014).

4. 3AKJ/IIOYEHHUE

Jupodunapuo3ara mpu xopara € psako 3a0oJsiBaHe 3a HallaTta CTpaHa, HO MOpPaax
3aTOIUISTHE Ha KJMMaTa M HaJM4YMeTO Ha 3apa3eHH KydeTa ce odakBa ciydaurte ja 3adectsr. [Ipu
HAJIMYMETO HAa TMOJKOKHH BB3IH AupoduiaprosaTa TpsOBa ga Obae 4acT OT TU(EpPCHIIMATHO-
JMUArHOCTHYHUS TUIaH. Ta3d XeJIMHUHTO3a € C OJjarompusTHa MPOTHO3a, 0€3 JIBIrOCPOYHH
MOCJIE/ICTBHSA 32 MALMEHTUTE CJIe]l OTCTPaHsIBaHE HA MapasuTa.
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ADVANTAGES AND DISADVANTAGES OF POINT SHEAR WAVE
ELASTOGRAPHY AND 2-DIMENSIONAL SHEAR WAVE
ELASTOGRAPHY FOR ASSESSING FOCAL LIVER LESIONS
Emiliya Nacheva-Georgieval?, Daniel Doykov!?,

Bozhidar Hristov!?, Iliya Todorov!?, Katya Doykova3#
1Second Department of Internal Diseases, Section of Gastroenterology,
Medical University of Plovdiv
2Department of Gastroenterology, UMHAT Kaspela
3Department of Diagnostic Imaging, Medical University of Plovdiv
“Department of Diagnostic Imaging, UMHAT Kaspela

Abstract: Abdominal ultrasound is always the first method of choice in the assessment of
liver pathology but the main disadvantage of conventional ultrasound imaging modalities is that they
do not provide additional information about tissue elasticity. Ultrasound elastography is a non-
invasive method for evaluating liver parenchyma. The technique has been known since the 1990s
and can estimate tissue stiffness. Pathologically altered tissues are associated with changes in
elasticity. In the recent decades, various types of elastography have been developed, which are
widely used in different fields of medicine. In gastroenterology, ultrasound elastography has been
successfully used to evaluate liver fibrosis (Ferraioli et al., 2014). The necessity of finding a non-
invasive method for evaluating focal liver lesions is the main reason for leading researchers from all
over the world has to focus specifically on the elastography. Currently, the gold standard for
verification of suspected hepatic malignant lesions is the liver biopsy. Due to potential complications
related to this manipulation and its invasive nature (Piccinino et al., 1986) are the reason why a non-
invasive and safe diagnostic alternative become more and more popular and preferred.

Keywords: elastography, pSWE, 2D-SWE, focal liver lesions

1. BBBEJEHHUE

OTrHUIIHU YepHOAPOOHH JIE3UH CE OTKPUBAT €XKCTHCBHO B KJIMHAYHATA TPAKTHKA TI0 BpeMe
Ha pyTHHHA a0joMHuHAIHA exorpadus. Jleanm ru Ha qBe rpynu: OCHUTHEHHW M MAIUTHEHH JIC3HH.
VYaTpa3ByKOBUTE XapaKTEpHUCTHKH HH HAcO4YBaT KBbM €CTECTBOTO Ha XapakTepa WM, HO ca
HEOOXOAWMH W JONBJIHUTENHH wn3cienBaHus. OOpa3HHUTE METOOM YecTO HE ca JOCTaThUHO
nHPOPMATUBHU. XHUCTOJIOTHIHUTE TAKUBA C€ ACOIMHPAT C IMO-BHCOK PHCK OT YCIOXHEHUS H
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MOHSIKOTa HE MPEAOCTaBAT KaTETOPHYHM PE3yITaTH, KOETO B KpaifHa CMETKa Hajlara OlepaTHBHA
HaMeca 3a TI0CTaBsIHE Ha MPEeNn3Ha U OKOHYATEIHA AUarHo3a.

Enacrorpadusra e MeTo, KOWTO W3MepBa ILTbTHOCTTa Ha ThKauute (Ophir et al., 1991).
[TaronornyanTEe MPOMEHHW B THKAHHTE CE ACOIMUpAT ¢ MPOMEHH MMEHHO B ITbTHOCTTa. [Ipes
TOAMHHUTE ca pPa3pabOTEeHM pa3IMYHM BapHaHTH HAa METOJa, KOHTO CE€ pa3IudaBaT KakKTO B
TEXHMYECKO OTHOLICHHE, Taka M BbB BHJA W obeMa Ha uH(]oOpMauusaTa, KOSTO IMPEIOCTaBSIT.
Meroaute ca 00eAMHEHH 10]] 00IIOTO Ha3BaHue ,,Enacrorpadus®, HO e 10Ka3aHo, Ye BCEKH OT TAX
nMa KOHKpeTHa 00JiacT, B KOSTO € Hail-edexTrBeH n nHpopmaTuseH (Garra, 2015).

Enun ot Hali-mpoyuyBaHWTE YITPa3BYKOBH ejacTorpadcku METOAM € aKyCTHYHara
paauannonHa cuia (Acoustic radiation force impulse — ARFI) (Nightingale et al., 2002; Nightingale
et al., 2003). Ilpu Ta3m TeXHWKA, CTUMYIHT AePOPMHPAIl ThHKAHTA € aKyCTHYCH ,,H3TIIACKBAIIl
uMITYJIC, TeHepupaHn ot Tparcatocepa. ARFI-shear wave elastography (ARFI-SWE) ce moapasmnenst
Ha point shear wave elastography (pSWE) u muoromsmepnute: two-dimensional shear wave
elastography (2D-SWE) u three-dimensional shear wave elastography (3D-SWE).

W3mepBaHe Ha HarpewyHaTa BBJIHA B €[HA TOUKA MpeacTasisiBa merona pSWE, a usmepnane
Ha HampeyHata BbiIHA (SW) upe3 yntpaOdbp30 m3o0pas3sBaHe ¢ mpeacraBeHo oT 2D-SWE u 3D-
SWE.

Koncencycnt Ha EBpomneiickara denepamnus Ha oOmiecTBara 3a npuijaraHe Ha yiaTpa3ByK B
memunuHata u Ouwonorusita EFSUMB ot 2017 1., pasrmiexna MNpUIOKEHHETO Ha BCsKa
enacrorpad)cka TEXHHKAa BBbPXY UYepHHsS ApPOO M JaBa TOYHHM MNPEANUCAHUS 32 KOPEKTHOTO H
npuiarane (EFSUMB, 2017).

2. M3JO0XEHHE

VYitpacoHorpadusta € 3an0XKeHa KaTo PYTHHHO H3CJICABAHE B MEAMIMHCKATA KIMHHYHA
npaktuka (Caraiani et al., 2020). Jlerexiusta Ha OTHUII[HA YePHOAPOOHA Je3Usl IPH a0IOMUHATIHA
exorpadust Hanara JAOMBIHUTEIHO JHATHOCTUYHO YTOYHSIBaHE. XapaKkTepbT Ha Jie3usTa-0CHUTHEH
WIN MAJIUTHEH, € OT ONPENeAIN0 3HAYeHHEe 3a MOCIIEABAIIOTO HPOCIEAsSBAHE U JICUCHHE HA
nanuenture. [Ipe3 mocnemHWTe TOAMHH TOJIIM HHTEPEC MOpaXKaa MPHIOKEHHETO Ha
enacrorpadcekure meroau — pPSWE u 2D-SWE 3a orieHka Ha orHuniHu 4yepHoapoOHu nesun (Park
etal., 2015). JTanauTe 10 MOMEHTA Ca MPOTUBOPEYMBH, ITOPATH KOETO Ca HEOOXOIUMH OIIE PETUIIA
MPOYYBaHMS, 3a JIa CE BAIUIUPAT PE3YIITATHTE.

1.1. IlpeaumcTBa Ha pSWE npu olleHKa HAa OTHUIHN YePHOAPOOHH JIe3UH

e  HHCKa [IeHa, N300paxXeHHs B PEasIHO BpeMe, Bb3MOXKHOCT 3a IOBTOPSAEMOCT, JIUIICA Ha
HOHM3MpAIIO IbYCHHUE, JIECHO JOCTBITHO U OCHIIECTBUMO;

e  W3CIEIBaHETO HE HOCH PUCK 3a 3/]paBeTO, HAMA yCIOXXHEHHS CBbP3aHH C HETO,

e  TI03BOJISIBA BU3yaIM3allMs Ha Xerapa 1 n30HupaHe Ha 1ojie 0e3 KpPbBOHOCHU U >KJIBUHH
CBHJIOBE MJIM CEHKH OT pebdpa;

e 30HaTa Ha uHTepec (region of interes — ROI) o6ukHOBeHO € ¢ pazmepu 10X5 mm;

e  CKOpOCTTA Ha Hallpe4yHaTa BbJIHA CE U3pa3siBa B M/S U MOXKeE Jla ce KOHBepTHpa B KPa;

e pSWE e HagexaeH AMAarHOCTHYECH METOJ 3a OIeHKa Ha 4epHoApoOHa ¢(ubpos3a u
IUIBTHOCTTA Ha Pa3InuHU HHTPAaOJOMHHAIHYU CTPYKTYPH.

1.2. Orpannyenust Ha pPSWE npu oneHka Ha OrHUINHH YE€PHOAPOOHH JIe3UH

e u3MepBa camo (UKCcHUpaHa Mol 6e3 BU3yalu3anus Ha IIBETHO n3o0paxenue Ha ROI;

e pIOOYMHATA HA IPeAaBaHEe Ha MMITYJICHT Ha aKyCTHYHO M3Tb4YBaHe € camo 710 10 cm
OT KOXara,

®  TOYHOCTTA Ha PE3YJITATUTE MOXE JIa C€ KOMIIPOMETHPa NPU HEBE3MOXKHOCT OT CTpaHa
Ha TalMeHTa J1a 3a]IbpPKU Bb3/1yX, KOraTo TOBa Ce U3UCKBA OT HEro M MpH M300p Ha
JIe3UN Pa3IOJIOKEHH B JISIB 4epPHOAPOOEH J100, B GJIN30CT /10 CHPLETO WIH J0 TOJIEMU
KPBBOHOCHH ChHJIOBE;

e TOYHOCTTA Ha pesynratute npu pSWE ce Binuse oT HaJmuue Ha TEKKOCTEIICHHA
cTeaTo3a Ha YepHUs Apo0;
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e x»M MoMeHTa PSWE He TpsOBa ma ce pasriexna KaTo METON 3aMECTBAI
XHUCTOJIOTUYHATA BepU(HUKALUS HA MAIWTHEHUTEC OTHUIHH YEPHOAPOOHU JIE3WH,
KBJIETO YepHOIpoOHATa OUOTICHS OCTaBa 3J1aTeH CTAaHIAPT.

2.1. IpequmcTBa Ha 2D-SWE 1nipu o11eHKa HA OTHUIIHUA YePHOAPOOHH JIe3HU

e  TI03BOJISIBA M3MEPBAHMS B PEAJHO BpEME, Bb3MOKHOCT 32 MHOTOKPaTHU MOBTOPEHHUS,
JIMIICBa HOHM3HMPALIO JIbYCHUE, UMa HUCKA LIEHA U € JIECHO JOCTBITHO ¥ W3I'BIHUMO;

e  HambJHO Oe30MacHO, 0e3 MOTEHINATHH YCIOKHEHHUS CBBP3aHH C N3CIIE/IBAHETO;

e npenocrass no-rojsm ROI ¢ pasmep 35 X 25mm;

e qpeiiara IBETHO KOJMpaHA e€JIacTorpama, KbAETO MO-TBBPIUTE ThKaHU H3IJICKIAT
YEepBEHH U IM0-MEKHTE ThKaHU CE BU3YyaJU3Upar B CHHBO HA JIUCILIES;

e cpemHaTa CKOPOCT Ha HampedyHaTa BBJIHA B mM/S, C€ IOIy4aBa OT MHOXECTBO
W3MEpBaHUs Ha ThKaHTa B pamkute Ha ROI,

e uU3MEpEeHaTa CKOpOCT Ha HampedHaTa BBIHA MOXE Oa Obae anreOpuaHO
npeobpaszyBaHa B kPa.

2.2. Hepoctatbuu Ha 2D-SWE npu o1ieHKa Ha OTHUITHHA Y€PHOAPOOHH JIe3HI

e  MaKcHMallHaTa IbJIOOYHHA Ha JCTEKIUA € MO-ToysiMa B cpaBHeHue ¢ pSWE, HoO 3aBucH
OT BHJIa Ha TpaHCAOCEpa,

®  pEe3yATaTUTE ce KOMIIPOMETHUPAT, KOraTo MalMeHTUTE He MOTaT Jia 3abpKaT Bh3IyX
KOTaTO TOBa ¢ HEOOXOAMMO U TPH JIC3UH JIOKATU3UPAaHU B OJIM30CT JO TOJIEMHU
KPBBOHOCHHU CHJIOBE U CHPLECTO;

e  BpEMETO 3a MOJIy4aBaHEe Ha PEe3yJITaTH MOXKe Ja ObJe Mmo-abiaro ot Toa mpu pSWE,
TBH KaTo ce OIICHIBA IO-TOJIsIMa ILIOII;

e koM MomeHTa 2D-SWE He T1psOBa nma ce pasrimexkga KaTo MeETOZ 3aMeCTBalll
XHUCTOJIOTUYHATA BepUUKAIMS HAa MAIMTHEHUTE OTHUIIHMA YEPHOAPOOHH JIC3UH,
KBAETO YepHOApOoOHATA OMOTICHS OCTaBa 3JIaTeH CTaHIAPT.

3. 3AKJIIOYEHMUE

HewunBa3uBuuTe METOAH 3a OIICHKA Ha qepHoz[pOGHa I1aTOJIOTHsA, B HaCTHOCT Ha OTHHUIIHHU
YepHOAPOOHH JIC3UH, Ca MPEAMOYNTAHN OT MarueHTuTe. YepHoapoOHaTa OHOTICHS OCTaBa 3JaTeH
CTaHIApT 3a JUArHOCTHKA Ha XelaTajHa HEOIUla3Ws, HO pa3BUTHETO HA YIJITPa3ByKOBaTa
enacrorpadusi, mox Gopmara Ha pSWE u 2D-SWE mnokassa obemaBanyu pesyirara. Heooxomumu
ca ole peauia Obaemy pa3paboTKU B Ta3d HACOKA, 3a IMOJydYaBaHE Ha PeEPEHTHH CTOHHOCTU
oTIU(epeHIIpaNTy OCHUTHEHH OT MAJTUTHEHH XCTIATATHU JIC3UH.

IIpoyuBanero Ha pSWE u 2D-SWE karo MeTou 3a O1leHKa Ha IUIbTHOCTTA Ha OTHUILHUTE

4epHOPOOHH JIC3UH U TSXHOTO OTTpaHIYaBaHe, MPEJCTABISIBA TOISIMO IPEIN3BUKATEIICTBO.
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Abstract: Pneumocystis jerovecii pneumonia (PJP) is an opportunistic infection that mainly
affects patients with cell-mediated immunodeficiency, in particular patients with acquired
immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV). In 60%
of HIV-infected patients, PJP is the debut of the disease, and in 80% it appears during the course of
the infection. The incidence of PJP in these patients has decreased significantly due to the
widespread use of antiretroviral therapy (ART) and PJP prophylaxis. However, PJP remains a major
opportunistic infection in patients with advanced immunodeficiency associated with
undiagnosed/untreated HIV infection. The aim of our work is to present a clinical case of a patient
with HIV and PJP in view of clinical manifestations, diagnostic and therapeutic behavior. We use
methods of epidemiological and clinical analysis, ELISA, Western Blot for HIV/AIDS diagnosis
and flow cytometry for determination of T cell populations were used for research purposes. It
concerns a 30-year-old patient with newly diagnosed HIV infection, advanced immune deficiency
and a clinical picture of pneumonia and respiratory failure. Treatment started according to the
recommendations of the European AIDS Clinical Society (EACS). PJP remains a severe
opportunistic infection in HIV-infected patients, despite affordable ART and widespread access to
prophylaxis. Verification of the diagnosis of PJP is possible by visualization of Pneumocystis
jerovecii from respiratory samples, or polymerase chain reaction (PCR). PCR has high specificity
and sensitivity and is becoming the diagnostic method of choice.

Keywords: HIV/AIDS, Pneumocystis jerovecii Pneumonia, Late-presenters

1. INTRODUCTION

Pneumocystis jirovecii pneumonia (PcP) is an opportunistic infection that mainly affects
patients with cell-mediated immunodeficiency, in particular patients with acquired
immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV)
(Stoycheva & Nikolova, 2018). In 60% of patients infected with HIV, PcP is the debut of the disease,
and in 80% it appears during the course of the infection (Hoffmann & Rockstroh, 2015). The
incidence of PcP in HIV positive has decreased significantly due to the widespread use of
combination antiretroviral therapy (CART) and prophylaxis of PcP (Hoffmann & Rockstroh, 2015).
However, PcP remains a major opportunistic infection in patients with advanced immunodeficiency
associated with undiagnosed/untreated HIV infection (Centers for Disease Control and Prevention,
2024).

2. METHODS AND MATERIALS

The aim of our work is to present a clinical case of a patient with HIV and PJP in view of
clinical manifestations, diagnostic and therapeutic behavior. We use methods of epidemiological
and clinical analysis, ELISA, Western Blot for HIV/AIDS diagnosis and flow cytometry for
determination of T cell populations were used for research purposes.
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3. RESULTS AND DISCUSSION

A 30-year-old man with newly diagnosed HIV infection, advanced immunodeficiency and
clinical presentation of pneumonia such as cough, sputum discharge and chest pain. ART with
Bictegravir 50 mg / Emtricitabine 200 mg / Tenofovir alafenamide 25 mg, was started on the day of
hospitalization.

As regards to HIV status and patient data, the patient was diagnosed with HIV in 2023; risk
factor - a man who has sex with men (MSM); there are no accompanying diseases; body mass index
(BMI) - 14.5; HBsAg (-) negative and vaccinated for Hepatitis B virus (HBV); Hepatitis C virus
(HCV) negative (-); Lues Negative (-); HLA B*57:01 Negative (-); Viral load 1 492 580 c¢/ml; CD4
cells 30 cellssfmm?3; AIDS indicating diseases: weight loss syndrome and PcP.

The patient is hospitalized in Clinic of Infectious Diseases, Parasitology, University Hospital
“St George”, Plovdiv in a moderately severe general condition, afebrile, with mild intoxication,
reduced subcutaneous fat, weakened vesicular breathing with wet wheezing bilaterally which has a
predominance on the left. Oxygen (O,) saturation 97% in room air. No evidence of respiratory
failure, arterial blood pressure (ABP) 100/60 mmHg, heartbeat 60 / min, hepatomegaly, normal
neurological status, no swelling. The lung x-ray (made on 03.08.2023) shows interstitial pneumonia.

Hematological studies show the usual AIDS pancytopenia: severe anemic syndrome
(Hemoglobin (HGB) 87 g/l, Erythrocytes (RBC) 2.94 T/I, Hematocrit (HCT) 0,274) leukopenia
(Leukocytes (WBC) 2,46 G/l), and thrombocytopenia (Platelets (PLT) 98 G/I). The differential
blood count shows neutrophilia (Neutrophils (Neu) 96%) and lymphopenia (Lymphocytes (Ly) 2%).
Strongly accelerated Erythrocyte Sedimentation Rate (ESR) 80 mm/h, a characteristic biomarker of
AIDS, respectively of HIV-induced chronic inflammation.

From the biochemical tests - slightly increased values of gamma-glutamyltransferase (GGT
86 U/l), alkaline phosphatase (ALP 76 U/l), aspartate aminotransferase (AST 99 U/I), alanine
transaminase (ALT 67 U/I), hypoalbuminemia (albumin (ALBNe 31 g/l), dyslipidemia (cholesterol
(CHOL) 3,3 mmol/l, high-density lipoprotein (HDL) 0,7 mmol/l, low-density lipoprotein (LDL) 0,9
mmol/l, triglycerides (TRIG) 3,8 mmol/l) which are due to HIV, the associated chronic
inflammation.

During hospitalization, the level of residual nitrogen bodies increased (18.09.2024), which
coincided with a deterioration in the patient's general condition. A therapeutic complex was started,
including etiological treatment for PcP with Sulfamethoxazole/Trimethoprim (SMX/TMP).

At the beginning, the patient did not have respiratory failure and responded well to the
administered therapy. On 08.15.2023, two weeks after hospitalization, a deterioration in the general
condition was registered with the appearance of respiratory failure, which necessitated oxygen
supplementation.

In addition to antimicrobial therapy, Methylprednisolone was added according to the EACS
(European AIDS Clinical Society, 2024, July 14) guideline, which recommends a corticosteroid to
be included in moderate or severe PcP, depending on the partial pressure of oxygen (pO2 < 70
mmHg).

Addition of a corticosteroid to the therapeutic complex has been found to have both an anti-
inflammatory effect and prevent immune reconstitution inflammatory syndrome (IRIS). During the
course of the disease, clinical and laboratory tests revealed a significant increase in inflammatory
indicators — leukocytosis (WBC 13.2 G/I) and increased C-reactive protein (CRP 125 mg/l),
advancing the imaging findings (on 15.08.2023) - computed tomography (CT) angiography
visualize infiltrative changes bilaterally, superimposed congestive, mediastinal and hilar
lymphadenomegaly.

Given the severe immunosuppression and the possibility of superimposed bacterial infection,
Meropenem, Vancomycin and Metronidazole were added to the therapy to cover the full spectrum
of aerobic and anaerobic G (+) and G (-) microorganisms. Pneumocystis jirovecii was isolated by
RT-PCR from sputum examined at the National Center for Disease Control and Prevention, Sofia,
Bulgaria.

Candida krusei and Acinetobacter baumannii were isolated from a sputum culture, which
necessitated re-evaluation of antimicrobial therapy and treatment with an antibiogram with Colistin
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and Fluconazole.

For a long time, the patient remained in a severe general condition with pronounced
respiratory failure and maximum intensive therapy. The condition gradually stabilized, the
respiratory manifestations and the bronchopulmonary syndrome persisted until the 30th day after
their appearance.

After normalization of the respiratory function, hemodynamics was restored and the heart
rate compensatory increased, also normalized. Due to a new onset of fever, a blood culture was
repeated, from which no pathogenic microorganisms were isolated. On 28.08.2023, epistaxis was
registered, an otorhinolaryngologist specialist was consulted, a glove tampon was placed in the right
nasal passage, hemostatic therapy was started, 48 hours after the tamponade was removed, there was
no evidence of active bleeding.

After discharge from the Intensive Care Unit, Clinic of Infectious Diseases, increased values
of creatinine (CREA 426 pumol/1) and urea (9,7 mmol/l) were recorded, with no change in diuresis.
A nephrologist was consulted, all nephrotoxic medications were stopped, after which a significant
improvement in residual nitrogen bodies was reported.

The patient was discharged in an improved general condition after 55 days of hospital stay,
persistently afebrile, without need for oxygen and without wheezing. One year after starting ART,
the patient has a very good adherence to the therapy, respectively immunological and virological
success — CD4 cells increase to 423 cells/mm? (a normal range 150-1000 cells/mm?); CD8 cells are
3505 cells/mm3(a normal range 800-1500 cells/mm?3); viral load is below 40 c/ml.

4. CONCLUSIONS

PcP remains a severe opportunistic infection in HIV-infected patients, despite affordable
ART and widespread access to prophylaxis. Verification of the diagnosis of PcP is possible by
visualization of Pneumocystis jirovecii from respiratory samples or polymerase chain reaction
(PCR). PCR has high specificity and sensitivity and is becoming the diagnostic method of choice.

ACKNOWLEDGMENTS: | express my gratitude to the team of Clinic of Infectious
Diseases, Parasitology, University Hospital “St George”, Plovdiv.
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Abstract: The report’s aim is to present the individual rehabilitation program for a patient
with a femoral fracture in late convalescence after chest and heart polytrauma with postoperative
development of brain infarction and subsequent quadriparesis. Materials and Methods:
Rehabilitation was performed on a man after polytrauma, hospitalized in the Department of Physical
and Rehabilitation Medicine. In October 2022 he was admitted as emergency for acute stab wound
in the left thoracic half, hemopericardium, pneumothorax and respiratory failure. After developing
postoperatively basilar artery occlusion, mechanical thrombectomy and complete recanalization
were performed with continuous mechanical pulmonary ventilation. Later, he developed ischemic
cerebral infarction with subsequent quadriparesis. Rehabilitation was performed from day nine. One
year later, on the background of accompanying neurological and functional impairments, he
fractured his left femur, in which a joint replacement was performed and early inpatient
rehabilitation at the University Hospital ,,Prof. Dr. St. Kirkovich®. Rehabilitation included
respiratory exercises, therapeutic exercises for the limbs and trunk, balance exercises, exercises with
and on equipment, ice therapy, assisted standing, walking with a walker, training in activities of
daily living, and self-care. Results: Clinical symptoms assessment after rehabilitation showed an
increase in hip flexion from 0° to 90° and abduction by 5°, reduced spasticity and improved Barthel
index from severe to moderate deficit. Conclusion: The rehabilitation carried out by us, which
includes breathing exercises, passive and active exercises, mechanotherapy, cryotherapy, staged
verticalization, training in walking with a walker and training in activities of daily living, led to an
increase in the range of motion in the hip joint, reducing spasticity and improvement in daily activity.

Keywords: polytrauma, joint replacement, spasticity, rehabilitation, activities of daily living
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1. BBBEJIEHME

[TonuTpaBMaTHYHUTE YBPEXKIaHUS ce HAOIIOJaBaT MO-4ECTO NMPH TMAIMEHTH B MJIaJa WIIH
cpenHa Bb3pacT. OOMKHOBEHO TPABMHTE 3acATaT JIBE WM IMOBEYEC aHATOMUYHHU 00JIACTH Ha TSUIOTO,
KOETO TMpHYMHABA (UINYECKH, KOTHUTHBHH, IICHXOJOTHYECKA W/WIH TICHXO-COIMATHA H
(YHKIMOHATHA yBpeXIaHWs. MHOTO 4eCTO MpPH JICYCHHETO M BBHB BH3CTAHOBUTEIHHS IIEPHOI,
BB3HUKBAT KOMIUIMKAIIMK, KOMTO MOTAT Ja YCIOXKHSAT W 3aTPYIHAT O3JIPABUTCIHHUS IPOIEC
(Mccarthy et al., 2019; Jaramillo et al., 2020). OcBeH OT CIEIIHO CIEHATH3UPAHO OMEPATHBHO HITH
HEOIEPATUBHO JICUCHHE, TC3U MAI[MCHTH CC HYXIasAT U OT MPCBAHTUBHA TPIDKA U PeXaOWITHTAIIHS,
KOUTO MOTaT Jia UTpasiT BaKHA POJIsI IO OTHOIICHUE Ha MPEBEHIMATA, KAKTO HA PaHHU, TaKa U Ha
KbCHH YCIOXHEHUSA. MHOIO 4YeCTO B YCJIOBHITA HAa WHTCH3UBHO JICUYCHHE, BKIIIOYUTCIHO H
OenonapoOHa BEHTHJIAIMA, TAMUCHTUTE ca OOE3IBIDKCHH. XHWIIOKWHE3WATa CTaBa INPHYMHA 32
pa3BuUTHETO Ha T.H. ciaboct nmpunoduta B nHTeH3MBHO oTnenenue (ICU-AW). IIpoBexnaHeTo Ha
paHHa pexaOWIUTAlUsI BOAX 10 OA0OpeHre Ha (PYHKIMOHAIHUS KalaluTeT U MyCKyJTHaTa CHJIA.
(Arias-Fernandez et al., 2018; Wang et al. 2020). Ta3u jABUraTenHa TPEHUPOBKA, IOATOTBS
MaIMeHTa 3a CJICIBAIUTE €Tallk Ha Bh3CTAHOBSBAHE U ¢ MPUYKMHA 32 MOBHUILIABAHE HA U3MUHATOTO
Pa3CTOSHUE CJIe]l BEPTUKATIH3AIINSA U [TO-J00p0 BH3MPHEMaHe Ha CBBP3aHOTO ChC 3[PABETO KAYESCTBO
Ha XUBOT (Zhang et al., 2019). PexabunuranusaTa ce OCHIIECTBABA OT MYJITUAUCIMIUIMHAPECH SKHIT
OT CIICIMANIICTH, KOWTO MOXE Ja TPOMCHS CBOS CBCTaB B 3aBHCHMOCT OT IPOMECHHTE B
peXaOUINTATMOHHUTE HYXIH ¥ peXaOWINTAIMOHHUS MMOTCHIIMAN Ha marueHTture. OOmara men e
MaKCHUMalTHO (YHKIMOHATHO BH3CTAaHOBSBAaHE M WHTETPUpPAHE B COIHMAIHATA W IpodecrHoHaiHa
ctepu Ha aKTUBHOCT.

PexaOmimmranusara Mpu MalMeHTH C TOJHTPaBMAaTHYHU yBpexaaHus (von Matthey &
Biberthaler, 2015), koMOuHUpaHU C TOCIEIBAINN UCXEMHUYHH TPOMEHH B MO3BYHATA CTPYKTypa U
JIBUTATCIIHU HAPYIICHUS € TIPOIBIDKUTENICH MPOIIEC M MOXKE JIa Bapupa 3HAYUTEIHO B 3aBUCHMOCT
OT TEXKECTTa M BPEMETO CJie/] TpaBMupaneTo. HUBOTO Ha (yHKIIMOHAIHA aKTUBHOCT JIOCTUTHATO B
Kpasi Ha OOJIHUYHOTO XMPYPIUYHO JICUYCHUE € BXKHO 3a MOCIICABAIIUTE CTAlH HA PexaOuInTaIus,
HO HE € OIpPEAENSIIO 3a KAUECTBOTO HA JKUBOT. (Gather et al., 2021). OT chIIecCTBEHO 3HAYCHUE 32
ISUTOCTHOTO BB3CTAHOBSIBAHE € MPOBEKJAHETO HA KOMIUIEKCHA PEeXaOMITUTALINS.

B ocHoBaTa Ha pexaOwiIHTalIOHHATA CTpaTerusl (MEAUIMHCKA, TPYIOBO-TIPO(ecHOHAIHA U
COIIMATHO-TIPaBHA) TIPY TAaKWBa MAIEHTH CTOU aJICKBaTHOTO M3CIICABAHE HA PeXaOMIUTAIIHOHHUS
MOTEHIHAN, ToOpaTa KolabopaIys B peXaOMINTaIMOHHNS €KUT OT CHCIHAIACTH W H3TPAXKIAHETO
Ha WHIVBUyaJH3UpaH IUIaH 3a peXaOMmInTanns U peuHTerpanus. PexaObmwinranioHHaTa mporpaMa
ce MPOBEX/a OT UHTEPAUCIUILIUHAPCH SKUIT OT MEAUIIMHCKH CIICIHATHCTH, KONTO C€ PhKOBOH OT
JieKap creruanuct no dusnkanHa v pexaOMIUTAlMOHHA MEWIIMHA U C aKTHBHOTO ydacTHE Ha
narueHTa, 6e3 YMeTo ChACHCTBHE He OM MOTIIO [1a CE€ MIOCTUTHE ONTUMAJIHO Bh3CTAHOBSIBAHE.

Ienta Ha TO3U TOKJIAM € JIa MPEACTABH HHANBUAyaIHATA PeXaOMINTAIIMOHHA [IPOrpamMa Mpu
marueHT ¢ (pakTypa Ha OeIpeHa KOCT B IepHO/a Ha KbCHA PEKOHBAICCIICHIIUS CJIE]] IOJIMTPaBMa
Ha TPBACH KOIII ¥ ChPIIE C MOCTONMEPATHBHO PA3BUTHE HA MO3bUEH MH(DAPKT U KBAJApHUIIape3a.

2. MATEPHUAJIM U METOHA

Pexabmimmranusita ce npoBexia NpU MalUeHT XocnuTaaumsupaH B OtaeneHue 10
~PusnkanHa n pexabwmranuonna meauuuaa“ B YMBAIJL | IIpod. d-p Crosn KupkoBuu™ rp.
Crapa 3aropa. IIpe3 oxtomBpu 2022 r., 51-rOAMIIHUAT HAIMEHT € MpHET MO CHEIIHOCT B
YHuBepcurercka 6onHMIA - Tp. bppHO, Uexus o moBog Ha ocTpa MpoOOAHA paHa B JIABa TPHIHA
MIOJIOBMHA, XEMOINEpUKap[, ITHEBMOTOpPAaKC ¥ JUXaTellHa HEAOCTaThuHOCT. IIpoBexna
MPOIBIDKUTENHA 6eT0ApOOHA BEHTIIIAINSA 110 BPEME Ha JICUCHUETO B MHTEH3UBHO oTAeneHue. Ciexn
IIPOBEICHOTO OTIEPATHBHO JICUEHHE, Pa3BHBa OKIIy3Hs Ha Oa3wiapHa apTepus Ha 4-Tu fed. 1o Ta3u
IPUYMHA C€ MPOBEXIAa MEXaHWYHAa TPOMOEKTOMHS M IIbJIHA pPEKaHANIM3alWs Ha 3acerHarara
aprepusd. Bbnpekn NpoBENEHOTO CHEINHO JEYEHHWE, MALMEHTHT Pa3BHBA HMCXEMUYEH MO3BYEH
nHpapkT ¢ mocnenBama Kpajapumnapesa. PexaOuimuranusra 3amoyBa Ha 9-TH JIEH cliel ocTpaTa
TpaBMa.

ITpe3 2023 r. cnen majaHe MBXKBT NojdydaBa (pakTypa B IPOKCHMalHATa 4acT Ha JIsBa
OeapeHa KocT Ha (JOHA Ha MEPCUCTHUPAILl HEBPOJIOTHYECH U (yHKIMOHAIeH neduuut. [IpoBeneHo e
CIELIHO ONEPAaTHBHO JICYEHHE U aJIOIIACTHKA Ha Tazo0eapeHaTa craBa B Kinunuka no ,,Oproneans
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u TpaBMaroiiorus - YMBAJI rp. Ct. 3aropa, ciieq KOETo 3armouBa paHHa OOJTHUYHA PEXaOMIHTaITS,
KOSITO € choOpaseHa ¢ (yHKINOHATHOTO My ChCTOSIHHE KbM MOMEHTA.

[TaneHTHT € HacoueH KbM OTIeNeHHe 10 ,,DU3uKaiHa U pexaOWmIMTallMOHHa METUITIHA
clie]] IPUKIIFOYBaHe Ha JICYCHUETO B OPTONIEANYHO oTAeneHue. Cien HalpaBeHaTa OIeHKa Ha 001
CTaTyC, HEBPOJIOTUYCH W ABHUTATEICH NEQUINT, U PeXaOWINTAIIMOHEH MOTEHIHMAJ € ChCTaBeHa
WH/IMBUJyaTHA PEXa0WIUTAMOHHA MTPOrpama.

3a ompenensHe Ha pexXaOWIMTAIIMOHHHS TMOTCHIMAN U W3TOTBSHE HAa WHAWBUAyaJIHATA
pexa0uIUTaIMOHHA ITporpaMa 0s1xa M3IMOI3BaHH CIICAHUTE (DYHKIIMOHATHU TECTOBE U CKaJIH:

1. Tect 3a u3mepBane Ha oOeMa Ha nBUkeHUE B cTaBute (SFTR-MeTonuka) — 3a onpeensHe
HA aKTHBHUS ¥ MTACHBCH 00EM Ha JIBIXKCHHE B CTABUTC;

2. Tecr 3a olleHKa Ha ICHHOCTHUTE OT eXeaHeBHUS KUBOT (JIEXK);

3. Omenka mo ckamata Ha Brunnstrdm 3a cTermeHTa Ha (PYHKIIMOHAIHO BBH3CTAHOBSBAHE,
BKITIOYHMTEITHO OIICHKA 3a CIIACTHYHOCT CJIeN IPEKUBSIH MO3bUYCH HHPAPKT;

4. Barthel Index for Activities of Daily Living (ADL) — 3a ompezensHe Ha eXeIHEBHATA
(yHKIMOHATHA aKTUBHOCT U BH3MOXHOCT 33 CAMOCTOSTEITHO (PYHKIIMOHUPAHE.

PexabmmmTanusaTa ce mpoBeXxaa ciie I MICMEHO HHPOPMUPAHO ChITTaCHe HA TTAICHTA U MIPH
cna3BaHe Ha Jlexmapamusara ot XenasuHku. [Iporpamarta BKIIIOYBA: JUXATCIHH YIPaKHCHHS,
NMaCMBHU W AKTUBHHU YHNPAXKHCHUA 3a KpaﬁHHHHTe, MEXaHOTCpalurd, KpUOTEpaliusd, IOoCTaltHa
BEpTUKAIM3ALUA U O6y‘-ICHI/Ie B XOJICHC C MPOXOAWJIKa, TPDCHUPAHE Ha }IeﬁHOCTH OT CXKCIOHCBHUA
JKHBOT. KJ'II/IHI/I‘-IHI/ITC CUMITOMU Ca OLCHCHU MpECIu U CJICI IMpOoBEACHATA pexa6I/IHI/ITaL[I/IH, KaTto
€XKEHEBHO CE MPOCie/siBa OOIIOTO ChCTOSHUE HA MAIIMEHTA M MPH HEOOXOAMMOCT Ce KOPUTHpa
¢u3nyeckaTa akTHBHOCT U TpeHUpoBka B JIEXK.

3. PE3VJITATHU

PexaOHIMTAMOHHUAT HOTEHHWA] Oelle OomlpeleieH IPH IOCTHIBAHETO HA NAalleHTa B
otaenenuero. Toil 3aeMa MPUHY IUTENTHA O3UIHUS B JIETJI0TO, C HCBB3MOXKHH aKTHBHH JIBIDKCHHS 32
neBH kpaHuM (ctaauit 0 mo Brunnstrdm), koHTpakTypa 3a JsBa KoisiHHa ctaBa. Barthel Index -
S5T., HAITBJIHO 3aBUCHM OT Yy’KJa TIOMOL, He MOJXe JIa ce 00CITy)KBa caM B HUKaKBa JISHHOCT (MHCHE,
xpaHeHe u 1p.), Tect B JIEXK: otrosapsima na cragmii 0.

Crnen mpoBejieHaTa B paMKHUTE Ha TP OOJHUYHH TPECTos] pexadmimuTanus ce HabmogaBa
mogobpenue B odema Ha aBmwxenue (SFTR) 3a msisa TBC ot /S/0-0°-0° mo 0-0-90° u /F/0°-0°-0° mo
/F/5°-0°-0°/, penyrupana ciacTHYHOCT 3a KpaiHuiure u momoopenue B JIEXK mo cramuii 2 (ycmssa
Jla U3BBPIIA CAMOCTOSITEIIHO XpaHeHe, HO UMa HY’K/1a OT 4y’K/a IMOMOI IIpH 00JMYaHe U TOAJIEeT),
momobpenue B Barthel Index ot Texbk gedurut (5) no ymepes (45). [JanimeHTHT € BepTHKAIN3APaH
C MOMOIITHO CPECTBO U MPABH HAKOJIKO KPAYKH C TIOMOLI OT PEXaOHINTATOP.

4. JUCKYCHUs

Bw3craHoBsBaHETO Ha (YHKIMOHATHATA AKTUBHOCT TIPU MAIUCHTUTE C MHOXXCCTBCHA
MATOJIOT U, KOSITO BKIIIOYBA TPaBMAaTHYHO YBPEXkKIaHE HA OMIOPHO-IBUraTenuus anapar (Denisiuk &
Afsari, 2023; Karekar et al., 2023), yBpeknaHe Ha ieHTpandus asurarteieH Hespon (Kwakkel et al.
2023; Clark et al., 2021), TpaBMa Ha TPBIHUS KOII, BKIOYUTEIHO: ChpIE U Osu1 ApoO, MOCTaBst
penuia npeIn3BUKATEIICTBA MPH ChCTABSIHETO HA a/ICKBaTHA PEXaOMIMTAIMOHHA CTPATETUs, KOSTO
0w J0BeIIa 10 ONTHMAJIHA PEKPealus, COIMaTHa U MPo(eCHOHATHA PECOIHATH3AIIHS.

OT BaXHO 3HAYCHHE € MPOBEKAAHCTO HA HABPEMEHHA M IOCTAllHA PEXaOMIUTALUsA B
Mepro/ia Ha BBH3CTAHOBSABAHE MPH MAMEHTHUTE ¢ (pakrypa Ha Oempo. IIpuiokeHHTE OT Hac
PeXa0MIUTAMOHHY ITOIXOH CE MMOTBHPKAABAT M OT OIHTA HA APYTH H3CICIOBATEIH, KOUTO CHIIO
IpuaraT TepParneBTUYHU YIIPAKHEHUS, CbOOPa3eHH ChC CTEIICHTA HA YBPEKIaHE, MECXaHOTEPATIHS,
obyuenue B ADLs, BepTuKanu3alus 1 IpeBeHius Ha chubTeTBamuTe 3abossBanust (Karekar et al.,
2023; Kitcharanant et al. 2024). CeoiiectBeH eleMEHT OT pexaOWIHTAI[MOHHATA MpOrpaMa ca
JIUXATCIHUTE YIPAKHECHUS U CIICHUATHU3NPAHITE METOIUKH 332 Bh3CTAHOBSIBAHE HA (DYHKIMITA HA
LEHTPAJIHUS IBUTaTEeNICH HEBPOH M HAMAJIsIBaHE HA CIIACTHYHOCTTA, KOATO OTpaHMYaBa HOPMAITHOTO
JIBIDKEHHE B CTaBUTE Ha 3acernarure kpainunu (Clark et al. 2021).
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5. 3AK/IIOYEHHE

PexabnmnTanuoHHaTta mporpamMa NpH  ONUCAHUAT IANUEHT C  IOJUTPAaBMaTHIHU
YBPEXIAHUsSI, KOUTO 3acAraT HIKOJIKO OpPraHM M CHCTEMH H3HCKBAa TOYHO OMNpEAENISHE Ha
(YHKIIMOHATHOTO YBPEXIAHE ¥ HABPEMEHHO BKIIIOUBAaHE Ha CIICIM(UIHI METOANKH 33 TIOBJIMSIBAHE
Ha yBPS)KAAHHUATA HA OMOPHO-ABUTATEIHMS anapaT W MpHUApy’kaBaiaTta (ChbpAcyHa, TUXaTelHa U
LEHTpaIHO-HEepBHA) naToJiorus. [IpoBeaeHara oT Hac pexaOWIUTaIMs, KOATO BKIIOUBA TUXATEIHU
yIpaXHEHHs, TACUBHU M aKTUBHH YIPaKHEHWs 32 KpalHHUIUTE, MEXaHOTEpaIus, KpHOTepaIlus,
MOeTaIlHa BEpTUKAIU3alus, O0yuyeHHe B XOJICHE C IPOXOAWIKAa WM TPEHUpAHE Ha JECHHOCTH OT
©XKEeJHEBHMS KMBOT JIOBEJE A0 TOBHIIaBaHe Ha o0eMa Ha JIBIJKEHHE B Ta300eipeHaTa CTaBa,
HaMaJsBaHe Ha CIIAaCTHYHOCTTA U NMoJ00psiBaHe Ha camooOciyxBaHeTo u Barthel Index.

BJIATOJAPHOCTMU: AptopuTe WM3Ka3BaT CICIWAIHU OJIATOMAPHOCTH HAa KOJETUTE OT
Otnpenernne mo ,,Pu3nkanHa u pexabunurarmuonHa menunuaa npu YMBAIJL "Ilpod. d-p Cr.
KupxoBua" rp. Crapa 3aropa: [I-p [. Cnasosa, [I-p C. Kapasuesa, [I-p P. Xamxuesa u [Jou. I-p
H. Iumutpos ot Knnnuka no "OpToneaus 1 TpaBMaTonorus" 3a 0Ka3aHOTO ChACHCTBUE.
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Abstract: One of the most frequently performed surgeries is inguinal hernia repair. Despite
advances in medical technology and improved surgical techniques, the recurrence rate for these
operations remains high. The levels quoted in the literature reach up to 15%. In the case of
recurrence, the type of initial repair and the experience of the surgical team are decisive for the
choice of surgery type. The aim of our study is to examine the cases of surgery of recurrent inguinal
hernias and the place of mini-invasive approaches in their treatment. For this purpose, we examined
72 patients operated on over a period of 5 years. Main criteria for evaluating the results are sex, type
of primary operation, method of correction (open and minimally invasive method), postoperative
pain and hospital stay. The data obtained by us show that when anterior repair is performed and the
presence of experienced teams, laparoscopic corrections in the case of established recurrent hernias
are the main method of choice.

Keywords: recurrent hernia, laparoscopic surgery, TEP

1. BBBEJAEHUE

B cBeroBen mamab ce m3BbpmBaT Haja 20 MIIH. ONEpaTHBHU WHTCPBEHIMH 10 MOBOJ Ha
CTA0MHHM XEPHUHU TOAUIIHO. ToBa MpaBH Ta3u MPOLEAYpa €IAHA OT HA-4ecTO NMPHUIATAHUTE B
Xupypruynara npaktuka. (American Society of Anesthesiologists, 2023; Ortenzi et al., 2023). Ilo
CTAaTUCTHYECKU NaHHU B bwarapus 3a 2022 romuHa ca oT4eTeHU Haj 17 XWII. onepamuu 1o MOBO
na xepuuu (HCHU, 2024). Ilpe3 romuHute MHOTOKPATHO Ca aKTyalU3HMPaHH IMPENOPHKUTE II0
OTHOIICHHE Ha XUPYPIUYHU METOJMKHU 32 JICUCHHE Ha Te3u 3aboisiBanus. KbM [HelHa nata gacrt
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OT TAX Ca 3a W3MOJ3BaHE HA MEII M EKBHBAJICHTHOCTTA II0 OTHOLICHHE Ha NPHJIOKHMOCTTAa Ha
MHUHHUHBa3UBHHUTE METOAUKH CIPSMO KoHBeHIMoHamHuTe Texuuku (Hernia Surge Group, 2018).

HezaBucuMo OT TOBa M OTYMTaWKM Pa3BUTHETO HAa MEAWIMHCKUTE TEXHOJIOTHH U
MOZ0OPEHUTE XUPYPTHIHN TEXHUKH, YECTOTAaTa HA PEIUANBUTE IIPH TE3U ONEPAIIN OCTaBa BHCOKA.
Iutupanure B JsmTeparypara HHMBa pocturaT a0 15%. Hai-romsiM mpomeHT peunauBu ce
YCTaHOBSIBAT OOMKHOBEHO IIpe3 IbpBaTa rojJnHa OT ONEpalusITa U J0 OKoJo 23% penuauBU 10
Bropara roauna (Lee et al., 2020; Hammoud & Gerken, 2023). Pexuiia npu4rHu MOTaT Jia 0BT
JI0 TI0siBaTa Ha penuauBH. ToBa MOXe J1a € pe3ysTaT OT HEKaueCTBEHO U3BBPIICHA IbpBOHAYATHA
XEPHUOIUIACTHKA, OCTOIEPAaTHBHA MH(EKIHNS, OBUILICHO HANpe)XeHHE Ha ThKAaHWTE B 30HATa Ha
KOPEKIMATa WIN eCTEeCTBEHa clabocT Ha ThKaHUTe. [laleHTHTe ¢ pelUIUBHA XEPHUH YECTO CE
OIUIaKBaT OT OoJKa B CIAOWHUTE, BUANMA M3IMBKHAJIOCT M JUCKOMGOPT IO BpeMe Ha (u3nIecka
aKTHBHOCT. ToBa onpezess 1 akTyalHOCTTa Ha Ipo0JieMa, Thil KaTo TE3U ChCTOSHHSI OUYTH BUHATH
JIOCTHTAT 10 HOBA OIIEpaTHBHA KOpPEKIMsA. JIeueHneTo Ha TO3M THUI XEPHUH W3UCKBA BHHUMATEIHO
XMPYPIUYHO IUIAHUPAHE, 32 J1a ce u30epe Hai-100pa TEXHHUKA, KOSTO JJa OCUTYpPH HaMaJIeH PHCK OT
MO-HATATBIIHA PEUUANBY U YCIOXKHEHU. ONepaTuBHATE KOPEKINH TIPH TE€3U ChCTOSHHS 3aBUCST
oT HAKOJKO (axropa. Haii-BaxxHu ca BUI Ha MbPBOHAYAJHATA IUIACTHUKA U ONUT HA XUPYPTUYHHS
exun (Rodrigues-Gongalves et al., 2023).

ChBpeMeHHaTa KOHIIETIIUS 32 MAKCUMAaJIHA IPUII0KUMOCT HA MUHUHBa3UBHUTE ONIEPaTUBHU
METOJUKH ITPY KOPEKIUATA Ha PEUUIMBHUTE MHTBUHAJIHU XEPHUH J0BEI0Xa IO HOBU CTaHIAPTH B
XepHHoNorusATa. MHOro mpoy4yBaHMs JOKa3axa, 4ye M3IMOJI3BAaHETO Ha Te3M TEXHWKH BOAM JO IO-
J00pY TIepHOTIepaTHBHYU PE3yJITATH TP T€3U OOJHU M MO-HUCKU HUBA Ha MOCJIEABAIIN PELUIUBH
(Rodrigues-Gongalves et al., 2023). Ilpy MHHHMHBa3MBHOTO JICUCHHE HA PELUAUBHPAIIH
WHTBUHAIHU XEPHUU C€ M3ITOI3BAT HAKOJIKO JIAITAPOCKOIICKH TEXHUKH.

1. Tparcabmomunamuo npeneputoneant€o (TAPP) Bp3cranossBane. [Ipu Hero mocTrma 3a
BB3CTAHOBSIBAHETO HA PEIMANBHATA XCPHHS CE U3BBPILBA ITPE3 KOPEMHATa KyXHHA.

2. Toranna excrpanepuroneanHa (TEP) miactuka: [Ipu TEP onepaTnBHaTa HHTEPBEHINS,
JIOCTBIIBT W TIOCIIe/[BAaIllaTa KOPEKIMsS Ce OChIIEeCTBsBa 0€3 J]a ce HaBiHM3a B IEPUTOHEATHATA
kKyxuHa. CmsTa ce, 4e NpW TO3M THUI Ollepalysi MMaMe HaMalsBaHE Ha pHCKa OT yBpeda Ha
BBTPEKOPEMHHUTE OpPTaHHU.

3. ColuiecTByBa M TeXHUKA Ha JMPEKTHO ITOCTaBsiHE HAa Mell nHTpanepuToHeanHo — IPOM.

Len Ha HameTo mpoyuBaHe ca oOclie/[BaHE Ha CIy4auTe Ha ONEPaTUBHU MHTEPBEHIMH IO
MOBOJI HA PELUIMBHU CIA0WHHU XEPHUU U MSICTOTO Ha MUHMHUHBA3MBHHUTE MOJXOJH IPH TAXHOTO
JIeUeHHeE.

2. MATEPHUAJIM U METOJH

3a menuTe Ha HAIIETO MPOYYBaHE ChOpaxMe U aHATH3MpaXMe BCHUKH CIy9Yad Ha OTIEPUPaHH
MAlMeHTH MO I0BOJ Ha peuuauBHM cinabunHu xepHun B XO Ha YMBAIJI ,EBpoxocnmran
[TnoBauB®. 3a obOcnenBanus S-roaumieH nepuoy ot Bpeme (2019-2023 r. BKIIOYUTEIHO), AMaMe
U3BBPUIEHH 72 XEpPHUOIIACTHKU — JIAMAPOCKONCKH M KOHBEHLMOHAJIHU. 3a JIHAarHOCTUYHO
YTOUHSIBAaHE HAa CBHCTOSHUETO W3BBPIIMXME (U3HUKAIEH Tperyiell, CTaHAapTHU 1abopaTopHU
n3cnenBanus, abgomuHanmHa exorpadms w KT mpum wact ot cimyudamte. Otyetenm Osixa
pasmpeieneHusTa MO TIOJ, BUA Ha IIbPBHUYHA OIEpamus, METOJ Ha KOpeKIus (OTBOPEH H
MHUHUWHBA3UBEH CM0C00), MIIAHOBOCT Ha OTlepaTUBHATA WHTEPBEHIIWS, CIeNoINepaTiBHA 00JIKa U
6omHMueH npectoi. [logpoOHO pasriegaxMe MPUHIUITUTE, TEXHUKUTE, TIOJI3UTE U ChbOOpaKEHUSITA
3a JIAMapOCKOIICKO JIeUeHHe Ha MallUEHTUTE C PEIMINBHA HHTBUHAIIHA XSPHUSL.

3. PE3VJITATH

Ot oOcneBanuTe 72-Ma nanueHTH, kouto onepupaxme B XO Ha YMBAJL ,,EBpoxoctnTan
[TnoBaMB® TO MOBOJ HAa PCHMIVBHH CIAOWHHHM XepHHHU, 28 OsfXa clyyaWTe Ha H3IOJI3BAHU
MHUHUMHBa3UBHU TeXHUKH (n-28; 39%). MMaxMme enuH ciiydai, Ipu KOATO ce HAJOKH KOHBEPCHS
(3.5%). Pasnpenenennero Ha OOMHKTE 110 110J Oeme — 67 Mbxe u 5 xkeHu (choTHOImEeHue 13,4:1)
Criopen Jokanu3anus 1 BUJ Ha ONlepaTUBHA TEXHHUKA pe3yiTaTtute Osixa: Mbxke — 42 orBoperH (28
JlecHU XepHuu; 14 nmeBu xepHuH) W 25 namapockornicku omnepanuu (14 mecan m 11 nesm). Ot
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mamapockornckute kopekun — 15 TEP npouexypu (9 necan u 6 nesu); TAPP — 10 oneparm (1o 5
MIPOIIETypH 3a JICBH U IECHHU PCUUANBHA CITAOMHHYU XCPHUH).

B rpymaTta Ha mamMeHTUTE OT JKEHCKH ITOJI M3BBPIINXME- 2 OTBOPEHH U 3 JIAITapOCKOIICKU
kopeknuu. Ot Tsax — 1 TEP xomOunampan ¢ gedextn Ha crabuHHUA U PemopaineH otsop; | TAPP
CBIIO ¢ TakaBa KoMOuHarwms; 1 IPOM.

Vmame etHa KOHBEpCHS IPU MBX C [SICHA PELIUIMBHA XEPHUS CJIe]] 3aKJIeIIBaHe- U3BbPILICHA
JIaMapOoCKOIIKs C YCTAaHOBEHA HEKPO3a Ha THHKO 4epBo. Te3n 1aHHU ca JeMOHCTpHpaHu Ha (dur. 1
u?2).

MBHKE
20 28
[
20 e 14
10 i 5 - 6 5
0
AeCHW XepHHUK NEBH XEPHWHK

™ oTBOpEeHW M™TEP TAPP

(I)nrypa 1. Pa3npez[eneHMe Ha MBKETE CIOpE€A MECCTOIIOJIOKCHNUE Ha peIUIUBA U OIICpATUBHA

TCXHUKA.
2
1 1
I . 0 0
nesu AECHU
B OTBOpPEHU 2 0
BTEP 1 0
TAPP 0 1
IPOM 1

B otBOopeHn MTEP TAPP IPOM

(I)nrypa 2. Pa3Hpe,Z[€J'I€HI/I€ Ha KCHUTE CIOpEa MECTOIIOJIOKECHNE Ha PELHUIUBA U OIICPATHBHA
TCXHHUKA.

[To oTHOmIEHWE Ha TIAaHOBOCT — 72 maHoBH M 10 cnemrHM omepaTtWBHU Kopekiuu. OT
cnemHUTe 9 6gxa cirydante mpu MBxke-kato nmame 2 TAPP onepammu u 7 orBopenu. Xenn — 1
[POM c¢ uHKapHepupaHo THHKO Y€pBO.

Knacuueckure onepannu 6s1xa ¢ IPOIBIKUTEIHOCT cpegHo oT 72.1+4,08 mun (00xBaT 55-
80) mun. OmepaTuBHOTO BpeMe B TpylaTa Ha MUHMHWHBA3WBHUTE ONEpaluy Oele Mmo-KpaTKo B
cpaBHEHHeE ¢ KIacuueckuTe nporexypu (p< 0.05). Pesynrarure npu 1anapocKONCKATE KOPEKIIUN —
48+2,29 mun (o6xBaT 46-55) (11ipu OOJIHY C ITbPBUYHA OTBOPEHA OIEPaLs).

CpaBHI/ITeJ'IHI/I pe3yaTaTH MO OTHOMICHUE HA OINICPATUBHO BPpEME Ca ACMOHCTPUPAHU HA ((I)I/Il".
3).
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= OTBOPEHK NanapoCKonCcKK

48

®urypa 3. Paznpenenenne Ha cIyJanTe 110 OIEPaTHBHO BPEME B MUH.

3a oTuMTaHE Ha cIeqoNepaTHBHATA OOJIKA MIPH MAIEHTUTE N30paxMe OTIYNTAHETO J1a CTaBa
1o necerobaiHa cucTeMa, mpu kosato 10 e Haii-crirHaTa 6omnka. [Ipu oTBOpeHUTE omepannuy CpeaHo
151 Gemre 6.39+1,04 Touku (06xBar 5-8), a B rpynaTa Ha MUHHUMHBa3uBHUTE onepanuu — 4.33+0,88
Touku (o0xBat 2-5) (p=0.88). Ilo kpurepmii cinenoneparnBeH OONHUYEH NPECTOH IOJyYEHUTE
JIAaHHY 3a JIBETE TPYIH Ca ChOTBETHO: KOHBEHIIMOHAIHY oneparun — 2.07+0,25 nena (06xBar 2-3);
MUHUKAHBa3UBHHU — 1.26+0,45 nena (o6xsar 1-2) (p=0.36). B ta3u Gpoiika He € BKIHOYCH MallHeHThT
¢ KOHBEpCHs, Mopaay crenuduKaTa Ha HaXo/KaTa 1 orepanusTa.

4. OBCBXKIAHE

JlarmapockoncknuTe XEpHHOIIACTHKH Ca BCE MO-NIPEANOYMTAHHM IPOLEAYPH Tpen
KJIACHYECKUTE OTBOPEHHW MHTEPBEHINH. B MHEIIHO BpeMe Te ca ce MPEeBbpPHAIN B 3J1aTCH CTaHAApT
3a JICYCHHETO Ha CIaOMHHU XEpHHM 3a HSIKOM OT Hai-ronmemute neHtpoBe (Lee et al., 2020).
HeszaBucumo o006ade OT HENPEKBCHATOTO YCHBBPIICHCTBAHE HA XHPYPTMYHUTE TEXHHKH U
M3M0JI3BAHETO HA CHHTETUYHU MaTepHalli 3a YKpelBaHe Ha IUIACTUKUTE, YECTOTaTa Ha PELUIUBUTE
ocraBa BUCOKa. ToBa omnpeens HECKOHYaeMHs MHTEPEC KbM HOBH METOJIMKH 32 KOPEKIHs Ha Te3U
MOBTOPHU JIeeKTH C 1ieJ MaKCHMaJHO YJIECHEHHE Ha XHPYPTrHYHHsI €KHI W TPEBEHIHsS Ha
nocneBay peunauBu. [Ipu onepaTMBHHUTE WHTEPBEHIMH [0 MOBOJ HA PELWAWBHH CIAOWHHU
XEPHHUH €IMH OT OCHOBHHUTE MPOOJIEeMHU Ca HAIMYMETO Ha CPACTBAHMS B 30HATA Ha MHTEPBEHIUATA U
JIMIcaTa Ha HOPMAJIHM aHATOMHYHU OPUEHTUPHU. JONMBIIHUTENHO 3aTpyAHEHHE ce SIBSIBAT U
CllyyaWTe Ha IBPBHYHM OIEpallidl B JPyTH JICUeOHW 3aBEJCHWS M JIMIICA HA IThbPBOHAYaIHA
nHpopmanus 3a Tumna onepatuBHa natepBenius (Yang et al., 2013; Morioka et al., 2020; Sevonius
et al., 2015). B Hamrata npakTuka cMe ce cON'bCKBAIN U C HEMPABUIIHO MOCTABEHH MEIIOBE, KOETO
3HAQUMTEIHO 3aTPy/JHSABA HOBaTa OIlCpaTHBHA HWHTEPBEHIMS. AHAIOTMYHO HA IbPBUYHHUTE
KOPEKIMM, MUHUUHBAa3UBHUTE METOAWKN HaMHpaT BCE HO-IINPOKO NPHUII0KEHHUE M MIPU TO3H THII
Kopekiuu. Oco0eHO INMpH ITbPBOHAYAIHO HANpaBeHH OTBOPEHM OIEpAINH, NMPENEPUTOHEATHOTO
MPOCTPAHCTBO OCTaBa CBOOOJIHO OT cpactBanus. Takua ca u npenopwvkure Ha The HerniaSurge
Group (Hernia Surge Group, 2018). ChiecTByBaT TP OCHOBHM THITA MUHUHHBA3UBHU KOPEKIIUU
cropes J1IocThlla U MocTaBsiHeTo Ha Mmeul. IIpeamounrtanata ot Hac metoauka € TEP ¢ ususio
npernepuToHeageH moaxoJ. TakaBa WHTEpBEHUUS Npeanpuexme B 57% oT ciaydaute (n-16).
Be3kpbBHUTE KOPEKIMH IOKA3aHO Ca aCOILIMUPAHU C KPaThbK OOJIHMYHHU MPECTOH, MO-HUCKH HIBA Ha
ciezionepaTiBHa 00JIKa 1 T0-100pH KO3METHYHH pe3ynTaTtu. Benpeku no-gobpute pesynratu npu
MHUHMMHBa3MBHATa Ipyna HE OTKPUXME CTAaTHCTHYECKH 3HAYMMH PA3IMKU 10 OTHOLICHHE Ha
OOJIHUYEH TPECTOH U CTETICH Ha cliefonepaTuBHa Ooika (p>0.05).

B Hamiero mpoyuBaHe yCTaHOBHMXME, 4e JIAllapOCKOIICKUTE HPOLERypH ca ¢ Mo-m1o0pu
pesyiratu 1o OTHOIIEHWe Ha omepatuBHO Bpeme (p=0,006). Crnex aHanmu3 Ha JaHHUTE II0
OTHOIIEHHE PeXaOWINTALTA TIPH TO3W THII ONEPAllMU MOXKEM J1a 3aKJIIOUMM,4€ Pa3IBHKBAHETO
NPU MAlMEHTUTEe OT OTBOPEHATa Tpyla ce MOCTUTHA MO-KbCHO B CPAaBHEHHE C MUHMHHBa3MBHATa
rpyma. ToBa ro oTAagoxmMe Ha MO-CepHo3HaTa 00JKa M JUCKOM(OpPTa OT KiIacH4ecKaTa OIeparys.
B ob6cnensanute rpynn He HAOIMIOJaBaxXME CEPHO3HM INIEPUOINCPATUBHH YCJIOXKHEHUs. [lopanm
HEMIBJIHOTO TPOCIEIBAaHE HA HAIIUTE MALEHTH, ONIEPUPAHH O MTOBOJA HA PEIUANBHU CIaOWHHN
XEPHUH, HE € M3BBPIICH aHAIN3 OTHOCHO YECTOTaTa Ha PELUIMBH IIPU ABaTa THUMA ONEPATHBHU
KOpEKIMHU (KOHBEHIIMOHATHN ¥ O€3KPHBHH).
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5. 3AK/IIOYEHHE

BbBeknaHeTo Ha MUHHUMHBA3UBHUTE XUPYPTHIHN METOJUKH B JICICHUETO HA PEIMIUBHUTE
WHTBUHAIHU XEPHHUM NPEICTABIABA 3HAYUTENCH HANpPEAbK B XepHHosorusra. [Ipm To3m THn
MHTEPBEHIINU CE ChUCTABAT BCHUKHU IIPEAMMCTBA OT JIAMAPOCKOIICKATa XUPYPTUS M JTOKAa3aHUTE
e(eKTH Ha W3MOI3BAHETO Ha MEUI NPH KOpEeKnusATa Ha HanuuHute nedextn. Te3m omepanuu
npeajaraT Ha INalUeHTHTE BB3MOXKHOCT 3a M0-OBbp30 BB3CTAHOBSBAHE, IO-HHCKO HHUBO Ha
cieonepaTBHA OOJNKAa M IO-HUCHK TNPOLEHT Ha PEUUIUBH. YCIEXBT Ha JIAAPOCKOIICKOTO
BB3CTAHOBsIBaHE 00aue 3aBHCH OT yMEHMSATa M OIMTA Ha XHUPypra, BHUMATEIHUSAT MOAOOp Ha
MAaIMeHTUTE U IIaTeIHaTa XUpypruyecka TeXHUKa. B 3akiroueHue cuurame, e MpU U3BBPIICHU
II'BPBUYHU KOHBEHIIMOHAJIHY XEPHUOIJIACTUKI U HAJMYUETO HA ONMUTHU €KUIH, JIAapOCKOICKHUTE
KOPEKIMHU TP YCTAHOBEHH PELUANBH Ca OCHOBEH METO/ Ha U300p.
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Abstract: Gastroesophageal reflux disease (GERD) affects around 20% of the adults in the
developed countries. One of the main reasons for the appearance of GERD is the presence of sliding
hiatal hernia. Since the first laparoscopic operation for hiatal hernia in 1992 performed by Cushieri,
nowadays the minimally invasive approach has been affirmed as a golden standard in the treatment
of these type of conditions. Key steps for success of the operation are the good mobilization of the
esophagus, excision of the hernia sac, adequate tension-free cruroraphy and fundoplication. Despite
the presence of different operative techniques, the level of recurrences remains high. The most
common reason is the insufficiency of the cruroraphy. There are different types of closing the hiatus
—simple interrupted or continuous suture, with or without the using mesh. The purpose of our study
is to analyze the results that we received from the laparoscopic operations that we performed for
hiatal hernias. We examined a 12-years period of time — from 2012 to 2024. We divided the patients
in groups by their gender, operative time, placement of drainage, hospital stay length, method of
cruroraphy, type of fundoplication and presence of recurrence. The received data proves the
advantage of the continuous suture with VV-lockTM, that we use for the last 3 years, in terms of
operative time length, hospital stay length, avoiding drainage and levels of postoperative pain,
without significant differences as regards appearance of recurrence.

Keywords: hiatal hernia, laparoscopic surgery, cruroraphy
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1. BBBEJEHHE

XwuaraHaTa XepHUsI IPEJICTABIIABA HABIIM3aHE HA CTOMaxa W/ WK JPyTH HHTPaadJOMHUHAITHO
PAa3MoNIOKEHN OpraHu, mpe3 e3odarcadHus XuaTyc B TpbAHaTa KyxuHa. ChINECTBYBAaT peauIia
TEOpHH 3a MOsBaTa Ha TOBa 3a00NsIBaHE KaTO 9acT OT TIX ca 3a JIMTABUYHM NPOMEHHU Ha
e3odarnaiHara JMraBHlia II0J BIMSHHETO HAa CTOMallHAaTa COJIHA KHCEJIMHA C KpaeH edeKT-
CKbCSBAaHE Ha XpaHANpoBOAAa W NpHUIbpIBaHe Ha ractpoe3odarcanHara Bpb3ka (I'EB) nHan
nuadparmata (Paterson & Kolyn, 1994). Karo apyru ¢aktopu ca pas3mo3HaTH aepodarusra,
MOBPBIIAHETO, MOBHIIEHOTO BBTPEKOPEMHO HalsiTaHE (3aTIbCTSABaHE, OPEMEHHOCT), KAaKTO |
cnabocT Ha CheIMHUTENTHATA M MYCKYJIHA ThKaH. YecTo ToBa 3a0osBaHe NpoTuya 6€3CMMITOMHO,
KOETO OIpEeAeis 3aTpyJHEHAaTa ¥ KbCHA JUArHOCTHKA Ha TE3U ChCTOSHMUA.

Cnopen pa3nuuHHE KIMHAYHU Ipoy4uBaHus okoso 50-60% ot manuenTtute Hax 50 rogumHa
BB3pacT cTpanar oT xuatanua xepuus (Goyal, 2008). Jlokasano e, 4e 4ecTtoTara Ha TMOsIBa € MPaBo
MIPOTIOPIIMOHAIHA Ha BB3pACTTa, KaTo MpH xopata noj 40 roxuniaa Be3pacT € okono 10% u noctura
10 70% npu xopara Hag 70 roguHu. CuuTa ce, 4e TO3HM THUI XEPHHS € XapaKTEePeH 3a pa3BUTHUTE
cTpaHH Kato Haii-uecto ce cpemra B CALLl u 3anamna EBporma, a Haif-penku ca cirydaute B Appuka
u U3touna EBpona.

CobBpeMeHHaTa KinacH(UKalMs Ha XUATAIHUTE XEPHUU TH Tpynupa B 4 TIpyIH, cropen
MO3UIHMSATA Ha TacTpoe3o(dareantara Bpb3ka cpsamo quadparmannute kpadera (Dunn et al., 2020).
IIpu 1-Bu TUII XepHUS, Taka HapeueHara ,,[urb3rama‘ xuaranHa xepHus, 'EB e pa3nonoxeHa Haz
nuagdparmara, 10KaTo croMaxa u (yHayca My OCTaBaT Ha aHaTOMHYHATa CH MO3MIMS. TO3M THII
XEepHHS € Half-4ecTo pasznpocTpaHeH H ce cpema B 90-95% ot ciaydyanTe Ha XHaTanHa XepHUs, KOETO
€ ¥ BbB BPB3Ka C MosBaTa Ha racrpoesodareanta pepiykcaa 6onect (I'EPB) cBbp3ana ¢ To3n THIl
xepHus. OctaHanuTe 3 THIIA XHATAIHU XEPHUH CE OIIPEACIAT KaTo napae3odarealHi XepHUH U Ce
cpemar npu 5-15% ot cioyvaute. Ilpn TAX XepHHUHpaHETO Ha CTOMaxa B IpbJHATa KyXHHA € B
pesynrar Ha cinabocT Ha TacTPOKOJIWYHHUS WIM TacTPOJIMEHAIHHS JIMTaMEHT B JIOIBJIHCHHE C
nedopmanus Ha quadparmanHuTe Kpadera. [Ipu Te3n THIIOBE XepHUH MOTaT Jja y4acTBaT U JApYTH
MHTPaabJOMHHAIHN OPTaHU U MOJXKE J1a C€ T0JTydaT YCI0KHEHHUS KaTo 00CTPYKIIHS, BOJIBYIIYC HITH
HCXEMHUSL.

IlosiBaTa Ha cumnrTomMu cBbp3aHu C pa3BuTueTo Ha I'EPB e Haii-uectata mpuuuHa 3a
JMUArHOCTHIMPAaHE Ha IITh3ralla XuatanHa xepHus. Hali-uecTu ca omakBaHMATa OT IOsBaTa Ha
KHCENMHH, TTapeHe 3a]l IPhAHATa KOCT, YyBCTBO 3a BPBIIAaHE HA XpaHa, pa3HEHEe B I'bPIOTO, APE3raB
IJlac, cyXa KallTWIla M HapyllaBaHe Ha 3b0HMA eMmail. Ilpm mo-TexkuTe ciiyuyam MOXe 1a ce
HaOmonaBa OOJNKa B T'bpPAWTE, HOBOMOSIBMIA C€ acTMa, XPOHHYHA KalUIWIQA, PEHUIUBHPAIIH
ITHEBMOHUH, apUTMHH, TTOSIBA HA JKENA301e(UIIUTHA aHEMUSI.

[TppBOHAYATHOTO JIEUEHHE HA IUTH3TAIINTE XUATAIHA XePHIH € KOHCepBaTUBHO. T0 M3HCKBa
OIpeJie]IeH XWUTUEHHO-AMETHYEH DPEXHM M MeIMKaMEHTO3Ha Tepamus Karo aHThauuau, H2-
0J70Kepy, MHXUONUTOPU Ha IPOTOHHATA ITOMIIA ¥ IPOKWHETHUIIM, KaTO TSXHOTO OCHOBHO 3HAuCHHUE €
obnexuaBane Ha cumntomure Ha ['EPB.

Jlo omepaTHBHO JieYeHHWE MOCTHTaT CIIydyaWTe HEMOBIMSABAIIM CE€ OT MEIUKAaMEHTO3HA
Tepanus U Te3u ¢ yCloXHeHUs oT cTpaHa Ha ['EPB karo nosiBa Ha Barret-oB XxpaHonpoBoj win
MENTHYHA A3Ba, KAKTO H MAIHEHTH ¢ O€I0ApOOHH WIIH ChPJACYHH YCIOKHEHHUS CBBP3aHH C TOJIeMU
xepunu (Duenas, 2023). Society for American Gastrointestinal and Endoscopic Surgeons (SAGES)
n3Ne3e ¢ raianaitH, KOWTO CTPOTO MpernophbuyBa M30SATBAHETO HA OIepamus 3a THM | XwaraiaHa
xepuus Tipu smrca Ha cumiromu (Peters, 2013). Tlpu Hanuuwme Ha cumnromu cebp3anu ¢ [EPB
NPENopbYBaT ONEPATHBHO JIEYEHHE CHC 3aJBJDKUTETHOTO M3BBPIIBAaHE Ha aHTHpedIyKCHa
npoueaypa. [Ipu manueHTuTe ¢ ACUMITOMATHYHH Napae3odarealHi XepHUN OCHOBHUSAT MPo0iIeM
€ Te JIa ce MPeBbpPHAT B CHMIITOMAaTHYHHU TaKUBA.

PuckbT OT mosiBa Ha CUMIITOMH ce oleHsBa Ha 14% roauIIHO, KaTO PUCKBT OT HOsBAa HA
CUMIITOM, M3UCKBAIIl CIIEIIHO ONEPAaTUBHO JICYEHUE Ce yBelndaBa ¢ okono 2% Ha roauHa. [lopaau
TO3H (DaKT ce CUMTa, Y€ MPH IIIAHOBUTE ONEPAIMH 32 ACHMITOMATHYHN Napae30(areaiHu XepHUH
Tpa0OBa Ja ce M3MOJ3Ba MHAWBUAYAJICH IOAXOA CHPSIMO BCEKM IALMEHT, OLEHSIBaiiku noOpe
NpUAPYKaBaIKTe 3a00/sBaHus, Bb3pacTTa U Xupypruueckus puck (Sfara & Dumitrascu, 2019).
CTOMaIIHMAT BONIBYIIYC WJIM OOCTPYKLMS Ca ChCTOSHHSA, KOUTO M3UCKBAT HE3a0aBHO OIEPATUBHO
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JICYCHUE MOPaJ PUCKBT OT Pa3BUTHE HAa HEKPO3a W mepdoparws, BOJACIIM 10 BHCOKH HUBA Ha
CMBPTHOCT. MUHHHMHBA3BHOTO JICYCHNE HA TE3H CHCTOSIHUS CC PEBBbPHA B MPEINOYUTAH METOA U
JIOKATO JIAMapoCKOIICKaTa KOPeKuus W (GYHIOIUTMKALMATA C€ CYMTAT 33 CTAHZApT, TO
MPEBB3XOJICTBOTO Ha pOOOTH3MpaHATa XHPYprust Bee ore e copro (Ma et al., 2023).

Llen Ha HamIETO MPOY4YBaHe € 06CIEABAHETO HA TALMEHTHTE OIEPUPAHH JIATAPOCKOICKH 10
MOBOJI XMATAJHA XEPHUS U aHAM3UPaHe HA Pe3y/ITATUTE MONYUYCHH MPU M3IOI3BAHUTE Pa3InYHH
HAYHMHH 32 Kpypopadus.

2. MATEPUAJ/IM U METOJHU

3a 1eTa Ha HAIIETO MPOYYBaHE ChOpaxMe U aHAIM3UPaXME BCUYKH CIydad Ha OTICPUpPAHU
MAIeHTH 10 ToBoX Ha xuarainHa xepHus B XO wHa YMBAIJI ,EBpoxcommran ITmoBams®.
O6cnenBaxme nepuoy ot 12 roguau — ot 2012 1o 2024 roawHa. 3a TO3M Ieproa orepupaxme 253-
Ma TANWeHTH. 3a JAWATrHOCTUYHO YTOYHSBaHE W3BBPIINXME CTaHIApTeH (U3WKAJCH IperIes,
nmabopatopan uscnenBarusi, BI'C, KAT w/mmm KOHTpacTHO MU3CIIEABaHE HA XPAHOIIPOBOJ U CTOMAaxX
¢ OapueBa kamra. bomHuTE pasnpenenuxmMe 1Mo Mo, Bb3pacT, MPOIBIKATSITHOCT Ha OllepaTUBHATA
WHTEPBCHINS, BHJ (YHIOIUIMKALWS, HAUWHA 3a 3aTBapsHa Ha XHATyca, MPOJBIDKUTEIHOCT Ha
OOJHUYHHUS PECTON M HACTHIIMIN YCIOKHCHUS.

3. PE3VJITATH

3a nepuop ot 12 rogunu B XO xbM YMBAJI ,,EBpoxocnuran [TnoBaus® 61xa onepupanu
253-Ma maIMeHTH Mo MOBOJ HA XHaTalHa XEpHUA. PasmpesneneHueTo mo moi ¢ cieqHoro: 202 or
ONepHpaHNTE MAIMEHTH ca eHH 1 51 ca Mbxe (choTHOMEeHHE 3.96:1) (dur. 1).

Pampe,]e:{eﬂne HA DOJTHATE OO MO

B HeHn HMbiKe

®urypa 1. Paznpenenenne Ha OOJIHUTE 1O 1O

Cropen Bb3pacTra, OoNHUTE pasmpegenuxme B 4 rpynu: <30 roauiiHa Bw3pact, 30-49
rogauH, 50-64 ronuaM ¥ >65 roamiTHA BB3pacT. Hail-Maiko manueHTH MMaMe B IbpBaTa Ipyla,
Te3u noj 30 roauNIHA BB3PacT, B KOSTO MMaMe ONepUpaHu caMo 2-ma namueHTu. Mexay 30 u 49
TOJWHHU, ONEpHpaHHWTe ca 22-Ma, B TpymaTa C ManueHTH Mexnay S50-64 romgumHa BB3pAcT
onepupanute ca §1 marmentu. Haii-ronsiMa e TpymaTa Ha onepupaHyu ManueHTH Hajx 65 ToauIiHa
Bb3pacT, a uMeHHO 148 voeka (58,5%) (dur. 2).

Pa3npenenenne Ha GOHHATE 110 BE3PACTOBH IPYIIH
200
150
100

50
0 2 P
> 65 roguHn  50-64 rognHu  30-49 roguHm < 30 rognHuU

®urypa 2. Pasnpenenenne Ha MaMEHTUTE CIPSIMO Bb3pacTTa.
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Or omepupanute 253-Ma ManueHTH, OpoiikaTa Ha KOHBEHIIMOHATHUTE WHTEPBEHIIMH Oeliie
2. Ilpm TAX KOpeKIyATa Ha XMaTaTHATa XEPHUs O€IlIe ChIIPOBOJICHA U C ApyTa MPOLUEAypa: CIMHUSI
BT C XOJELUUCTEKTOMHS, a B APYTHS CIIydail ¢ KOPEKIUs Ha ToysiMa Clie/lonepaTuBHa XepHus. 1 B
JBaTa Cilydas MMalle IpenxonHu jamaporomud. Octanamute 251 mammeHTH Osixa OnepupaHH
mamapockornck (99,21%).

Cnopen HauMHa Ha 3aTBapsHE Ha Xuaryca, paslpeleiauxMe OOJHHWTE B TpH Tpynu: 1-Ba
rpyIa, Ipy KOSITO M3I0JI3BaxXMe eIMHUYHY CyTypH Ha quadparMaiHiTe Kpadera i Mell; 2-pa rpyra,
CbhC CYTypHpaHe Ha Kpaderara C €JUHHYHU M CbhCc Z-00pa3HHM KOHIM; 3-Ta Tpyna, B KOATO
npeo0iaiaBat NalueHTUTE, IIPH KOUTO M3IIOJI3BaXMe MPOABIDKUTENICH IIEB C HEPe30pOUpyeM KOHEI
tun V-lockTM. B tpute rpynu HaGmiogaBaxMe M pa3iMyHO MO MPOIBIDKUTEIHOCT ONEPaTHBHO
Bpeme. B mppBaTa rpyma to e 128,09 + 3,23 munyTtn (o6xBat 120-133). 3a BTOpaTa rpyma cpegHOTO
omepatuBHO Bpeme € 116,02 £ 6,12 munyTtn (o6xBat 100-128). B Tperata rpyna HabmromaBame
CpeIHo omepaTHBHO Bpeme oT 86,8 + 2,58 munyTH (00XxBaT 80-90). CpeqHOTO ONepaTHBHO BpeME B
TpeTaTa IpyIia ¢ H3I0JI3BaH NPOIBIDKUTENEH meB 3a Kpypopadus ¢ V-lockTM koHer| e 3HaYUTEIHO
mo-kpatko (p<0,05).

B Taka pasnpeneneHuTe rpynyu HabIr01aBaMe M Pa3idyueH 110 MPOIBIDKUTEIHOCT OOTHUICH
npecToi. 3a mppBaTa rpymna cpeaHaTa npoabIDKUTETHOCT Ha OomHUYeH npecToii € 6,14 + 0,64 mau
(o6xBaT 4-8). 3a BTOpaTa rpyna jgerjaoguute ca cpento 5,07 £0,51 auu (o6xBat 4-7). Tperara rpyna
€ ChC CpejHa MPOIBIDKUTEITHOCT Ha OOMHUYHUS mpecToi oT 4,54 + 0,56 nuu (ob6xBar 3-6). U Tyk
BIXJIaMe, Y€ CPeHUAT OOJIHUYEH MPECTOil 3a TperaTta rpyna MalueHTH € 3HAYUTEeNIHO MO-KpaThbK
(p<0,05). Ilpm aHanu3a Ha pe3yJTaTUTE HE Ca BKIIOYEHH NAIMEHTUTE CbC CHUMYJITAHTHH
OIICPATUBHU MHTCPBCHIIUM.

o ce oTtHaca 10 BuIa GyHIOIUIMKAINSA, MPEATIOYUTAHUTE OT HAC METOAMKU Ca OCHOBHO
Nissen u Dor. IIpu 192-ma manuentn cme n3nomBanu ¢pyHnommukanust mo Dor (75.9%), a npu
ocrananute Nissen (n-61 nauuentn) (ur. 3).

Pasnpejenenne cnopex (PYHAOMTHKAMHATA

Nissen

i Nissen i Dor

®urypa 3. Pasnpenenenne Ha OOTHUTE CIIPSIMO N3MOI3BaHATA (YHIOTUIMKALIHS.

4. OBCBXKIAHE

JlamapockorckuTe omnepanMy IPH XHATAJIHW XEpHUM II0Ka3BaT AO0OpH pe3ylnTaTd M
edexruBHOCT nocturama 10 90% (Marvel & Monnet, 2024). LiutupaHuTe B TUTEpaTypara HUBa Ha
peuuauB Bapupat oT 25-42% (Degrandi et al., 2020). Andujar et al. (2004) cvobmaBar 3a 25%
penuauBY, MOSIBUIN ce 15 Mmecena cien IbpBUYHATA Onepanus Ipu rpyna or 166 nmanuentu. B
cepus ot 100 manmentn, Gibson et al. cbo0mIaBar 3a peruaus npu 9% oT ciaydaute, Kato camo 2%
ca Ownm cuMInToMaTHuHHU. B chinarta cepust mpu mpocieasBaHe Ha 24 Mecela OT onepanusra €
HaMIe peuuauB npu 25% ot onepupaHuTe, Kato npu 3% ce e HaJoXKuia ornepanusi Ho MHOBOJ
mucharus (Gibson et al., 2013). Nasson et al. anamusupar pesynrarure npu 187 marueHTn, KaTo TH
mpociieasBat 77 Mecela ciell oneparnusaTa i yCTaHOBABAT peluanB pHu 15% ot omepupaHuTe.

B Hamero mpoyuBaHe HE M3BBPIIMXME CTATHCTHYECKH aHAIN3 HA PE3yITAaTHTE 1O TO3U
MOKa3aTel opaan HAIMIHETO Ha TosiMa Opoiika MallMeHTH ONEPHPaHU B APYTH OONHUYHM 3BEHA
U HETpOCJIeASBaHE HAa 4YacT OT HAIIUTE CIy4ad. 3a IOCTHUTAaHETO Ha JOOpH CleAONEpaTHBHU
pe3yiTatd Npu KOPEKIMUTE Ha XHAaTalHU XEPHUM, KIIOYOBM MOMEHTH Ca EKCUHM3MATa Ha
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XEpHUAITHHSA CaK, 100paTa MOOMIHM3aIH HAa XPAHOIIPOBOAA U OCUTYPSIBaHE HA JOCTATHYHO JBIKIHA
Ha XpaHONpPOBOJ 0€3 HAIPE)KEHNE, aICKBAaTHUAT METO/ Ha 3aTBAPSIHE HA XUATyca M N3BBPIIBAHETO
Ha aHtupeduiykcHa mpoueaypa. Hali-uectaTa mnpuumHa 3a penuauB € HWHCY(UIMEHTHaTa
Kpypopadus.

ComiecTBYBaT pa3lMYHN TEXHHKH 3a IIEB, KaTO OCHOBHO IPAaBMWJIO € 3ala3BaHe Ha
MEePUTOHEYMa, KOETO NPEAOTBPATABA PA3HHUILBAHETO Ha MYCKYJIHUTE BJIaKHA Ha KPYCOBETE.

B namero npoyuBaHe pa3zzienuxMe MaleHTHTe B TPU IPYIH CHPSMO KpHBaTa Ha 0OyueHHe
W U3NO0JI3BaHaTa TEXHHWKa 3a Kpypopadwus. B mbepBata rpyna wmm Hayamaus nepuoa (2012-2017
rOAMHA) M3I0JI3BaXME EIUHWYHU CYTypd Ha KpaueraTta M NOCTaBixme IuatHo. Ilpm 3-ma
oreparusTa Oerre chueTaHa ¢ X0JIeUCTeKTOMHUs. PeriauB oT4eToXMe Ipu 3-Ma ManyueHT! OT Ta3|
rpyma (3,45%). Ilpu Bropara rpyna wiau niepuof, ot 2017 o 2021 roxuna, 3a 3aTBapsiHE Ha XHUaTyca
M3M0I3BaXMe €MHIUYHY, HO Bede 1 Z-00pa3Hu CyTypH H3BBPIIBAHH C Hepe3opOupyem koHel. [Ipn
Ta3y rpymna MaueHTH IMaMe 3-Ma ManueHTH, IPU KOUTO CME M3BBPIIMINA U XOICIHCTEKTOMHS, HO
TE3H MAIMEHTH HE ca BKJIIOYEHH B aHAJM3a HA CPEJHOTO OIEPATHBHO BpEME M OOJHUUYCH IIPECTOM.
Peunaus ycranoBuxme npu 4-ma nanuentu (4,04%).

Ipe3 tperus mepuon (2021-2024 romuna) mpeBamupaT MAIUCHTUTE, IPH KOUTO CME
M3BBPIIAIN CYyTypaTa ¢ MpoabKuTeNeH e ¢ kKonen V-I0cCkTM — 61 marienTn u camo 6-ma cbe
Z-o6pa3Hu cyTypu. Tyk OTHOBO HMMame 4 omepanud ChYETaHH C XOJEUUCTeKTOMHS H |
KOHBEHIIMOHAJHA, ChUeTaHa C KOPEKIKs Ha rojiiMa CleoNepaTHBHA XepHUs. Te3u MalueHTy He ca
BKJIIOUCHH B aHaJM3a Ha pe3yJTaTH, IMopaau cnenudukara Ha cberosHuaTa. OT mpocieaeHuTe
MAIMEeHTH OT Ta3u rpyna uMame 2 penuausa (2,99%). B HameTo npoy4yBaHe ycTaHOBUXME, 4e MIPU
MAUEHTUTE, IPYU KOUTO CME U3MOJI3BAJIN IPOABIDKUTENHUS 1eB ¢ KoHel V-lockTM HabumonaBame
3HAYHUTEITHO ITO-KPATKO OTIEPATUBHO BpeMe M MMo-Kbe OomHmdeH npectoit (p=0,000).

5. 3AK/IIOYEHHE

JluarHocTMKaTa W ONEPaTHBHOTO JIEYEHHE HAa  XHMATaJHUTE XEPHMM  OCTaBa
NIPEAN3BUKATEICTBO 3a JIEKapuTe W JI0 AHec. V3mosi3BaHETO Ha MMHUMHBA3HBHU ONEPaTUBHU
METOJUKH Tpe/siara Ha MalueHTUTE 110-0bp30 BH3CTAaHOBIBAHE, MO-KPAaThK OOJHUYEH IPECTOH H
MMO-HUCKH HHMBa Ha ClieJ0NepaTHBHA 0OJKa. 3a MOCTHTAaHETO Ha JOOpHW JIeYeOHH pe3yiTaTh OT
KIIFOYOBO 3HAYCHHUE Ca YMECHHUATA HAa XUPpYypra U MMpaBUIIHUAT HO}I60p Ha IManMuCHTHUTC. HOJ’Iy‘IeHI/ITe
OT HAaC JaHHM II0Ka3BaT IMPEIUMCTBOTO Ha JIAIIAPOCKOIICKHTE METOIMKH U Kpypopadusara c
NPOJIBIDKUTENHA CyTypa ¢ KoHell V-lockTM 1o oTHollleHHe Ha ONepaTHBHO BpeMe W OOJHUYCH
IIPECTOM.
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Abstract: Digital microscopy is a challenge, but a necessity in modern medical education.
As a result of the work with our partners from the medical universities of Iasi (Romania), Alicante
(Spain), Gdansk (Poland), Patras (Greece) and the Euromed Foundation, we created a virtual
platform of histological and pathohistological digital slides. Our partners from lasi used the Aperio
ScanScope AT2, a linear scanner that achieves precise focus at different magnifications. Each
scanned image is 200 megapixels in size, and ImageScope software is then used to compress the
images and incorporate them into the platform. Together, we provided about 300 microscope slides.
We have created a program that contains all the main histological and pathohistological preparations
- epithelial tissue, connective tissue (general and special), muscle tissue, nervous tissue, blood tissue,
cardiovascular system, immune system, endocrine system, digestive system, respiratory system,
excretory system, female and male reproductive systems, skin, nervous system, glands, as well as
histopathology regarding these systems. Keywords from each preparation have been selected, in
which hyperlinks are incorporated that lead to the corresponding structure. This new technology
would be very useful not only for medical and dental students, but also for postdoctoral students, as
well as other experts dealing with histology and histopathology, giving them access at any time to
an international database.

Keywords: virtual microscopy, histopathology, medical education

1. BBBEAEHME

MeuuuHCKaTa XHUCTOJIOTHS € OCHOBEH o0pa3oBaTeleH Kypc B y4deOHaTa mporpama Ha
MEIUIUHCKUTE YHUBEPCUTETH IO LENHS CBAT. JJ0OpOTO MO3HABaHE HA MUKPOCKOIICKATa aHATOMUS
Y XMCTOJIOTHS € OT OCHOBHO 3HaUCHHE 32 MEIUIIMHCKOTO 00y4eHue 1 oOpazoBanue. [IpunoxeHneTo
Ha XHMCTOJIOTHTA B MEJIMIIMHATA i MEIUIIMHCKOTO 00pa30BaHUE JaBa Bh3MOXKHOCT 3a ITOIIIOMAaraHe
pa3dupaHeT0 Ha MHKPOCTPYKTypaTa Ha OUOJIOTHYHUTE KJICTKA WM THKaHU. brarojapeHue Ha
MHKPOCKOIICKAaTa aHATOMUS C€ MPEOJIOSIBa MPOMACTTa MEXKY aHATOMUATA U (PU3HOJIOTHATA, Thil
KaTO IMTOJIOTHATA M XUCTOJOTHATA KATO HAYKH 33 CTPOC)KA Ha KICTKUTEC M THKAHUTE MOKa3BaTr
KakKBO C€ CIy4Ba C ThKAaHWUTE HA KIETHYHO HUBO. MHKPOCKOMHMPAHETO MU aHaIW3 Ha ThKaHHU
poOu MOXe J1a Jajie BakHa HHOOPMAIHS 32 HATMYHNETO Ha MHPEKIIUS WK 3a00JIIBaHE.

XucToJIOTMsITa HAMHUPA MPHUJIOKEHHE U [0 BPeME HAa ayTONCHU U ChIACOHOMEIMIMHCKU
eKCIIEPTU3H, Thi KaTO MOXE TOYHO Ja OINpEAeiIr NPHUYMHATA 332 HACThIBAHE HA CMBPTTA. Jpyru
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MPWIOXKEHNWS Ha XHCTOJOTHATA Ca CBBP3aHHM C AapXEOJIOTHATa W  IAJICOHTOJIOTHATA,
IUArHOCTHIIMPaHE Ha 3a00JIABaHUS IPH XOPa, )KUBOTHH, PACTCHHA, KAaKTO M aHAU3 Ha €PEKTUTE OT
JTaICHO TIPHJIOKEHO JICUCHHE.

2. MN3J0KXEHUE

Ot cpenata Ha 19 Bek ce M3MOI3BAT CBETIMHHU MUKPOCKOIM U XUCTOJOTUYHH MpenapaTu.
B Xaiinen6epr mpe3 1846 r. [Ixeiikp0 XeHie ¢ MbpPBHUAT aHATOM (M IIATOJIOT), KOMTO BBBEXKIA KYPC
IO MUKPOCKOIIHS, B KOUTO BCCKH YYCHUK paOOTH Mpell MHIUBUIyalleH MUKpocKoI (¢wur. 1).

®@urypa 1. JIxeiiks6 Xenne (1809-1885)

Pa3BuTHEeTO Ha MUKPOCKONHMPAHETO MPOJb/DKaBa Karo B HayaynoTo Ha 20-TH Bek Ha maszapa
ca MPEJCTaBeHU MPOCKTOPH, C TMOMOIITa HAa KOUTO MHKPOCKOICKHTE 00pa3u Morar na ce
MPOEKTUPAT BbpXY ekpaH. To3u MEeTO/] ce M3M0II3Ba ABJITO BpeMe. B kpas Ha 20 Bek 3amo4Bar 1a ce
M3M0JI3BAT W CNeKTPOHHH (oToMuKporpaduu 3a [eNIuTe Ha 00pa3oBaTEIHUS TMPOIEC.
KoHBeHIIMOHAIHATA MUKPOCKOIHSI MMa U HSKOM HEJIOCTATDHIH, CBbP3aHU ChC 3aBHCUMOCTTA OT
HAJTMYUETO Ha IMOJIXOJIII0 MPOCTPAHCTBO B KIACHATAa CTas (MHKPOCKOIICKAa Jiaboparopwust), C
¢buKcupaHo paboTHO BpeMe u HEOOXOJUMOCT OT NpUChcTBUE Ha mpemnojasaren (Tian et al., 2014;
Paulsen et al., 2010). Iargemusita ot Covid-19 moBese 10 OTMSAHA Ha IPUCHCTBEHOTO O0YUCHUE U
M3NpaBH NPEToaBaTeNInTe pe]| MPEAU3BUKATEICTBOTO JIa Ch3/1a/IaT Cpeia, B KOSITO CTYACHTHUTE J1a
NpoJbJDKAT 00y4YeHHeTo cu 0e3 M3MOJI3BaHeTO Ha MUKPOCKOIHM M Ipernapatu B MUKPOCKOIICKHTE
3anu u 0e3 npucheTBreTO Ha yumten (Caruso, 2021; Evans et al., 2020). bsixa BbBeieHH OHIAMH
wiaTGopMu, KbAETO YNpaKHEHHATA C€ MPOBEXkJaxa C IOMOIITA Ha MpPE3eHTAllMd, CHUMKH Ha
MHKPOCKOIICKH ITpenaparty, Bujiea U CXeMH. 3aTpyAHEHHSATA IPe3 TO3H MEPHO/I, KAKTO U TIOCTOSIHHO
YBEIMYABALIUAT Ce OpO#l CTYyAEHTH MOpPOJM HEOOXOAMMOCTTAa OT BBHBEXKAAHE HA CHBPEMEHHU
JIUTUTAIHA METOJM M B MEIUIMHCKOTO 00pa3oBaHHE, B YacTHOCT B MHMKPOCKOIICKHTE 3alH U
naboparopun. VIMeHHO BUpTyallHaTa MHKPOCKONHUS € HOBOBB3HHMKBAIlA TEXHOJOTHUS, KOSATO
npegocTasst pU3NIECKH OT/IaIeueHa Bh3MOXKHOCT 3a o0yueHue no xucronorus (Heidger et al., 2002;
Barbeau et al., 2013). Tosa BxmouBa HuppoBo ¢GoTtorpapupaHe Ha THKAHHU CPE30BE BBPXY
IIPEAMETHH CTHKJIA C IIOMOIITA Ha €JMH WM II0BeYe MUKPOCKOIICKA OOEKTHBH B €/THA WJIM TIOBEUE
¢dokannu paBHuHU. Co(QTyepbT BHpPTyajlHAa MHKPOCKOIHUS BB3IPOU3BEKAA BHCOKOKAYECTBEHO
n3o0pakeHHe ¢ Mpelr3Ha SCHOTa W J100aBeHH (YHKIUH, KOWUTO IMO3BOJISABAT HA CTYJCHTH MU
MpenoaBaTeNld 1a MoauepTaBaT, aHOTUpAT W MamaodupaTt oopaza. C momornra Ha KOMIIOTHPEH
codryep Te3u U300paKeHHsI MOT'AaT Jia Cce TIIeAaT Ha MOHUTOpP. YBEIHMYCHUETO U OKYCHT MOTAT Jia
ce peryyipar upes ipakBade Ha Oyronure Ha mumikara (Krippendorf & Lough, 2005; Vainer et al.,
2017).

BbB Bpb3Ka ¢ HaBIM3aHE HAa BUPTyallHATa MUKPOCKOIIHS B 00pa30BaTeIHUS NPOLIEC EKUITBT
HH TIPOBEJIE POYYBaHE CPEJ] CTyACHTUTE OT MeIMIIMHCKH YHUBEPCUTET OTHOCHO JAUTUTAIM3aLUITa
Ha 00y4YEHHETO 110 LIUTOJIOT UL, XUCTONIOT st 1 eMOpurosorus. [Ipoyusanero Oemie oChIIeCTBEHO Ype3
aHKETUPAaHE Ha CTYICHTHTE OTHOCHO BHpTyalHaTa MHKpPOCKONHUS M OTHOLIEHHETO WM KbM
€BEHTYAJIHOTO M O'b/ICIII0 BHEJPSBAHE B aHATOMUYHOTO U XHCTOJIOTHYHOTO 00yUYeHHUE, 0COOEHO Ipr
HEOOXOAMMOCT OT JAMCTAHIIMOHHO IPOBEXJAaHEe HA MNpPAKTHYECKHW 3aHMMaHus. [IpoBepuxme u
OTHOIICHHETO WM BBHB BpPB3Ka C E€BEHTYyAJIHUTE MPOOJIEMH, ¢ KOUTO OMxa ce COTBbCKAIH TP
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OUTHTAJIM3UpaHe Ha OOy4eHHETO, KaKTO W OM JM MOIJIO TO Ja 3aMEeCTH INPUCHCTBHETO Ha
npenofasatell. Pesyntature oT aHKeTaTa HU JaJ0Xa OCHOBAaHHUE 3a CTApTHpPaHE Ha OOLI NPOCKT B
KoJlabopanust ¢ MEIMIMHCKH YHUBEPCHTETH OT IPYIH AbpkaBH — PymbHus, [lomua, Mcnanus u
I'vpuus. Llenra Ha mpoekta 6 OUTUTANTHO TpaHC(HOPMHUpPaHE HA MUKPOCKOICKU NpEHapaTH 4pes3
CKaHHUpPAaHETO MM W BHEAPSBAHETO Ha BHpTyasHaTa Mukpockomus (VM) B oOydeHmero Ha
CTYISHTHTE TI0 LUTOJIOTHS, XUCTONMOorusI U embpuonorus (Bloodgood, 2012; Wong et al., 2018).

bsixa monOpanu mpenapaTH chC CTPOTO ONpPEAEIECHH pa3MEpH Ha MPEIAMETHOTO CTHKIO U
Jrica Ha apteakTH WM MeXypuera Bb3yx. 3BbpiieHo Oe ckaHupaHe ¢ IUruTalieH ckenep Leica
Aperio AT2, mocieaBaHo oT KOMIpecupaHe Ha 00pa3uTe U KauBaHe B 001a BUPTyaIHa IuaTdopma.
ITo To3u HaumH Oe Ch3AaJECHA TUTHTATIHA KOJEKIUS OT XUCTOJOTMYHU U TaTOXUCTOJIOTHYHH
npenapatu. CkaHHpaHUTE H300pakeHus B IuIaTopMara ca IMOIPEIeHN U TPYIUPaHH 110 CHCTEMH,
KaTO CBIIECTBYBAa M BB3MOXKHOCT 32 M300p Ha €3MK — aHIJIMHCKH, (PEHCKH, ITOJICKH, HCIIaHCKH,
TPBIKH U OBITapCKH.

KbM Besika cucteMa O¢ BKIIFOUCHO OIMCAHHME C HAH-Ba)KHUTE XapaKTEPHCTUKH — KpaTKa
a”oTauus 3a Mop¢oorus U QyHKIHS, KAKTO M CIIUCHK Ha CKaHUPaHHUTE MPEIapaTH C JIECCH NOCTBII
3a BU3yalM3allis Ha BCEKH mpemapaT. KbM BCekH mpenapar oT cnucbka 0e 100aBeHO OIMCaHue ¢
Hali-BaKHUTE XapaKTEPUCTUKY 32 J]aJICHATa ThKaH C KIIOYOBH JIyMH, B KOUTO 0s1Xa HHKOPIIOPHPAHU
XHIIEPIIMHKOBE, OTBEXKAAIIN 10 ChOTBETHATA CTPYKTYPA.

KbM Besika cucrema 0sixa BKIIIOYEHM W NATOXUCTOJIOTMYHM TIpenapaTH ¢ Hail-uecTuTe
3a00JIsIBaHMs, XaPAKTEPHH 32 CHOTBETHATA ThKaH MM OPraH C KIIOYOBU JyMH M MHKOPIOPUPaHH
XHIEPIMHKOBE, OTBEXKAAIIN 10 ChOTBETHATA CTPYKTYPA.

3. 3AKJIIOYEHUE

BupryanHata MUKPOCKOIHS TPEICTABIISBA MOJCPEH HHCTPYMEHT C MOBHUILEHO Ka4eCTBO U
MpeANMCTBA B O0YYEHHETO MO XUCTONOrus. To3u MeTon JaBa BB3MOXKHOCT 33 YBEIHMYaBaHE Ha
n300paKEeHUETO, BU3YAIN3UPAHe HA JeTalIi OT U3y4aBaHAaTa ThKaH, B3MOKHOCT 3a 00yueHHe U
MpOBepKa Ha MPUJI00UTUTE 3HAHHUS YPE3 TECTOBU BHIIPOCH.

To3u mpoeKT € MBPBUAT M0 Poja cu B Bbirapus u OM IONMPUHECHI 332 BHEIPSBAHETO HA
BUpTyaJIHaTa MUKPOCKOIIUA U AUTUTAJIM3UPAHETO HaA O6y‘-IeHI/IeTO IO IOUTOJIOTUS, XUCTOJOIUsd U
eMOpHOJIOTHS.

BJATOJAPHOCTMU: HacrosimaTa pa3paboTka € 1Mo MeXIyHapoJeH MpoekT Erasmus +
“Digital transformation of Histology and Histopathology by Virtual Microscopy (VM) for an
innovative medical school curriculum” Ref. no.: 2022-1-RO01-KA220-HED-00008901.
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Abstract: The skull base can be involved by a variety of pathological processes such as
tumors, trauma, mucoceles, craniofacial deformities or cysts. Reconstructions after oncological
diseases are the most common. Extensive and unconventional resections require precise
preoperative planning and a multidisciplinary team. Often, reconstruction of the skull base
necessitates specific techniques. Primary reconstruction is usually performed by neurosurgeons.
Defects remaining after oncological conditions are particularly critical due to the risk of ascending
infections. Free-flap reconstruction provides tissue to repair the defect and isolates intracranial
contents from external infectious agents. Our team reviews the reconstructive options and
advantages of using different types of musculocutaneous flaps. The development of Bulgarian
neurosurgery in this field is based on the world experience, while contributing to complement this
global database. Various options for the application of musculocutaneous flaps from the pectoralis
major and latissimus dorsi muscles are discussed. A statistical analysis of the blood supply to these
muscles, which is crucial for their formation and application, has been conducted.

Keywords: reconstruction of the skull base, flap of m. latissimus dorsi, skull base tumors,
skull trauma reconstructions

1. BBBEJIEHHUE

OcHoBaTa Ha ueperna MoXke Aa ObJe oOxBaHATa OT Pa3IMYHU MATOJIOTHYHM MPOIECH KaTo
TYMOpH, TpaBMH, MyKolene, kpaHuodacuuanHu paedopManuu wid kuctd. Haif-uectu ca
PEKOHCTPYKIMUTE CJIe]| OHKOJIOTHYHU 3a00siBaHus. ['ojieMHTe ¥ HEKOHBEHIIMOHAIHU PE3EKIHU
M3UCKBAT MpEeLU3Ha IpeIBapUTEeNHa MOJATOTOBKA M MYJITHIUCUUILIMHApeH ekur. Yecto 3a
PEKOHCTPYKIHMSITA Ha YepenHaTa 6asa ca Heooxoaumu criennpuyanau Texuuku (Pohlenz et al., 20074;
Pohlenz etal., 2007b). ITspBrYHATA PEKOHCTPYKILIHS OOMKHOBEHO CE H3BBPILIBA OT HEBPOXUPYP3HTE.
Jedekrure, ocTaBamy cires OHKOJIOTMYHY 3a00JISIBaHUS ca 10cTa KPUTHYHH 1TOPaJIi ONACHOCTTa OT
acueampama uHpeknus. CBOOOJHHMTE pPEKOHCTPYKTHBHHM JlaMba oOcuTypsiBaT ThKaH 3a

Bb3CTAHOBSIBAHE HA Ae(eKTa U OrpaHUYABAT HHTPAKPaHHAITHOTO chabpxuMo (Pohlenz et al., 2007a;
Bizeau et al., 2002).

2. H3JIOKEHHUE

OcHoBaTa Ha 4eperia € HocelllaTa MOBbPXHOCT Ha IIABHHS MO3bK U CIIY)KHU 32 pa3JeluTeHa
JIMHUS C JTUIEBUs ueperl. Ts BKII0OUBa pe/iniia OTBOPH 3a IPEMHUHABAHE Ha YePEIHO-MO3bYHH HEPBH,
KPBBOHOCHH ChJIOBE M I'pbOHAaYHUS MO3bK. Hali-uecto kpaHHoOa3anHUTE TYMOPH IIPOU3XO0KAAT OT
MO3BYHUTE OOBMBKM — MEHMHIEOMHM HJIM OT OOBMBKHTE Ha HEPBHUTE-HEBPMHOMH. Ta3u rpyna
TYMOpPHU HEBHHATH CE OTKPHBAT HaBpeMe M MOHSIKOra KoBapHO mporpecupar (Bizeau et al., 2002).
JlekapuTe ¥ y4YeHUTE HENPEKBCHATO THPCAT HOBH MO-100pH HAUMHH 3@ JICYEHHE HA OHKOJIOTHYHHTE
3abosisiBaHMsl. B Te3M KOMOMHMpPaHU Tepanuy ChIIECTBEHO 3HAUCHNUE UMa ¥ PEKOHCTPYKIHUSTA CIIe]T
OCHOBHATa Olepanus. 3aTeH CTaHAaPT MPH OTNIEPAIUUATE HA TE3U TYMOPH € pe3ekims en bloc. Ta3u
arpecHBHa XUPYpPrHs BOAU JI0 TOJIEMH ThKaHHH Ae(EeKTH, KOUTO M3UCKBAT YHUKAIHHU IUTACTUYHH U
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pexoncrpykruBau Texuuku (Pohlenz et al., 2007a; Gadkaree et al., 2019). ITopaau BUTUMHATE YacTH
Ha IJIaBaTa W IIUATa ¢ HEOOXOIMMO IIOCTUTaHE M HA €CTETHYEeH e(eKT. YTBBPACHH B CBETOBECH
Marab ca jambara ot m. latissimus dorsi u m. pectoralis major. Ynorpe0sBar ce cbiio TpaHchepu
oT m.t rapezius u m. rectus abdominis. Koraro e HeoOxoammMa peKOHCTPYKIMS Ha rojeMu Aedextn
Ha dYepemHarta Oa3za latissimus dorsi free flap e mHOro momxomsmo. To e MHOrO moOpe
BacKyJIapu3HMpaHO OT KiIoHYerara Ha a.t horacodorsalis. Ts e xpaen kioH Ha a. subscapularis.
Croycka ce mo JaTepajHaTa 4acT Ha I'bp0a OOMKHOBEHO IPUAPYKEHa OT €lHAa WJM JBE venae
commitantes (Pohlenz et al., 2007a; Gadkaree et al., 2019; Graboys et al., 2017). Hamusrt ekun
u3cienBa KpbBOCHAOASBaHETO Ha akKCWiapHata sMKa. 3HAYeHHETO Ha aKCHIApHOTO
KpbBOCHAOIsSBaHE 3a CTPYKTypHpaHe BUIOBeTe Tamba oT m. latissimus dorsi u m. pectoralis major
€ JJOKa3aHO OT MHOTO aBTOPH paboTelH 10 Temara. [Iperu3HOTo IUIaHUpaHe W NIpeaolepaTHBHA
MOATOTOBKA Ca OT PElaBalio 3HaUCHHE 32 YCIEeNTHATa OllepaTnBHa Hameca (¢dur. 1).

i AT

! », L A BRI AN =
®@urypa 1. Tonorpadcka CHUMKA Ha ChJOBO-HEepBHHTE eneMenTH Ha fossa axillaris.

A. thoracodorsalis moka3Ba mocTostHHa OndypKanus Ha XOPU30HTAIHO U JIATEPATHO KIIOHYE.
Te ce oTkpuBaT Mo IBJIOOKAaTa MOBBPXHOCT HA MYCKyJia Ha 4 CM JHCTaJHO OT JOJNHHS BI'BJI Ha
JonarkaTta ¥ Ha 2.5 cM MeaualiHO OT cBOOOJHUS pb0 Ha MycKkyina. Ta3u MocTOsSHHa aHaTOMHYHA
KOH(HTYypanus JaBa CUTYPHOCT IPH IUIAHUPAHETO U CTPYKTYPHUPAHETO Ha jambara OT MYyCKyJa.
HeBpoBackymapHUST XWIyC € Ha OTHOCUTEIHO MOCTOSIHHO MsICTO. BrirtouBaHeTo My B 0(hOpMAHOTO
71aM00 € OT CBILIECTBEHO 3HAYCHHE 33 TapaHTHPAHE HA KU3HEHOCIIOCOOHOCTTA HA THKAHHUTE H
ycrexa Ha NpEeXBbpJITHE Ha TpaHCIUIAHTanusATa. HammsaT ekun wu3cnenBa apTepHAIHOTO
KpbBocHaOasBaHe Ha 124 akcunapHu ssMkH. berre ycranoBeHa cpenna nbmkuHa 10.64 cM u ceuenne
Ha apTepusTa HaJ MACTOTO Ha OT/EIsIHE Ha a. subscapularis 0.68 cm (tabmn. 1, 2 u 3).

Tabéanma 1. [IpmKiHA U HAPEYHO ceucHHe Ha a. axillaris.

IToxka3zaresan | Min | Max | MeantSD | Median | Mode

/m=123/ /em/ | /cm/ | /cm/ /cm/ /cm/

HAbmkuna 7.5 14.5 | 10.46£1.44 | 10.5 10.2

CeucHue 0.4 1.1 0.68+0.16 | 0.7 0.5

Tabéauma 2. [Ipokuna Ha a. thoracodorsalis U MCTOTO 11 Ha BIM3aHE B MYCKYJIa.
IToka3zarenan /n=39/ Min | Max | MeantSD | Median | Mode
/em/ | /em/ | /em/ /em/ /em/

JIb/kuHa Ha a.thoracodorsalis 6.9 15.1 | 11.18+€1.98 | 11.2 10.5
MsicTo Ha HaBau3aHe B m. latissimus dorsi | 0.8 4.5 1.86+0.72 1.8 1.1
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Tao6auna 3. OTcTossHHE HAa HAYAJIOTO HA KJIOHOBETE Ha a. axillaris B cm.

IToka3aTenn Min Max Mean+SD Median Mode
/em/ /em/ /em/ /em/ /em/
Thoracica sup. 0.1 3.8 1.26+0.99 1.1 0.2
Thoracoacromialis 0.8 5.4 2.83+1.11 2.8 3.5
Thoracica lateralis 1.0 8.3 3.75+1.43 3.65 2.6
Subscapularis 2.2 12.2 7.33£2.01 7.4 7.2
CHA (a. circumflexa humeri 5.9 12.2 8.31+1.45 8.4 8.7
anterior)
CHP (a. circumflexa humeri 5.9 12.3 8.44+1.45 8.6 5.9
posterior)

Brp3craHoBsiBaHeTO Ha Ae(eKTHTE Ha yepenHara 0a3a € JOCTa KOMIUTMIMPAHO, HOpaau
HEOOXOAMMOCTTa 32 PEKOHCTPYKLMS Ha pa3liMuHU BHAOBE ThKaHW — KOCT, TBbpJa OOBHBKa,
Mmyckyu. [IpenumMcTBara mpy U3MoJI3BaHeTo Ha jJambata ot m. latissimus dorsi ca:

e  BB3MOXKHOCT 32 M3II0JI3BaHE Ha TOJIIMO I1apye;

e  BB3MOXKHOCT 32 M3IIOJI3BAaHE HAa M. serratus anterior M MepHcKalyJiapHO Jlam0o Ha
CaMOCTOSITEITHO HJIH OOII0 Kpaye;

e CcHUTYpHO KpBbBOCHaOIsaBaHe oT a. thoracodorsalis, K0ATO € ¢ OCTaThUHA IBIDKHHA H
MOCTOSIHEH J1eOuT;

® pa3NMYCH XOA HAa MYCKYJHHUTEC BIAaKHA OCHIYpPSBAIld KOCH, BEPTUKAIHU U
XOPU30HTAIHU TPAHCILIAHTATH.

JlomMuHaHTHOTO Kpauye Ha m. latissimus dorsi e a. thoracodorsalis. C royisim auamersp u
MUHHMAaJHA aHATOMUYHH BapHallMy TS OCBIIECTBSBA €IHO I00pO U aJeKBaTHO KpbBOCHAO/IsIBaHE.
3a NpeKUBSIEMOCTTa Ha Pa3IMuHUTE BUIOBE JJaMOa OCHOBHO 3HaU€HHE NMa KPbBOCHA0ASIBAaHETO Ha
MYCKyJIa.

B karenpara no Opanna u JIuneBodentocTHa XUpyprus Ha YHuBepcuTeTa B TrOOMHTEH ca
npocieneHu 227 cBoOOAHU ThKaHHU JamMba. Te oTYuTaT CPaBHUTEITHO HICKO HUBO HAa OTXBBHPJISIHE
na tpadcmiantanta (Pohlenz et al.,, 2007b; Graboys et al.,, 2017). Hoffman u Ehrenfeld
yCTaHOBSIBAT, ue Hai-MHOro mpobimemu (20%) cbh3gaBaT KOCTHOMYCKYJIHHUTE TPaHCIUTAHTAHTH
(Pohlenz et al., 2007a). Philipp Pohleuz u Marco Blessman nipociensisat 202 ciiyyast Ha U3M0I3BaHE
HA MHKPOBACKYJApHU CBOOOJHHM JlaM0a 3a PEKOHCTPYKIMs Ha TiaBata W mmwmsta. B 85%
BB3CTAaHOBEHHUTE Je(eKTH ca Cle] OTCTpaHsBaHe HA MaJWrHEHH 3abonsBaHus. EKUNBT UM
JIOKJIaJBa, Y€ CBOOOAHMTE JamMba oT m. latissimus dorsi ca u3kirounteaso Hagexxaau. Camo B 2,9%
€ yCTaHOBeHa 3ary0a Ha TpaHCIUTaHTaHTa. Te chobOmanar 3a 11,7% HHPEKIIMO3HU YCIOKHECHUS U
ChHIIIO TOJIKOBA 33 M3THUYaHE Ha JIMKBOP. He choOIaBaT 3a oTnajjane Ha TPaHCIUIAHTAHT. Y CTAHOBEHU
ca XeMaTOMHM Ha JIOHOpPCKOoTO Msicto B 2 ciryuas (Pohlenz et al., 2007a; Pohlenz et al., 2007b).

[Topamn HEOOXOAMMOCTTA OT W3IOJI3BAHE HA BOJOYCTOMYMB W30JIMpAIl CIOW 3a M30sATBaHE
Ha MEHMHTUTH WK exctpaaypannu abcuecu C. A. West u G. Towns npuiaraT nap4e ot m. rectus
abdominis 3aenHo ¢ lamina anterior Ha HeroBoTo Biaranuiie. Ts UMa coOcTBeHH NepHOPaTOPHH
CHJIOBE U € yZ00eH BacKyJapH3HupaH IUIACcT 32 PEKOHCTPYKIMS Ha TBbpJaTa o0BUBKa. JlamuHara ¢
mapye OT MYCKyJia MOXKE Ja IONBJIHM W CHhCEAHHUTE MEKOThKaHHHM nedekTn. ToBa e MHOrO
MOJXO/SIII0 J1aMOO M NIPH XPOHWYHU MH(ekunu. M3mon3BaHero My Boau 10 Obp30 3aTBapsiHE Ha
paHara IOpH CIe/I PaJHoOTepaIIHs.

A. Bizeau, B. Guelfan et al orunrar 15 roxumeH onur nNpu peKOHCTPYKLMS Ha IiaBaTa U
mUsITa clie TyMOpHU 3a0omsBanus. Te ca onmcanu 165 cBoOo HN TpaHChepa OT pa3IuIHA MECTa.
CBoOonuuTe 1amba ot m. latissimus dorsi ca 38 Ha Opoit. Ot Bcuukute 165 onepanuu Te OTIUTAT
camo 7% ortmanade Ha TpanciuianTanTa (Bizeau et al., 2002). Joseph Zenda, Jeffery D. Sharon et al
usnoissar lower trapezius flaps 3a pekOHCTpYKIMS Ha 0a3aTa Ha 4yepena cje] MHTEPBEHIUH 110
MOBOJI 0a3MIIapHU aHEBPU3MH M KPAHUOTOMHH 32 3aHa OKIMIHUTAIHA IEKOMIIPECHs ClIe]l TpaBMa.
Cren 7 Mece4HO HpOCieAsBaHe BCHUKH PEKOHCTPYKLIUH ca A00pe npueTr 0e3 rojJeMu XUpypruuHu
ycnoxHenusi. M3Boaure ca, ue lower trapezius island flap naBa noOpu pe3yaraTu 3a KOMIUIEKCHA
pekoHCTpyKuus Ha mmsita u ckanma (Gadkaree et al., 2019; Graboys et al., 2017). ExunsT Ha P. R.

108



Issing et H. G. Kemf ngoknazasa 3a 107 onepupanu Mar@eHTy ¢ HAPEAHAIN TYMOPH Ha TilaBaTa u
mmara. Ocser m. latissimus dorsi 3a pekOHCTPYKIUS Te M3MOI3BaT M m. pectoralis major. Toit
MTO3BOJISIBA YBEIMYCHH POTAIIIOHHN BB3MO)KHOCTH Ha IpUCAIbKa. 3aKII0UEHUETO Ha TEXHUS SKHIT
€, e eTHOCTAITHOTO BH3CTAHOBSBAHE € TPYIHO IIOCTIKIMO M € HEOOXOIUM MYJITHAUCIUILIHHAPEH
EKHIT CJIe/l TaKaBa arpecuBHa Xupyprudna Hameca (Gadkaree et al., 2019; Graboys et al., 2017).

Cren pe3ekimsaTa Ha TYMOPHUTC WHBAa3UpAIlX 4YeperHata 0a3a U ChbCeIHUTE CTPYKTYPH Ce
MOJIy4YaBat rojieMu Je()eKTH BKIFOUBAIIM PA3JIMYHU ThKaHU. TBhpIaTa MO3bUHA OOBHBKA MOXKE J1a
ce BWKIa WM Ja iuncsa. OCHOBHATA 3aj1a4a € Ja ce 3aTBOPH TO3U Je(eKT U Ja ce IpeaIa3u BbTpe
4epenHoTo chabpKuMo. JI-p Mopnan Mopranos u exun ot KIMHMKATa MO MIACTHYHA XHPYPrUs H
usrapsHus KbM BoeHHOMequnmHCKa akaaemus, Codust cpo0masa 3a 17 onepupaHu NaueHTH Ha
cpemHa BB3pacT 51,6 roa. M3momsBanu ca o6mo 19 MUKpOCHIOBH 1aM0ba, KaTo T3 OT m. rectus
abdominis ca Hali-uecTo mpunaranuTe. M3noxsBanu ca chIo u 4 pa3IndHA BHIA CBOOOIHH JIaMoOa.
ExuneT ctura 10 M3BONA, Y€ CBOOOIHHAT MUKPOBACKyJIapeH TpaHchep Ha ThKaHU ¢ Oe30maceH u
HAQJICKICH METOJ 32 aHAaTOMHYHA PEKOHCTPYKIWs Ha Ae(eKTH 3acsAramid deperHaTa OCHOBA.
VYHuKamHaTa omepanus Ha HENOCTBIIGH TYMOp Ha dYepera HalpaBeHa OT JIMICBO-YEITIOCTHUTE
xupyp3u ot MBAJI ,,Tokyna bomanma Codust™ mompuHacs KbM cBeToBHHs onut. J[-p Pamocias
CraB4eB, HauaJIHUK Ha OTJEJICHUETO MPaBH KOMIIOThPHA TOMOrpadus 3a N3roTBSHE TPUU3MEPHA
MPOEKIUSI Ha MICTOTO Ha TyMopa. [TocTaBaT ce pUKCHpaHu MapKepH, KOUTO 1aBaT Bb3MOXKHOCT 3a
n3rpaxxJjaaHe Ha NpeaABAPUTCIICH XUPYPIrUiCH IJIaH.

3. 3AKJ/IIOYEHUE

3a U3BBPIUIBAHETO Ha PEKOHCTPYKLMH HA YeperHaTa 0a3za € HeoOXOOUM €MH KOMIUIEKCEH
MOZIXO0J] MEXXIY Pa3JINUHU CIIEHHAINCTH. XUPYPIUATa Ha TIaBa ¥ MW H3UCKBA HHTEH3UBHU TPUKA
U ChTPYJHUYECTBO HA TOJIIMA IPyTa OT CIICIHAINCTH HEBPOXUPYP3H, HEBPOPAIHOJIO3H, YIIH-HOC-
I'bpJIeHN OosiecTH, O0(TaIMOJIO3HU-CIIEHHATNCTH HA MHOTO BHCOKO HHBO M TOJIsIM omuT. TsxHata
paboTa e noBema o HoxoOpsBaHe Ha e(QUKACHOCTTa U YBEIMYaBAHE HA XUPYPrHYECKHUTE
CcrocoOHOCTH ITPH MAllMEHTH C TyMOPH Ha OCHOBAaTa Ha uepemna. EQuH OT acnekTHuTe € JoKa3BaHe Ha
aZIeKBaTHO apTepUalHO KPBBOCHAOASBAaHE IMPHM M3MOJI3BAHETO Ha pa3IMYHUTE BHJOBE
KO>KHOMYCKYJTHH JJam0a. C HapacTBaHETO Ha BE3MOKHOCTUTE Ha MOJIEpHATa XUPYPTHsl, aHATOMUSTA
MOXKe Ja ObJe egHa OCHOBa 3a PEKOHCTPYKTMBHHUTE TEXHUKH M3IIOJI3BAHM TIPH 3aTBapsiHE Ha
nedeKTH Ha YepenHaTa OCHOBa. BHMMaTeTHOTO mpenonepaTHBHO HM3CJeIBaHE HA aHATOMUYIHHUTE
@JIEMEHTH € OT CBHIIECTBEHO 3HA4YEHHE 3a OIpEeAesssHE Ha ONEpaTHBHUS IUIaH M M30sArBaHe Ha
MIOCTONIEPATUBHATE yCIOKHEHUSI.
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THE OPTIC NERVE - A BRIEF ANATOMICAL DESCRIPTION. A
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Abstract: The optic nerve is the second cranial nerve and is a collection of axons of retinal
nerve cells located in the stratum ganglionare. It is of essential importance for the human population,
as it is responsible for visual perception. For the diagnostic assessment of the functionality of the
nerve and the detection of possible pathology, four specialized tests have been described in the
literature, which go hand in hand with important findings established during fundoscopy of the eye
funds. The purpose of this scientific report is to present a clinical case of a 69-year-old patient with
clinical manifestations (pulsating headache and pain in the right orbital region, disturbances in visual
perception) caused by retrobulbar optic neuritis. The report also describes and follows up the
patient's treatment and its results.

Keywords: optic nerve, treatment, human population, retrobulbar optic neuritis

1. BBBEJEHHUE

N. opticus e BTOpHSAT HOApE] YEPEITHOMO3bYEH HEPB M NPEJACTABISABA CHBKYIHOCT OT
AKCOHMTE Ha HEPBHUTE KJICTKH Ha PETHHATA, PA3MONOKEHH B stratum ganglionare (Selhorst & Chen,
2009). Toit e OT CBIIECTBEHO 3HAUYEHUE 3a YOBELIKaTa MOMyJalus, ThH KaTo OTroBaps 3a
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3pHUTEIHUTE BB3NPUATHA. 3a IUArHOCTHYHATA OLEHKa Ha (YHKIMOHAJIHOCTTA Ha HepBa H
OTKPUBAHETO Ha €BEHTyallHa IIATOJIOTWS B JIUTEpaTypaTa ca OIMCAHH YETHUPH CIELHAIU3UPAHH
TecTa, KOUTO BBPBAT YCIOPEIHO C BAYKHHU HAXOAKH, YCTAHOBEHH IIPH (DYHIOCKOIIHS Ha OYHHTE AbHA.
(Selhorst & Chen, 2009; De Moraes, 2013). Ilenta Ha TO3M HayuYeH JOKJIaI € MPEACTABSIHETO Ha
KIMHWYCH CITydail Ha 69-TOMWITHA TAIMEeHTKA ¢ KIMHWYHH IPOsiBH (IIyJIICHPAIIO TIaBOOOINE H
Oonka B nsicHa opOWTanmHa 00JacT, HApyIICHUS B 3PHUTEIHOTO BB3NPUATHE), NPUUYUHEHU OT
perpoOyndapeH onTHYeH HEBPUT. JlOKIaabT ChHIIO Taka ONMKMCBA M NPOCIEAsBa JEYCHUETO Ha
MalMeHTKaTa ¥ Pe3yJITaTUTE OT HETO.

2. MATEPUAJIM U METOJHU

Hammsat ekun mpenctaBs KIMHWYECH ciiydail Ha keHa Ha 69 1. (ML.IL.), KosiTO TMOCemaBa
MBPBUYHO O(PTAJIMOJIOrMYCH KabWHeT B rp. Byprac mo moBoj HapylleHHE Ha 3PHTEIHOTO
BB3IPHUATHE B IACHOTO 0KO. B mepuon Hax 14 xanengapHu 1HU OoTHAaTa CHOOIIaBa 32 HAJTMYUE HA
0oJKa B ASICHOTO OKO B OONIACTTa Ha opOWTaTa, KOSATO CE€ 3aCHIIBA 3HAYMTEIHO NPHU IBWKCHHUS Ha
OYHaTa A0BJIKA B TOPHO-IOJHO HAMpPABIICHHE, U CTPEJIKAIIO MyJICHPAIIO [JIABOOOJIHE.

B mppBuTE qHM OONKaTa € Ouiia ¢ MPUCTHIICH XapakTep, a KbM JSCETUS JICH € HACTHIIUIO0
MEPMAaHCHTHO MEPCUCTUPAHE, KOETO € 3aTPYIHIIO (HU3NUECKOTO ChCTOSHUC HA MAlMCHTKATa U ©
JIOBEJIO JI0 mocemnieHne npu odranmornor. bonHara cho0IaBa, ue HAacKopo € mpedosieayBaia
cpaBHUTENHO Texxko COVID-19, kaTo TepanusaTa € 3aoyHasia B HalpeIHal eTal OT pa3rbpHaTaTa
KJIMHUYHATA CHMIITOMATHKA.

Cren koHCyATaIMs ¢ O(TAIMOJIOT M HEBPOJIOT, MOAPOOHO CHETH aHAMHECTHYHU [AHHHU,
KJIMHUYEH CTATYC WM MPOBEACHH JAUATHOCTHYHM TECTOBE, CE€ YCTAHOBsBA NU(y3HO HaMaJeHUE B
LEHTPAIHUTE TPAAyCHU TOYKMA Ha 3PHUTEIHOTO IOJie, HAMAISIBAHE HA 3CHUYHATA PEaKUUs Ha
CBETJIMHA M HAPYIICHUE B IIBETHOTO CBETOYyCEIAaHe, KOHKPETHO 3a YEPBEHHS LBST, KOSTO BOJM JIO
3aKJIFOYCHHETO, Y€ Ce Kacae 3a HACThIMIA MATOJOIWs OT CTpaHAa Ha 3PUTEIHUS HEPB C
peTpoOyndapeH mpousxojq — peTpoOyadapeH ONTHYCH HEBPUT C BB3MAJUTEIIHO-BUPYCEH
eTrHoNornyeH xapakrep (¢ Haii-seposteH npuunnauten SARS-CoV-2).

Hasnauena e Tepamms C IieJ OBJIaJsBaHE HA CUMIITOMATHKaTa CaMO OT CTpaHa Ha OYHUS
amapat, ThH KaTo ce Kacae 3a I'bPBUYHO OTHHIIE, KOETO € JeKyBaHO B mepuos Ha 10 xaneHmapHH
JIHU C MHTPAaBEHO3CH aHTHOMOTHK OT Tpymnara Ha redanocnopunute. Ha OonHaTa ca Ha3HAYCHH
BUTAMHMHHU, KaKTO W MHHHMAJCH KOPTHKOCTEPOUACH MEIMKAMEHTO3CH KypC Ha JICUeHHE C
nocieBanl BropudeH nperien cien 14 geHa. KOHTpOMHUAT mperyiefl pasKpUBa 3HAYUTEITHO
moJiIo0peHre B KIMHUYHHUTE MPOSIBU HAa MAllMEHTKaTa — oOJieKkuaBaHe Ha OoJikaTta, momo0peHa
3eHHYHA PEaKilus KbM CBETJIMHA U Bh3CTAHOBEHO BH3IPUSITHE 32 YEPBEH IBSAT.

Left visual field

Right visual field

Left retinal field

Right retinal field

R. Optic tract
L. Geniculate
nucleus

Meyer's loop

R. Geniculate (lower optic radiation)

nucleus

Visual
cortex

®urypa 1. (By Ratznium CC-BY-SA-3.0 — from Wikimedia Commons)
3. JUCKYCHUA
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3pUTENHUST HEPB € BTOPHAT U Hali-3HAUNM YEPEITHOMO3BYEH HEPB, Thi KaTO OTroBaps 3a
OCBILECTBABAHETO HA 3pPEHUETO. AHATOMHYIHO HEPBBT CE MOJEISI HAa YSTUPU CETMEHTa: BBTPEOUCH,
MHTpAaKpaHUAlCH, MHTPAOpOUTAICH M HHTPaKaHAIMKyJapeH. B ocHOBaTa Ha TJIaBHUS MO3BK,
HETIOCPECTBEHO 0] XWIOTajaMyca, [BaTa ONTHYHM HEPBa YacTUYHO C€ IMPEKPBCTOCBAT M
oOpa3yBaT 3puUTeTHO KphcToBHIIe (chiasma opticum), 6maromapeHue Ha KOETO 3pUTEITHHAT 00pa3
OT JIsIBaTa 4acT ce IpeJiaBa B JIIBOTO MOIYKbBJI00, a TO3W OT JsICHATa YyacT — B JIICHOTO MOJIYKBI00.

I'maBoBara yacT Ha 3pUTEITHUS HEPB € U3TPaJCHA OT YETUPU OCHOBHU aHATOMHYHH PErHOHA
-peTpoiaMHHapeH PETHOH, ITPeTaMHUHAPEH PEruoH, CJI0 Ha HEpBHHUTE BIIaKHa M KpUOpO3Ha IaMUHa.
Cien npeMUHaBaHETO Mpe3 KpuOpo3HaTta JlaMMHapHa IUIACTHHKA, 3PUTEIHUAT HEPB ce OOKpBKaBa
C TBBpAATA M MeKaTa MO3bYHA OOBHMBKA, a MHEIMHH3ALUITA My C€ OCBIIECTBSIBA OT
onuroaeHaponutute. OTBBA MO3BYHOTO TONYKBJIOO ONTUYHUAT HEPB aHATOMUYHO CE€ MOJIENS Ha
TPH 4acTH: MHTPaKpaHWAIHA, MHTPaKaHWKyJapHa ¥ WHTPAOpOHTAIIHA JacT, KOUTO UMAT Pa3iIHIHa
IBIDKUHA. BunmmsueBusaT kper U a. ophtalmica KpbBOCHAOAABAT MPOKCHMATHHATE W IHCTAIHUTE
yacTH Ha HepBa. ONTHYHATA XHMa3Ma € BAKCH aHATOMHYCH CJIEMEHT IIPU ONMHCAHWETO Ha BTOPUS
YeperrtHOMO3bUeH HepB. ToBa € MACTOTO Ha CpellaTa M IPEeKPhCTOCBAaHE Ha JIEBUS U JECHUA
3pHUTENICH HEpB. B TACHa KOMyHHKaIMsi 1O HEpBa Ha 3PEHHETO M 3PUTEITHOTO KPHCTOBHUILE ca
XHToTaNaMychT 1 kKaBepHosuusaT cunyc (Selhorst & Chen, 2009; De Moraes, 2013).

OnTuuHUAT HEBPUT € 3a00JIsIBaHe C ABTOMMYHHA BB3MAJINUTEIHA ETHOJIOTHSI, KOETO MOXKE Jia
ce HaONIOZaBa M KAaTO YCJIOKHEHWE NPU MYITUIIEHa CKIepo3a, AUEMUIMHUPAIIM OOJIECTH,
NapaHeoIUIaCTHYHHU NpoliecH, HeBpocuduiuc, JlaiiMcka 6onect, TyOepKyno3a, BUpaTHU HHOEKLUH.
Kiunnunure My MaHudecTanum ce xapakTepu3upar ¢ 00JIKa Mpy JIBMXKEHHS Ha OKOTO B Pa3iMvHa
MOCOKa, CTPEJIKAIO T1aB000JIMEe TUII MyJICallui, KaKTO M HAapYIISHUS B I[BETHOTO CBETOYCEIaHE,
ocoOeHO 3a uyepBeHHWs IBAT. bonkata OOMKHOBEHO € yHHWJATepasiHa, KaTo B JHTeparypara ca
OMCaHU CIy4ad W Ha OMJaTepaiHo MpOosiBeHa TakaBa. [IpaBWiHaTa M HaBpEeMEHHA ANArHOCTHKA
JlaBa TPEIMMCTBO 3a U3KITIOYBAHE HA CEPHO3HHU €THOJIOTWYHHU NMPUYNHH. JJMarHOCTUYHHUTE MTOJXOIH
BKJIFOYBAT O(TaIIMOCKOIIHS, N3CIIEIBAaHE Ha 3pUTEJIHA OCTPOTA, IIEPUMETPHS, OTHYHA KOXEPEHTHA
tomorpadus (OKT), mscinenBane Ha 3eHWYEH pediiekc, saApeHo-MarHuTeH pesoHanc (SIMP) 3a
THPCEHE Ha JIE3UH 110 X0/1a Ha 3pUTEIHUS HEPB U CTPYKTYPHH IPOMEHH TP MYJITHIIIIEHA CKIepo3a,
CEepOJIOrNYHN U MUKPOCKOIICKHY aHAJIM3H Ha 11epeOpo-ClMHaIHA TEYHOCT PU ChMHEHHS 32 BUPYCHA
wim 6akTepuanHa eTuosiorus. To3u HMPoK MoAOOp OT U3CIIeIBaHMs Hajlara 00CTOWHA KOHCYJITAlUs
KakTo ¢ O(TaJMOJIOr, Taka U C HEBPOJIOT, 3a IeJIMTe Ha IOCTaBiHE Ha NpaBHJIHATA AMArHO3a W
HeliHoTo moTBBpxkaAcHUE (Azab et al., 2021; Bennett, 2019).

Bupycute Haii-uecTo BOAEIIN /10 pa3BUTHE Ha ONTHYEH HeBpUT OuBat Herpes simplex (Tum
1 u 2), Varicella zoster, Herpesvirus 5, HIV, Bupyc Ha Epstein-Barr. [ToctuH(pEKIIN03HN H35BU B
3puTenHus HepB npu nHpekys or SARS-CoV 2 ca penku u BIM3aT B TpyIa Ha HEBPOOPTAIMHIHH
ycnoxxaerns Ha COVID-19 (BxirouBalia chIio OCTEP MHETHT, eHIe(anuT, JeBKoeHIedanonaTus
U JIp.), KOUTO ce HaOJII0AaBaT B MHOTO MAJIBK ITPOILIEHT OT OoJietyBamuTe. JIeueOHUST ToAX0a Ipu
npuurHeH oT SARS-CoV 2 onruueH HEBpHUT HE ce pas3iuuaBa OT CTaHAAPTHUTE METOAM 3a
TpeTHpaHe Ha 3a00JsBaHETO IpM BUpAIHAa WM OakrepuanHa eruosiorus. IlepopanHusT
MPEJHU30JI0H U HHTPABEHO3HUST METIIINPEAHN30JI0H, UMYHOMO/YJIATOPUTE, KAKTO U BUTAMHHUTE
OT pa3IMuHHUTE TPYIH, CE€ ONpEIesAT CHOpe] Bb3pacTOBHS JHANa30H Ha MAIUEHTHUTE,
aHAMHECTHYHHTE JJAHHHU, KAKTO U €BEHTYaJHHUTE JICKAPCTBEHU B3aHMMOJICHCTBHS MPU HaJU4HME Ha
npyru 3a0onseanus (Azab et al., 2021; Jossy et al., 2022).

4. 3AK/IIOYEHUE

Ilo3naBaneTro Ha HOpMajiHaTa aHAaTOMHUA Ha 3PUTCIIHHUA HEPB U IObTA HA 3PCHUCTO € OT
ChUICCTBCHO 3HAYCHUEC 34 I[IpaBUJIHATA U 6T>p33 JANAarHoCThKa Ha ONTUYHUSA HEBPUT. Ernonornunure
MNPUYUHUTECIIN Ha peTp06yJ16apHI/m HEBPUT UMAT PA3JIMYCH NPOU3XO0d U BUHAI'U BOACIIA € OCHOBHATa
IaTOJIOrus. I[I/IaFHOCTI/I‘{HI/ITC METOOAM Ca PA3HOPOJHHM W ONpCACIANIN 3a IIOCTAaBAHECTO Ha
OKOHYAaTEC/JIHA JUuarHosa. JledeHneTo € KOMIUIEKCHO B WHAWBUIYAJTHO 34 CbOTBCTHUA MAITMCHT.
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Abstract: The trigeminal nerve is the fifth cranial nerve, which is of a mixed type and has
three large branches. Knowing the anatomy of the n.trigeminus we see that it underlies the sensitivity
of the head. On the other hand, due to the pathology and the course of the Herpes Zoster virus, as
well as the fact that a large percentage of those affected by Herpes Zoster develop trigeminal
neuralgia from 15 to 20% (Wang, 2023). We realize the importance of the TG-PHN condition, as
well as the need to apply in-depth anatomical knowledge in clinical practice for the purpose of
correct and timely treatment.

Keywords: trigeminal nerve, herpes zoster, neuralgia, medications

1. BBBEJAEHHE

Nervus trigeminus e nerusit yepenHo-Mo3bueH HepB. Toii € cMeceH HepB U ce Gopmupa oT
JBa KOpEHa, CeH30peH W MoTopeH. IlocTxepriecHaTa HeBpanrds Ha TPOMYHHUs HEpe (trigeminal
postherpetic neuralgia, TG-PHN) e emHa OT Haii-4ecTO CpeLIaHHTE W CHIICBPEMEHHO Haid-
npenu3BUKATENHUTE 3a JeueHue ot kmHuuuctute (Niemeyer et al., 2024; Chen et al., 2022). 3a
TO3W THII MATOJIOTHUS € XapaKTepHa KJIMHUYHA CUMIITOMATHKA, H3pa3sBallia ce B OCTPa, CTPEIKalla
JI0 CTENeH Ha HeThPIMMOCT OOJIKa 10 X0a Ha €MH WM HAKOJIKO OT KJIOHOBETE Ha TPOUYHUS HEPB.
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TpanuiMoHHO ca 3acerHaTH BTOPHM WM TPETH KJIOH HAa HEpBa, CHOTBETHO n. maxillaris u n.
mandibularis (Lambru et al., 2021). [lenTa Ha TO3u KIMHAYEH JOKJIAM € Ja MPEACTABH CIydail Ha
56-roauiieH MBXK, MPE3CHTHPAll ChC CHIIHA OOJIKa B MakcWiapHa M MaHauOysiapHa obuacr,
npuaraeHa oT TG-PHN B cienctBue Ha mpekapaHa 6 Mecelia O-paHo XepIec 30cTep HHEKIU.
OrnucaHo € HeroBoTo JieueHue. [loguepraBaMe, ye MO3HABAHETO HA HOpMAaJHATA aHATOMHS Ha
TPOMYHHUSI HEPB € OT CHIIECTBEHO 3HAYEHHE 3a pelula KIMHUYHH TaTOJOTHH, BKIIOYUTEITHO U
BUpYCHT Ha xeprec 3octep (Chen et al., 2022).

2. METOIM U MATEPUAJIN

Exunbt HE npencTaBs cirydasT Ha W.J[. — MBk Ha 56-ToIWIIHA BB3PACT, KOWTO MOCTHIIBA B
HEBPOJIOTUYHO OT/EJICHHE IO IOBOJ OcTpa 00JIKa C MPUCTBIIEH Xapakrep. [lanueHTsT chobmmasa 3a
OoJlka TIpH BBUYCHE, TOBOP M NPHEM HA CTYACHH WM TOpPEIly TeYHOCTH. bonkara mpaammpa ot
o0JacTTa 1moJ JITBOTO yXO KbM IOpPHATA U JoJHATa demtocT. Ciiel KOHCYITaIus ¢ HEBPOJIOT, CHETa
aHaMHe3a W (U3MKaJeH MperJiel, Ha MannueHTa ca HasHaueHu JabopaTtopuu miciensanus (ITKK,
JKK u B12). Te He moka3BaT OTKIIOHEHUS B pEPEPESHTHUTE CTOUHOCTH.

S—

®urypa 1. AHaTOMUYHA WIIFOCTPAIMs HA X0/1a HA TPHUTE INIAaBHM KJIIOHA Ha nervus trigeminus
(https://www.myupchar.com/en/disease/trigeminal-neuralgia)

ITo Bpeme Ha BTOpWYHMS Nperiieq W CiIeA HMOBTOPHO CHETa aHaMHe3a, OuMBa pasKpHTa
nHpopmanus, 4e 6 Mecena npeayu MbPBUYHMS MPETJIe/ NAUeHTHT € MpedoIIeyBall XepIec 30CTep
BUpycHa MH(MEKIHs 0e3 SCHO M3pa3eHa KIMHWYHA CUMITOMAaTHKa. [laieHTsT cho0masa, 4e He e
IIpeMUHAaJ TBJIHMS KypC Ha JICYCHHE.

®urypa 2. IMP Ha riiaBeH MO3bK y TAIIMEHT ¢ TPUTEMHUHAIHA HEBPAJITHS, JEMOHCTPHPAIIL
JIe3uiiHa eTHoJIOrKs — TpureMunaien meanoM (https://radiologyassistant.nl/head-
neck/trigeminus/trigeminal-neuralgia-and-neuropathy)

JlexyBamusT nexap 3akirouBa, ye ce kacae 3a TG-PHN, 3acsramg xona Ha n. maxillaris u n.
mandibularis, ¥ Ha3HAYaBa CIEAHMUS TEPANEBTHYEH TOIX0/: aHTHKOHBYJIcaHT (Gabapentin per os ¢
TUTpyBaHe Ha jo3ara ot 300 mo 1200 mg AHEBHO) 3a OBIaJAsBaHE HA OOJIKOBaTa CUMIITOMATHKA,
HECTEPOUIHU MPOTHBOBB3NauTeHu cpeactsa (Ketoprofen per os 2x50 mg mHEBHO) 1O cxeMma 3a
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nepron Ha edenne ot 30 qau. Ha xonTponen nperyiex 30 1HM MO-KBCHO, MAIIMEHTHT CHOOIIaBa 3a
oOJexdeHne Ha KIMHWYHWUTE TPOSIBH, C OTcIa0BaHEe Ha OOJKOBaTa CHMIITOMATHKA W TIO-PEIKH
HEHUHU NPUCTBIIU.

®urypa 3. Xeprec 30cTep 0 X0/1a Ha KO)KHUTE KJIIOHOBE Ha TPETH M YETBBPTHU LIHEH rphOHAYHO-
Mmo3zbueH HepB (C3, C4) (https://dermskinhealth.com/conditions/shingles-herpes-zoster/)

3. JUCKYCusi
Iepudepuust Bb3ea Ha nervus trigeminus ce Hapuya ganglion trigeminale, Toii ce pasnosara
B impressio trigemini B mupamMuaaTa Ha CICMOOYHATA KOCT. TPOMYHHAT HEPB CE ChCTOM OT 3 IIABHH
kiaoHa: n. ophtalmicus, n. maxillaris, n. mandibularis, kato BoasT Hauyamoro cu oT ganglion
trigeminale. CeTHBHUST KOpeH cBbp3Ba ganglion trigeminale ¢ MocTta (pons), a MOTOPHHUST CBBP3Ba
Mocta ¢ n. mandibularis. Nervus trigeminus pa3smoJjara ¢ 3 CSTHBHH sIpa U €IHO MOTOPHO: nucleus
pontinus nervi trigemini, nucleus spinalis nervi trigemini, nucleus mesencephalicus nervi trigemini
u nucleus motorius nervi trigemini, HapugaHo omie nucleus mesencephalicus, KaTo OT TAX H3X0XKAAT
JIBaTa KOpeHa Ha METHs YepernHO-MO3bUeH HepB. TPOMYHUAT HEpB MHEPBUpA KOXKaTa HA IJiaBaTa,
KOJKaTa Ha JIULETO, JIUTaBULaTa Ha HOCHATa M YCTHATA KyXMHA H OKOJIOHOCHHTE CHHYCH. Bceku ot
TPUTE KJIOHA JIaBa KOpPEHYE 32 HHEPBAlMs Ha TBBP/aTa MO3bYHA OOBHBKA.
e Nervus ophtalmicus — ocurypsiBa CETHBHOCT OT KOKara Ha 4eJO0TO, TOPHHS KJjerad,
rppba Ha HOCa, OYHATa SOBIKA, YaCT OT TBHP/aTa MO3bYHA OOBHMBKA U MPEAHO-TOPHATA
4acT Ha HOCHaTa jurasuiia. HepBbT m3xoxiaa or ganglion trigeminale u BbpBHU 110
JaTepaiHaTa CTeHa Ha Sinus cavernosus, Kato mpead Aa Hamie3e BbB fissura orbitalis
superior ce pa3zens Ha:
- N. frontalis — Haif-roJeMusaT KJIOH, BbPBH IIOBBPXHOCTHO BBPXY LEPHOCTa U M.
levator palpebrae superioris, pasnens ce Ha: n. supraorbitalis u n. supratrochlearis;
- N. nasociliaris — munasa npe3 annulus tendineus communis Mexy n. opticus u m.
rectus lateralis, BbpBH 110 MeMaTHATA CTEHA HA OpOMTATA, JaBa KJIOHYETA 110 X012
cu u upe3 radix nasociliaris ce cBpp3Ba ¢ ganglion ciliare.
- N. lacrimalis — Haii-TbHBK; HacouBa ce Hampea B OpOMTaTa, MO JiaTepajHaTa M
CTeHa, cJie/iBa ropHuUs pb0 Ha m. rectus lateralis, mpoOusa glandula lacrimalis, u ce
pasnaza Ha KJIOHYETa, JOCTHIAllM JIaTepaHaTa YyacT Ha KO)KaTa Ha TOPHUS Kienad
Y Ha KOHIOHKTHBATA.
o Nervus maxillaris — cetuBen. M3nu3a oT cpeanara yact Ha ganglion trigeminale,
npobuBa dura mater, HaB/IM3a B JaTepalHaTa CTEHa Ha Sinus cavernosus, ciiel KoeTo ro
Hamycka 1 MuHaBa npe3 foramen rotundum. KiionoBe nipenn HaBinzaHero BbB foramen
rotundum:
- N. meningeus (medius) — kinonve 3a dura mater BbB fossa cranii media, Koeto ce
OTZeIs MPeAn HepBBT Aa MuHe mpe3 foramen rotundum.
- Kuonose BBB fossa pterygopalatina — oTAensAT ce MpH MOMaJaHETO HAa HEepBa B
sMKaTa U ce Haco4BaT KbM ganglion pterygopalatinum.
Knonose cien fossa pterygopalatina:
- N. alveolaris superior posterior — kbM TBBPIOTO HEOLE, MOJIAPHUTE 350K U BEHEI[A
u n. infraorbitalis.
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- Kionoe, otmemsimin ce mpeau foramen infraorbitalis — n. alveolaris superior
medius, nn. alveolares superiores anteriores.

- Kuonoge, otnensiiu ce cien Hamyckade Ha foramen infraorbitalis - nn. palpebrales
inferiors, nn. nasales externi et interni, nn. labiales superiores u n. zygomaticus.

e Nervus mandibularis — cmecen. Chabpika OCBEH COMAaTOCETHBHHU BJIAKHA, Taka U
Bcmuku MoTOopHH BiakHa Ha CN V (nucleus motorius nervi trigemini). M3mm3a ot
yepenHaTa KyxuHa npe3 foramen ovale m HaBnm3a BBB fossa infratemporalis, kpaeTo
JlaBa CBOHMTE KJIOHOBE. Te OuBaT MOTOpHH, ceTuBHH U cMecern (Pazhaniappan, 2024).

Xeprmec 30cTep € 4eCTO CpeliaHo KOKHO 3a00JsiBaHe, U3Pa3eHO C BE3UKYJIapHU OOpPHBH C

napeHe, U3TPhIIBAHE WM MPOHM3BAIla OOJIKA, KATO OCBEH KOXKaTa aTaKkyBa W IPHbOHAYHUTE WU
YeperHO-MO3bUHUTE HepBH. YecTo BHUpPYCHT 3acsara ganglion trigeminale, npwunHABaHKH
HEBpPOHAJICH OTOK M HEKpo3a Ha MH(pEKTHpaHus raHriauid u HepB. Cropen aBTOpHTE OTYETHATA
roJuIIHa 3a00JIeBAEMOCT OT Xeprec 3octep Bapupa oT 4 mo 49 ma 100 000 mymu, xato mo-
BB3MPHEMUYNBH Cca Bb3PACTHUTE XOpa MOPaJH OTCIabeHHsI UM UMYHHTET. 3a0oJennTe OT BUpyca, B
nocnencteue paspuwin TG-PHN, ca npubmusurenso 15 — 20% (Wang et al., 2023).

4. 3AK/IIOYEHHUE

[To3HaBaHETO Ha JHIIEBATa aHATOMUS, B YaCTHOCT aHATOMHUSATA Ha TPOUYHHUS HEPB, € OT
(byHIaMEHTAIHO 3HAYEHUE TIPU PEIHILA IATOJIOTHYHH ChCTOSHUS. Y BPSXKIaHETO Ha HEPBa MOXKE J1a
Obllc WAMOMATHYHO, HO MOXKE U Ja € B CICACTBHEC HA HEPBHO-CBHIOB KOH(MIMKT, BHPYCHH U
OakTepuaaHi MHQEKIMU WM TPaBMH. TO3M THII MATOJOTHH 3acsraT MO-4eCTO JKEHCKaTa 4acT OT
HACEJICHUETO, a IIOCTABsIHETO Ha OKOHYATENHA JUarHo3a ce 0asupa Ha OOCTOHHHS HEBPOJIOTHYCH
Hperses U IpoBOKAIMOHHNUTE TecToBe. KimHnuHaTa MaHudecrarys e ¢ pasHooOpa3eH XxapakTep, a
neuenueto — komruiekcHo (Niemeyer et al., 2024).
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HERBAL-BASED FOOD SUPPLEMENTS AND THEIR ROLE IN
MAINTAINING HEALTHY BODY WEIGHT - BENEFITS AND RISKS
Katerina Slavcheva, Radiana Staynova,

Evelina Gavazova, Daniela Kafalova
Department of Organisation and Economics of Pharmacy, Faculty of
Pharmacy, Medical University of Plovdiv

Abstract: Background: In recent decades, the number of individuals suffering from
overweight, and obesity has been steadily increasing. Food supplements (FS) containing plant-based
ingredients are a preferred approach among consumers who believe that products with natural
composition, unlike synthetic ones, cannot harm their health.

Aim: To analyse the benefits and potential risks associated with the use of FS containing
plant-based ingredients in the management of overweight and obesity.

Material and Methods: A comprehensive review and analysis of the existing literature and
evidence were conducted to assess the efficacy and safety of some plant-based FS with potential
effects on body weight. The hypothesised mechanisms of action and reported adverse effects
associated with these supplements were also presented.

Results: Some of the most commonly used plant-based ingredients in FS for weight reduction
include green tea extract, raspberry ketones, guar gum, green coffee extract, bitter orange, capsaicin,
garcinia cambogia, curcumin, ginger, spirulina, hoodia, etc. The proposed mechanisms of action
include reducing nutrient absorption, suppressing appetite, increasing energy expenditure, and
improving fat and carbohydrate metabolism. Current evidence supporting the effectiveness of these
FS in weight management is limited and often fails to meet the criteria for recommended use.
Additionally, weight-loss FS typically contain more than one ingredient, which may act
independently or in combination with others, making it even more challenging to isolate the effects
of each ingredient and predict the potential risks associated with their intake.

Conclusion: The efficacy of FS used in the fight against overweight generally does not meet
consumer expectations. Reliable, randomised, placebo-controlled studies are needed to provide clear
scientific evidence of their efficacy and potential adverse effects.

Keywords: plant-based food supplements, overweight, obesity, efficacy, safety

1. BBBEJEHHUE

Cropen, C30 HAgHOPMEHOTO TETJIO M 3aTIBCTIBAHETO Ca CHCTOSHUS CBBP3aHH C
MIPEKOMEPHO HATPYIBaHE HA MacTHAa THKAaH B TSAJIOTO, KOETO MOXKE Ja MPEACTaBIsIBa PUCK 3a
sapasero (WHO, 2024). 3artibcTsiBaHETO € BOJEINA MPUYMHA 32 CMBPTHOCT M MHBATUIU3AIUS B
Espomna u no ceera (b/IE, 2019). JlepunupaneTo u kiaacudupaHeTo Ha TeJecHaTa Maca IpH JIMLa
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Han 18 rommHM cTaBa BB3 OCHOBAa Ha TOKasaTens HWHAeKC Ha TeyecHa Mmaca (MTM). Toit
MIPEICTaBIsIBa OTHOIICHNE Ha TEIECHOTO TETJI0 KbM PBCTa M C€ M3UHCIIABA 110 ClleAHaTa GopMydIa:
UTM = rerno (kg)/sucouunna (m?). UTM ot 30 kg/m? ce npu3HaBa 3a Opar Ha 3aTlIbCTABAHE, 10KATO
UTM wmexny 25-29,9 kg/m? unentuduuupa xopa ¢ HagHopMmeHo Terno. MTM wan npara Ha
3aTIBCTSBAHE C€ CBBHP3Ba C MO-BHCOK PHCK OT 3a00JIEBa€MOCT, CMBPTHOCT M IIMPOK CIIEKTHP OT
cuMIToMH. [IpekoMepHOTO Ha/JaBaHe Ha TEJECHO TErJIO Ce CYHMTA 33 MHOTO(AKTOpEH MpodieM,
KOMTO 3aBHCH OT IPOMEHJIMBO B3aUMOJEHCTBAIM OWOJOTUYHH, IMOBEACHYECKH M TCHETHYHU
(bakTopu, KaKTO U TakKMBa Ha OKonHaTa cpeaa (Bonetti et al., 2022).

Enunemuonoruunute nanuu 3a 2022 r. mokassart, 4e 0kosio 16% oT xopara Ha Bb3pacT 18 u
NoBeYe TOAMHM B CBETOBEH Mamad ca Ownu cbe 3aTibersiBane. [lanHute Ha C30 couar, 4e
Pa3mpOCTPaHEHHETO Ha TO3W 3IPABOCIIOBEH MPOOJIEM CE€ € YBEIHMYWIO HMOYTH TPUKPATHO MEXIY
1990 u 2022 r. (WHO, 2024). 3aTmpCTsABaHETO € OCHOBHA TIPHYMHA 32 TI0SBAaTa HA PEINIA PICKOBU
(akTOpH M XPOHUYHHU 3a00JSBaHMSA KAaTO apTepHalHA XWUIIEPTOHHS, TUCTHUIHIEMHS M 3aXapeH
muabeT TUO 2, TPETU3BUKBALIN CHPIACYHO-CHIOBH YCIOXHCHHUS, IMOBHIICH PHCK OT pexuia
OHKOJIOTHYIHH 3a00sBaHus U Bucoka cMbpTHOCT. (BE, 2019).

Bopbata cbC 3aTIIBCTABAHETO M CBBP3AHUTE C HETO YCIIOKHEHHS H3UCKBA Pa3IMIHH TPOMEHH
B HauWHA HA XXMBOT U CICHU(HYHO JICUCHHUE KATO IueTa, (hU3MYecKa aKTHBHOCT, OapHaTpUYHA
xupyprus, (apmakorepanusi ¥ npueM Ha XxpaHutenHu nodaeku (XJ). XJ| ca mpeanmounTana
aNTepHaTHBA B CPABHEHUE C TPaIUIIMOHHATA TEPAIUs IOpaIy HUCKUS CU PO HAa TOKCUYHOCT U
IIMpOKaTa JOCTBIIHOCT 3a HaceleHuero. X/[ MoraT ga BKIIOYBAT €HA WJIM IOBEYE CHCTABKU
(Bonetti et al., 2022).

JIuteparypuute naHeu couaT, ue 33,9% OT BB3pacTHHUTE, KOUTO CE€ ONMMTBAT Aa OTciIabHaT,
cpo0maBar, 4ye mpuemat X/J| (mo-rosMaTa 4acT OT TSX ca MIIAAH BE3PACTHH OT KEHCKH TI0JI A TPYTIH
C MO-HUCHK COIUATHO-UKOHOMIYecKH cratyc). Ot 776 X/, unentudunupann B Oa3arta TaHHA Ha
FDA, mpoueHTHT Ha MpeiaraHATe Ha Ma3apa o0aBKU 3a orcrabBane Hamxebpist 40%. 3a
IIMPOKATa MOMYJLIPHOCT JOIPUHACAT PEKIAMHTE B TIpecarTa, COIMATHITE MPEXH, KAaKTO U BIOTOBE
Ha nHdayercwspu u 3Hamenutoctu (Blanck et al., 2001; Tucker et al., 2018; Batsis et al., 2021).

Criopenn aHKETHO TpOYyYBaHE NPOBeNeHO B brirapus, Hall-TIpeAMOYNTAHUTE CTPATETHH OT
HaceJleHHeTo Haj 18-rofumrHa BB3pACT 3a PEAYKLIUS Ha TEJIECHOTO TETJIO BKIIIOYBAT: MOBHIIEHA
¢usnuecka aktusHocT (70,1%), mprem Ha X/I 3a oA IbpKaHE HA HOPMAITHO TEJIeCHO Terio (56,7%)
u HUCKOoKasopuyHa auera (41,7%) (Staynova & Yanachkova, 2023). T'omsima gact oT Xxopara
3amo4yBaT MporpaMu 3a oTciabBaHe, BKIIOYBAWkM mpueM Ha X/I, ¢ Hajgexjaara, 4e Te IIe UM
MOMOTHAT J[a TIOCTUTHAT MO-JIeCHO HamassiBaHe Ha tersioro (NIH, 2021).

ITo cBera perynauusra Ha X]I 3HauutenHo ce paznuyaBa. B CAILl te ce perynupar kato
xpanu oT FDA (AreHnusTa 3a KOHTPOJI Ha XpaHUTe U JekapcTBara) cerimacHo DSHEA ot 1994 1.
(3akoH 3a 3qpaBeTO M 0OPA30BAHHETO 3a XpaHUTENHUTE N00aBkn). B Ob6enmuHeHoTO KpaycTBo X/
ce peryiupar oT MUHHCTEPCTBOTO Ha 3J][paBeona3BaHeTo M conuanHure rpwku (Department of
Health and Social Care) (Anrmus), Food Standards Scotland (ILlotnanmus), [IpaButencTBoTo Ha
Venc (Yenc) u Food Standards Agency (Ceeepna Wpmanmgus) (Dini & Mancusi, 2023). B
EBpomneiickus cpio3 (EC) cerimacHo upexktuBa 2002/46/EO X]I ce nmeduHHpar Kato ,,XpaHH,
npe/iHa3HAYeHU Ja JONBJIHAT HOpMallHaTa JAHMeTa W KOHMTO IPEJCTaBIISIBAT KOHIEHTPUPAHU
M3TOYHHUIIM HA BUTAMHUHHM M MHHEpaJIHM WM JPYTH BEIIECTBa C XPAaHHUTENICH WM (HU3MOJIOTHYCH
e(exT, N3MOI3BaHN CaMOCTOSTEIHO WIM B KOMOMHAIINS, KOUTO Cc€ IyCKaT Ha Ta3apa B JO3WPaHU
(hopmMu, KaTo KarcCysu, TaOJIEeTKH U APYTH MOAO0HH, Ha Mpax, aMITyJIH ¢ TEYHOCT U APYTHU MOJT00HH
TEUHH WM IPaxoo0pa3Hu Gpopmu, mpeaHa3HaAYeHH 1a ObJaT NPUEMaHH B MPEBAPUTEIHO JO3UPAHH
Mmaiku konmdectBa“ (European Commission, 2002).

[NoBumenara ymoTpeda B cBeTOBeH Mamad Ha X/, chabpiKallyd pacTUTEITHH CHCTaBKU €
o0ycioBeHa OT pa3iIn4HU (aKTOPH, KaTo HAKOM OT TSAX BKIIOYBAT: HApacTBAaIlaTa CKIOHHOCT KbM
IpwiaraHe Ha caMmoJICYCHHE, HEJOBEPUETO B KOHBEHIIMOHAIHATA MEIUIMHCKA IPaKTUKa W
CXBAI[AHETO, Y€ “TIPUPOHUAT MPOU3X0a~ rapaHtupa abcomoTHa 6e3omacHoct (Egan et al., 2011).

Haii-uecto m3non3BaHUTe pacTUTENIHN ChCTABKU B X/|, Mpuiiaranu 3a peayKuus Ha TerJoTo
ca: zened yait (Camellia sinensis), 3eneno kade (Coffea arabica, Coffea robusta), rapruams
kamOo/Ka (XHUIPOKCHIMMOHEHa KHcenwnHa), ropuuB moprokan (Citrus aurantium L.), KypkyMuH
(Curcuma longa), cmupymuua u apyru (NIH, 2021). Jlanau oT mOTpeOHTENCKO MPOyYBaHE,
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npoBexneHo B 14 crpanu ot EC, mokaspar, ue 88% oT aHkeTtupaHute ca npuemanu XJ[ B mameH
MOMEHT OT XHMBOTa CH, KaTto mpu 93% OT TAX TOBa ce € CIydmiIo Ipe3 rmocienHuTe 12 mecena.
KoHTpOITBT Ha TETECHOTO TETII0, CIIOPE]] IPOYYBAHETO € eaHa OT 20-Te OCHOBHM NPUIHMHU 3 IPHUEM
Ha XJ{ (IPSOS, 2022) [dpyro mpoydBaHe NIPOBEACHO cpel moTpeburenu Ha XJ[ ycTaHOBSBa, Ue
13,8% oT aHKeTHpaHHUTE ChOOIIABAT 32 HEXKEIAHW PEaKkIWU B pe3yiTaT Ha TeXHWs npuem. Haii-
4yecTuTe, OT KouTo ca Taxukapaus (35%), Bucoko aprepuanHo Hamsrane (30%) u xopeMmeH
nmuckoMmdopt (30%). Haxou ot X/I, 0T KOUTO MOTpeOUTENHUTE Ca U3MHUTAIN HEXXENAaHH PEaKIiH, ca
rapuuHus kam6o/pKa, 3eneHo kade u ap. (Staynova & Yanachkova, 2023).

Heara Ha HacTosimata MyOJaMKalKs € Ja ObJaT NMpeCTaBeHHW MOJ3UTE M PUCKOBETE NpHU
ynorpebara Ha XJI, chabpKallM pPacTUTEIHHW CHCTaBKM M TSAXHOTO MACTO B Oopbara cbC
3aTIIBCTSABAHETO M MOATBPKAHETO Ha HOPMAITHO TEJIECHO TETJIO.

2. MATEPHUAJIM U METOIHU

3a menuTe Ha MPOYYBAHETO € IPOBEICH CHCTEMAaTHUYCH Iperiie]l Ha HaydyHaTa JINTeparypa,
KaTo TOJIyYSHUTE PE3YJITATH LENAT Ja MPEACTaBAT HAIMYHHUTE JI0KA3aTeNICTBa 3a IIOJI3UTE U
puckoBete oT ynotpebaTa Ha X/I, chabpiKalu paCTUTEIHN ChCTABKH 32 ITOBIIMSIBAHE HA TEJIECHOTO
tero. [IpoyuBaneTo 00OXBalla MbIHOTEKCTOBU OPUTHHAIHY My OJIMKALUH, HATIMCAHU Ha aHTJINHCKH
€3¥K, BKIIIOUUTEIHO PaHJOMH3UPAHH I1ale00-KOHTPOJIMPAaHH POYYBaHUsI, METa-aHAIM3H U APYTH.
OcphliiecTBEHO € ThpceHe B 0Oasute manHu PubMed, Scopus u Google Scholar ¢ momomra Ha
CIIEIHUTE KIIOY0BU Aymu: “food supplement” OR “dietary supplement” AND “weight loss” OR
“weight reduction” AND “obesity” AND “green tea extract” AND “Garcinia cambogia” AND
“Citrus aurantium” AND “safety” AND “effectiveness”. Haii-uecTo u3mon3BaHUTE pacTUTCITHH
CBCTaBKH BKIIOYBAaHU B X]I, KaKTO M OKJIaZIBaHHW HEXXENAHU PEakUWH NPH TAXHATa yrnotpeba ca
JOITBJIHUTEIIHO aHATM3UPAHH.

3. PE3VJITATHU U JUCKYCUSI

W3BbpIneH e nperiie]] Ha HajudHaTa nHpopManus 3a 13 pacTUTEeTHN ChCTaBKH (3€JI€H Yai,
ryma ryap, rOp4uB MOPTOKaJI, TapIUHUS KaM00/1Ka, KOPEHH, KallCaulliH, XpOM, TIFOKOMaHaH, 05T
000, KypKyMUH, CIIUPYJIMHA, XyAUs U TICHJINYM), U3M0JI3BaHu B X/ 3a moaabpkaHe Ha HOPMAITHO
tenecHo Terno (tadn. 1). Mma 5 mpeamonaraeMyd MeXaHW3MHU Ha JCHCTBHE HA TE€3U PACTHTEIHH
CBhCTAaBKH: HaMaJsBaHEe Ha abcopOIMsATa Ha XPaHWUTECITHH BEIIECTBAa, MOHM)KABAHE Ha AaleTUTa,
MTOBHIIIABAHE Pa3Xxoia Ha CHEeprus, MOJ00psBaHe Ha MeTaboIM3Ma Ha Ma3HIUHHTE U MTOI00pIBaHE HA
MeTabonmm3Ma Ha BbIIEXuapatuTe. VMa CBCTaBKH, KOHTO IIPUTEXaBaT MOBEYEe OT COUH OT
N30pOCHUTE MEXaHU3MU Ha JACHCTBUE.

Ta6auna 1. CbcTaBKH OT pacTUTENEH Mpou3xo ] B X/] 3a penyKius Ha TErJIOTO, TEXHUTE MOJ3H U
IMOTCHIIMAJIHN PUCKOBE.

CbcTaBKa OT
pacTuTeJIeH NPOou3Xoj
B X/ 32 peagyKkuusi Ha
TerJIoTo

Tloa3n

(mpeanonaraeM MEXaHU3bM Ha
JIEWCTBHE U pe3yJITaTh OT
W3CTICIBAHMS)

Puckose
(moKIaaBaHU HEXKETAHH
peakuuu npu yrnorpeda)

3esen vaii (Camellia
SiNensis) u ekCTpakTH
OT 3€JIEH Yail

- HamansBare abcopOuusita Ha
xpanuTenHn Bemectsa (Watanabe et
al., 2020)

- [ToBuimaBase pa3xojaa Ha EHEPIHs
(NIH, 2021; Watanabe et al., 2020)
- Be3moxkeH ymepen egpexm BbPXy
TEJIECHOTO TETIIO

(NIH, 2021)

- Konctunmanums

- Kopemen muckompopr

- "'anene

- [loBHIIEHO KPBBHO HAJIsITaHE
- XernaroTOKCUYHOCT

(NIH, 2021; Colombo et al.,
2020)

I'yma ryap

- HamansBane abcopOuusra Ha

- CromarrHo-4peBeH

xpanurteaan BemecTBa (Pittler & Ernst, muckomdopt

2001; Rios-Hoyo & Gutiérrez-Salmean,

2016; Watanabe et al., 2020)

- Meteopuszsm
- Huapus
- "'agene
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- Hama egpexm Bupxy tenecnoro terno (NIH, 2021; Pittler & Ernst,

(NIH, 2021) 2001; Rios-Hoyo & Gutiérrez-
Salmean, 2016; Watanabe et al.,
2020)
TI'opuns noprokan - [Monmxasane Ha anetuta (NIH, 2021; - Boska B repaute
(Citrus aurantium) Watanabe et al., 2020) - TpeBoxHOCT
- IloBumaBaHe pasxonia Ha €HEPIUs - 'maBoGomme
(NIH, 2021; Watanabe et al., 2020) - MyCKyITHO-CKENIeTHH
- HeybedumenHu egpexmu BbPXY OTLIAKBaHHUS

3ary6ara Ha Terso (NIH, 2021)

- [ToBumeHO KPHEBHO HANIATaHE
- IloBuiIeHa ChpAEUHA YECTOTA
(NIH, 2021; Colombo et al.,
2020)

I'apuunns Kamoomka - [TogoOpsiBane Ha MeTabonn3ma Ha - I'naBoGomnue
(XMIpOKCUIMMOHEHA  Ma3HHHUTE (HaMaJIeHa JIMIIOreHe3a) - Iagene
KHCEJIMHA) (NIH, 2021; Watanabe et al., 2020) - Manus
- Manvk unu Hukaxve egpekm BbpXy - XeNaTOTOKCHYHOCT
tenecHoro terio (NIH, 2021) - Nuapus
(NIH, 2021; Watanabe et al.,
2020)
Kodenn - [lonwxasane Ha anetuta (Watanabe, - Hepsroct
2020) - [oBpbiiane
- [TomoOpsBane Ha MeTabomU3Ma Ha - Taxukapaus
masauaure (NIH, 2021; Watanabe et (NIH, 2021)

al., 2020)

- Be3moxeH ymepen egpexm BBPXyY

tenecHoro Terso (NIH, 2021)

Kancauuun u gpyru

- IloBumaBane pasxonga Ha CHEPIrusd

- CTomamHo-4peBeH

KancanuHOUIU (NIH, 2021; Watanabe et al., 2020) JquckoMpopT
- Pe3ysitaTu oT M3c/1eABaHeTO: - uapus
Mosxe na namanu enepruiinus npuem, (NIH, 2021; Watanabe et al.,
HO HAMA egheKkm BBPXY TEIECHOTO 2020)
terio (NIH, 2021)

I'moxomanan - HamansBaue abcopOuusita Ha - Mereopuzbsm
XpaHUTEITHH BellecTra (yBeInIaBa - Nuapus
YCEIIaHEeTO 3a CUTOCT U IIbJIHOTA, - Koncrunanms
3a0aBs M3Mpa3BaHETO HAa CTOMAxa) - Kopemen nuckompopr
(NIH, 2021; Watanabe et al., 2020) (NIH, 2021)
- PesyaraTu ot u3cieaBaHero: Manvk
UIU HUKAKDE ehekm BbPXY TEIECHOTO
terno (NIH, 2021)

Bsia 606 (Phaseolus - HamansBaune abcopOrusita Ha - I'naBoGone

vulgaris) XpaHHUTEJHH BellecTBa (Ipeyn Ha - Meteopuzsm
pasrpaxJaHeTo U YCBOSIBAHETO Ha - Koncrunanms
seruexuaparure) (NIH, 2021; (NIH, 2021)

Watanabe et al., 2020)

- Be3moxen ymepen eghexm BbpXy
TEJECHOTO TETJIO U TEICCHUTE Ma3HUHU

(NIH, 2021)

Kypxymun (Curcuma
longa)

- [loBuIIaBaHe pa3xo/a Ha CHEPTHs

(Watanabe et al., 2020)

- CromarrHo-4peBeH
JIUCKOMGOPT

121



- I'maBoGoinme

- YpTukapus
(Watanabe et al., 2020)
CnupyJuna - [lonmxasane Ha anetuta (Watanabe - He ca usBectan
et al., 2020) (Watanabe et al., 2020)
Xymust (Hoodia - llonmxasane Ha anetuta (NIH, 2021) - I'maBoGoine U 3aMastHOCT
gordonii) - Hsama eghexm BBPXYy SHEPTUITHUS - l'apene u moepwimane (NIH,
MIPHUEM HJIH TEJIECHOTO TETJO Bb3 2021)
ocHoBa Ha efHo npoyusane (NIH,
2021)
Mcuanym (Plantago - Hamansieane abcopOuust Ha - CTomMammHo-4peBeH
ovata) xpanurenan Bemectsa (Watanabe et muckomdopT u ogyBane Ha
al., 2020) KopeMa

(Watanabe et al., 2020)

Pesynrati OT mMpoBeACHM NMPOYYBAHHWS MOKa3BaT, Ye¢ TPU OT TE€3H PACTUTEIHH CHCTABKH
(3emeH 4aii, kopenH u 0501 600) UMaT yMepeH e(heKT BbpPXY TEICCHOTO TErJIO, IIECT PaCTUTCITHI
CBCTaBKH (TyMma Tyap, TapLyHAs KaMOO/Ka, KallCaulluH, XpOM, TNIFOKOMaHaH, XyIHs) HIMaT WIH
UMaT MalbK €(eKT M 3a YeTUPU OT TAX (FOPYHMB MOPTOKAN, KYPKYMHH, CHHPYJIHMHA, TICUIAYM)
JTAaHHUTE OT MIPOy4BaHMATA 3a eeKkTa BbpXY TErJIoTo ca HeyoenurenHu. Hurto enHa ot n3bpoeHure
X ]I He ce cunTa 3a MOJKpEINeHa OT BUCOKOKAUECTBEHHU JI0OKA3aTeICTBa, HIKOU OT TAX (3elieH uai,
ryma ryap Osu1 600, kodeuH, XpoM) ce CUMTAT 3a MOAKPENEHH OT JI0Ka3aTeJICTBA C YMEpPEHO
Ka4ecTBO, JOKaTO MOBEYETO Ca MOJKPENEHH OT JoKazarencTBa ¢ HUcko kadectBo (NIH, 2021;
Watanabe et al., 2020). Ilpu no-ronsiMaTa 4acT OT aHATM3HPAHUTE PACTHUTENHH CHCTABKH Ca
JIOKJIA/IBAaHU HEONaronpusaTHH eeKTH, KOUTO MPEACTABIABAT PUCK 32 34PaBETO HA MOTPEOUTEIHTE
U TpsOBa 1a ObAT B3€TH 0] BHUMAHUE.

3esen vaii (Camellia sinensis)

AkTuBHUTE BelecTra B 3enenus yaii (Camellia sinensis), KOUTO ce CBBP3BAT ChC 3aryodara
Ha TerJo, ca KoperH 1 KaTeXuHH (TIpeIMMHO eMUraloKaTeXH rajar, KoiTo e puasoHoun) (Manore,
2012; Grove & Lambert, 2010). IIpeamnonara ce, 4e 3eJECHUAT Yail 1 HETOBUTE KOMIIOHEHTH MOTAT
la HaMaJAT TEJIECHOTO TErJI0 4Ype3 yBeNMYaBaHE Ha pa3xoja Ha CHEPrus, HaMallsiBaHE Ha
JIMIOTeHe3aTa U HaMassBaHe ycBosiBaHeTo Ha MasHuuM (Manore, 2012; Janssens et al., 2014).
[MoBeueTo mokmamBaHM HEXeNaHW e(EKTH 3a SKCTPaKTa OT 3eJIeH 4Yail ca JIEKH 0 YMEpeHHU H
BKJIFOUBAT Ta/IeHE, KOHCTUTIALUS, KOPeMeH IUCKOM(DOPT U MOBHUIIIEHO KPBBHO Hassirane (Jurgens et
al., 2012). Csiro Taka uMa Bce MoBeYe J0Ka3aTesICTBa IPU X0Pa, Y€ eKCTPAKTHT MOXKE J1a IPHUHHU
yBpexmane Ha uephus apob (Yu et al., 2017).

X1 3a orcnabBane Exolise, chabpikalina eKCTPaKT OT 3€JIEH Yaii € Ouiia u3TeryieHa ot nasapa
npe3 2003 r. 8 Ucnianus u @panrms (Wharton et al., 2020). ITpe3 2014 1. MHOrOKOMIIOHEHTHATA
X1, chabprKaliia U eKCTPAKT OT 3ejieH yail Dexaprine e usrernena ot nasapa B Humepnanmums, Thii
KaTo MpUEeMBbT Ha TIOJIOBUH TabJIeTKa € J0BeJ JI0 MOBPBINaHe, TPEBOXKHOCT U Taxukapaus (Koncic,
2018). B Ilomma ca HabmogaBaHn aHaQUIAKTUIHN PEaKIiH, TIPH IPHEM Ha MHOTOKOMITOHEHTHATa
X[ Linea Detox, cpaspikaiia exctpaxt ot 3eneH 4ait (Flis et al., 2015).

Tapuunusa kaméoxka (Garcinia cambogia)

Tapumaus kam00/Ka € TPBO, KOeTo pacte B Asust u Adpuka. [TynmbT u koparta Ha mioga
MYy CBhIBpXKAT TOJEMHU KOJMYECTBA XHIPOKCHIMMOHEHA KHCEIWHA, 3a KOSITO Ce€ MpeAroara, de
nHXUOWpa JUIOreHe3aTa, MOBHINaBAa CHUHTE3a Ha YEepPHOJMPOOEH TIMKOTEH W TOTHCKA ameTuTa
(Marquez et al., 2012).

IIpes 2011 r. e mpoBeaeH MeTa-aHaIW3 HA PAaHAOMHU3MPAHH KOHTPOIMPAHU NPOYUYBAHHUS,
KOUTO AeMoHcTpupa, ue ['aprunus kam0o/ka uMa ¢1abo CTaTHCTUYECKU 3HAYMMH €(DEKTH BHPXY
3ary0ata Ha TEJICCHO TErJIO, B CpaBHCHHE C IUIanedo W He jaeMoHcTpupa edekt Brpxy MTM.
[IpoyuBaHmsTa ca MPOBEJCHU 3a KPATKU MEPUOTU OT BPEME M aHAJIHM3BT BKIIOYBA MalbK Opoi
uscnenBanus (Onakpoya et al., 2011). XJI, chabpokainu ['apuunus xkamMOo/Ka ca MOKa3aiu IMo-
nobpu edekTn crmopen Apyr Mera-aHanus npoBeneH mpe3 2020 r. Cnopex mpoydBaHETO Te3W
JI00aBKHU ca MpHUEMaHW B MPOXBIDKEHHE Ha 8-12 cemMHuIr, KOETO € JIOBEJNO A0 HaMallsBaHe Ha
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TenecHoTo Terio ¢ -1,34 kg u namanssane na UTM c -0,99 kg/m 2, B cpaBHeHue ¢ rpynara Ha
miane6o (Golzarand et al., 2020).

Bonpeku ToBa edhekTuBHOCTTA Ha ["apriHus kaMO0ka BBpXY 3arybara Ha TEIeCHO TETJIo
€ HeIOCTaThYHO J00pe MpoydeHa M He ce MpernophuBa ABITOcpodHa ymorpeba. ChImo Taka ce
mpenronara, ue pacrennero ¢ xemarorokcudano (Esteghamati et al., 2015; Rios-Hoyo & Gutiérrez-
Salmean, 2016).

Topuus moproxasn (Citrus aurantium)

['opuuBHAT MOPTOKAN € H3TOYHHUK HA P-CHHE(PUH U APYTH IpoToaNKatonau. [IpoyuBanus
[IOKa3BaT, 4e TOPYMBHAT MOPTOKAN IOBHUIIABA pa3xXola Ha €HEprs U JIMIOoJM3aTa M HMa JIeK
noTuckani arretuta edekt (Haaz et al., 2006; Stohs et al., 2011). CunedpuHbT MOKa3Ba TCHACHIUS
3a psI3KO MOBHINABAHE HA CHCTONHOTO KPHBHO HAJSITAHE W CHPICYHATA YECTOTA M 3HAYMTEIHO
MOBHIIABA KAKTO CHCTOJNHOTO, Taka M JAMACTONHOTO KPHBHO HAJsraHe, KOraTto ce Tpuiara 3a mo-
IBJIBT TIEpHo]] OT BpeMe. HamudyHuTe KbM MOMEHTA JI0Ka3aTeNICTBA COYAT, Y€ CHHE(PHUHBT BIIHSC
BBPXY KPBBHOTO HASITaHE U ChPICYHATA YECTOTA, HO HAMA 3HAUUTENHH e(eKTH BppXy 3arybaTa Ha
terso U tenecHus cberaB (Koncz et al., 2022). OceeH ToBa ankadOWIWTE OKa3BaT €PEKT BHPXY
AKTUBHOCTTA HA YSPHOJPOOHHUTE CH3UMH U MOTAT JIa MOBJIHAAT ehUKACHOCTTA Ha IPYTH JICKapCTBa
(Wharton et al., 2020).

JloknagBaHu ca CepHO3HH HEXAHU e(EeKTH (XMIEePTOHHS, IPbaHa OO0JKAa M TaXUKAP.Hs)
npu nprema Ha X /1, CbabpIKaIly FTOPYHB MOPTOKAI, 0COOCHO Cpe]] ALMEHTH ChC ChPACYHO-ChIOBH
3abomnsBanms. ChIIO TaKa MMa HHIAMKALMY, Ye Te3u X/| MoraT Ja MpUYMHAT yBPeXKJaHe Ha YEePHHS
npob (Crescioli et al., 2018).

VYnorpebara Ha X/l ¢ men peayKuus Ha TENECHOTO TErJIO He M3UCKBA TOJKOBA MHOTO
YCUIHS OT CTpaHa Ha MOTPEOUTENNTE, KOIKOTO (HU3MUYECKaTa aKTUBHOCT U MPHABPKAHETO KbM
OIpeJIeTIeH XpaHUTeNleH pexuM. [Ipyr chlllecTBEH (akTop e, 4e Te ca LIMPOKO JOCTHIIHYU Ha Ma3apa
U B HSIKOH CJIy4au JIOPH Ca MO-eBTHHATA aJTepHATHBA B CPABHEHHUE C IPYTHTE TTOIXON 32 PEAYKIIHUSI
Ha tersoto (Batsis et al., 2021; Lubowiecki-Vikuk et al., 2019). X]I u3non3Banu 3a penyKius Ha
TErJIOTO OOMKHOBEHO Ca MHOTOKOMITOHEHTHH TPOIYKTH, KaTO MIOBEYETO OT TAX CHIBPKAT CPEIHO
JIECET pa3IndyHU ChCTAaBKU. KOJIKOTO IMO-CIIOKEH € ChCTaBbT, TOJKOBA MO-TPYIHO MOXKE Ja ce
omnpejeny Bb3ACHCTBHETO BHpXY 4oBemmkoro Tsio (Balkanska-Mitkova, 2023). X ¢ pa3nuunu
THPrOBCKH HAHMMEHOBAaHHS MOTaT Ja ChIBPXKAT €IHH M CHLIM ChCTABKU U €JIHOBPEMEHHATA UM
ynotpeba Ou MoTrTa 1a JoBeJe 10 MOBUIIABaHEe Ha KOHIICHTpanusaTa uM B opranmma (Wierzejska,
2021). OT chlIecTBEHO 3HAUYCHUE € KaKTO MOTPEOUTEINTE, TaKa 1 MEIHLIMHCKUTE CIELHANUCTH 1A
ca HasICHO C BB3MOXKHUTE PUCKOBE, CBBP3aHH ¢ ymoTpebara Ha pacTHTeaHH X/, BKIIOYHTEIHO
BB3MOKHUTE B3aMMOJICHCTBHA C JiekapcTBa. B To3m cMuchnl TpsiOBa jaa ce moadyeprae
HEOOXOJMMOCTTA OT HATMYUETO HA TO-TOJISIM OPOil Ha e THH U3TOYHHIIH HA HH)OPMAIIKS 38 TE3H
npoxykru (Colombo et al., 2020). IpuembT Ha X/ 3a MOBIMSABAHE HA TEJIECHOTO TETJIO HE BUHATH
HOCH Ha MOTpeOUTeNInTe OUYaKkBaHUTE OT TX pesynratu (Batsis et al., 2021). Criopex HacTosmmTe
MO3HaHMs OTHOCHO X/| 3a MOBJIMsIBaHE HA TEJIECHOTO TETJIO € BaYKHO JIa Ce II014epTae, ue HUTO eHa
OT Te3u 700aBKM HE Ce MPENnophuBa, Thi KATO TAXHATA €()EKTUBHOCT HE € MOJIKPENeHa OT
BHCOKOKaYeCTBEHH HAy4HH JOKa3aTeICTBa M MOpagd ChOOpaKeHHs 3a TAXHaTa OE30MacHOCT.
[ToTpeOuTennTe, KOMTO Ca H3JIOKEHH Ha pEKIaMd Ha Te3u NH00aBKW, clieqBa na Obuar
nH(MOPMHUpAHH, Y€ TOBA HE ca JICKapCTBEHH NPOAYKTH M TAXHATa IpernoiaracMa eeKTHBHOCT He
¢ NOTBBbpAcHa upe3 KinHnuHK n3nutBanus (Wierzejska, 2021). Kato ce umar npeaBu pa3inyHUTE
ACIMEeKTH, CBBP3aHM C MOsSBAaTa HA HEXKEJTaHH €(EeKTH, OT CBIIECTBEHO 3HAUYCHHE € JIa Ce MOBHUIIH
OCBEIOMEHOCTTA Ha MOTPEOUTENUTE Ype3 U3MOJI3BAHETO Ha Pa3IMYHU HHOOPMAIIMOHHHU TOAXOIH.
Brmpekn numncata Ha yOeAWTeTHW JaHHW B TIOJKpENa Ha MOJ3UTe OT ymoTpebara Ha X]I 3a
MOJIbp)KaHe Ha HOPMAHO TEJIEeCHO Terlio, 4YecToTarta Ha yrnorpeba B CBETOBEH Maiiad
HETIPeKbCHATO HapacTBa.

4. 3AK/IIOYEHUE

Jluncata Ha KIMHUYHU U3MUTBAHUA, MPOBCKAAHU OT IMPOU3ZBOAUTCIUTC Ha X,Z[ npeau
TAXHOTO ITYCKaH€ Ha Ma3apa, nog4epTraBa 3HAYUMMOCTTA Ha pa361/1paHeTo Ha 3JpaBHUTC MMOCICAULIN
oT yn0TpeGaTa Ha TE3U MPOAYKTHU KAaTO BAXKCH HpO6J’ICM 3a 06III€CTBCHOTO 3ApaBe. HpI/I yn0Tpe6aTa
Ha no-roJjisiMara 4aCcT OT aHaJIM3UpPaHUuTe XI[, CbAbPIKAIU paCTUTCIIHU CbCTABKU Ca Ha6J'HO,HaBaHI/I
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Hekenann edextd. X M3MON3BaHU 3a MOJABPKAHE HA HOPMAIHO TEIECHO TETIO OOMKHOBEHO
CBIBpPIKAT IOBEUE OT €HA ChCTABKa, KOSITO MOXE J1a JEWCTBA CAMOCTOSITETIHO MJIM B KOMOMHANNS C
JIPYTH, KOETO MPaBH OIIE MO-TPYAHO NMPOTHO3MPAHETO HA MOTCHIHAIHNUTE PUCKOBE, CBBP3aHU C
mpuema. XopaTa, KOUTO Bh3HaMepsBaT na npuemaTt X/| mo cBoe coOcTBeHO jkenaHue, TpsOBa 1a
OBbaT BHUMATEIIHH, 3aII0TO NMPEKOMEPHUST M HETIPABMWIICH IIPUEM MOXKE Ja JIOBEZIE 0 CEPHO3HH
HOCIIEAUIH 32 3PaBETO.
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Abstract: The brachial plexus is the main group of nerves responsible for the sensory and
motor innervation of the upper limb. It includes five roots, three trunks, six divisions, three cords,
and five branches. Such complexity in the anatomical structure suggests the presence of numerous
possible variants regarding its branching pattern, localization, and relations with other vascular and
muscular structures. These aberrations create a challenge in performing peripheral nerve blocks,
which is established as a new gold standard for upper extremity surgical procedures. Our team
presents a case of a slight atypical anatomical course of the median nerve discovered while
performing ultrasound-guided peripheral block. Knowledge of the normal anatomy of the brachial
plexus is essential in performing such types of anaesthesia, especially in the presence of vascular
and nerve variations.

Keywords: brachial plexus, ultrasound control, peripheral nerve block
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1. INTRODUCTION

The anatomical term brachial plexus is used to describe a group of nerves responsible for the
sensory and motor innervation around the axilla, the shoulder, and upper limbs. It is formed by the
ventral rami of spinal nerves C5 to C8 and partially T1. This structure consists of five roots, three
trunks, six divisions, three cords, and five branches. C5 and C6 merge to establish the upper trunk,
C7 continues as the middle trunk, and C8 and T1 unite to form the lower trunk. The three trunks
connect to form six divisions, which merge into three cords — lateral, posterior, and medial (Tinoco
etal., 2022).

The brachial plexus is divided into roots, trunks, divisions, cords, and branches. The names
of the trunks originate from their position regarding the axillary artery. The three cords divide into
5 terminal branches (medial, ulnar, radial, axillary and musculocutaneous) as well as a number of
collateral branches. The median nerve consists of 2 roots emerging from the medial and lateral cord,
which unite superficially to the axillary artery. The ulnar nerve originates from the medial cord and
lies lateral to the axillary artery. The location of the radial nerve is deep and lateral to the axillary
artery. The musculocutaneous nerve branches off from the lateral cord and pierces through the
coracobrachialis muscle in the proximal axilla (Pester et al., 2023). Knowledge of the normal
anatomy of plexus brachialis is of vital significance for peripheral nerve blocks of supraclavicular
and infraclavicular type. Since multiple variations regarding its branching patterns have been
described, they could lead to potential difficulties in performing this type of anesthesia (Tinoco et
al., 2022).

2. METHODS AND MATERIALS

Our team examines a clinical case of a patient from UMBAL St. Georgi of Plovdiv (St.
George University Hospital, Plovdiv, Bulgaria), who is undergoing surgery on the upper limb. After
consultation with an anesthesiologist a decision is made for anesthesia type peripheral nerve block.
The choice of this type of anesthesia is aimed at the good recovery of the patient after surgery and
the eventual avoidance of the risks of complete anesthesia. The medication by which the axial block
was performed was Bupivacaine 0.5 (20 ml) and the infusion needle was a 20G, 32 mm hyperechoic
needle. The anesthetic effect occurred 20 minutes after the infusion. During the ultrasound control,
a slight atypical anatomical course of the median nerve was found (fig. 2), which did not create
significant deviations in the act of anesthesia.
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Figure 1. Anatomical structure of the brachial plexus (Internet, Schematic diagram of Brachial
Plexus Sketched by Dr Jishnu).
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Figure 2. (Umbal St. George) An ultrasound image of the axillary fossa with the presence of a
slight atypical anatomical course of the median nerve.

3. DISCUSSION

Ultrasound-guided brachial plexus block is considered particularly useful for surgical
procedures of the upper limb. This method is preferred by anesthesiologists since common side
effects (e.g., postoperative nausea and vomiting) can be avoided. It can be exceptionally beneficial
for patients with co-morbidities such as obesity, cardiovascular and respiratory issues (Raju &
Coventry, 2014). Implementing catheter-based continuous infusions in such type of peripheral nerve
block drastically decreases perioperative pain scores and the optimal dosage of opioids (Pester et
al., 2023). Brachial plexus blocks can be categorized into 4 groups depending on the approach and
the location of the blockade - infraclavicular, supraclavicular, axillary, and interscalene.
Infraclavicular blocks aim at the level of the cords, which are closely related to the first 2 parts of
the axillary artery. It is the preferred approach for procedures of the hand, wrist, forearm, and elbow.
Its considerable benefits include an almost complete block of the plexus as well as better stability
for catheter insertion. Supraclavicular blocks are standard for upper limb surgical procedures since
they target the distal trunk/proximal division level of the plexus. It is particularly effective since the
plexus in this area remains compact, which is an excellent opportunity for local anesthetics to reach
a greater number of nerves (Kaye et al., 2021). Interscalene blocks are performed around the brachial
plexus roots in the interscalene groove at the level of C6. They are standardly used for surgical
interventions in the regions of the distal clavicle, shoulder, and proximal humerus.

The complexity of neural and vascular structures located in the axillary fossa suggests the
presence of certain anatomical aberrations. Variations may occur from the origin of plexus
brachialis, where C4 may contribute, resulting in the pre-fixed plexus, or where T2 contributes to
the plexus leading to a post-fixed plexus (Kubwimana et al., 2021), but significant differences can
be observed mostly regarding the terminal branches. For instance, the typical formation of the
median nerve from lateral and medial roots is observed in 48 to 88.3% of cases. A possible variation
is the presence of an additional 3rd root emerging either from the musculocutaneous nerve, the
lateral cord or even from the middle trunk (Patil et al., 2023).

A vast number of anatomical variations of the brachial plexus have been described in
numerous cadaveric and clinical studies. An example from 2024 is the observational clinical
research by (Aksu et al., 2024) conducted with almost 250 patients with a history of upper extremity
trauma. The cross-section ultrasonography showed an unexpected location of the median nerve at 9
o’clock position to the axillary artery in 3.2% instead of finding this nerve at 11,12 or 1 o’clock
position. In 38.7% the radial nerve was observed posterolateral to the artery, which does not exactly
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correspond to its expected location posterior to the artery. Aberrations in the distribution of the ulnar
nerve were observed only in 1.6%.

Other variants of interest include the abnormal position of some of the plexus components
with regard to a major blood vessel. In a recent case from July 2024 Sharma et al. (Sharma et al.,
2024) observed the position of all three cords lateral to the axillary artery distal to the pectoralis
minor with no reported aberrations of the branching pattern. Another example is a case reported by
(Chinetal., 2008) in which during an ultrasound scan in the left supraclavicular fossa at the level of
the 1st rib the superior trunk was medial to the subclavian artery — unlike the middle and inferior
trunks found in their typical location lateral to the artery. A more detailed investigation showed an
anomalous course of the C5/C6 roots and the superior trunk of the brachial plexus. This revelation
required modifications of the usual practice for performing supraclavicular blocks — two separate
injections were given in order to reach the superior trunk and the middle/inferior trunks respectively.

Anatomical variations include not only neurovascular structures, but also muscular. An
example of such aberration is the presence of a small redundant anterior scalene muscle noticed
during an ultrasound-guided interscalene block. This unexpected encounter led to complications
regarding the precise localization of the brachial plexus, which was overcome by identifying the
plexus in the supraclavicular area and tracing it backward to the level of the roots. Afterwards, a
traditional nerve stimulator was used for further confirmation (Fayed et al., 2022).

4. CONCLUSION

Nowadays brachial plexus blocks have become the gold standard for upper extremity surgical
manipulations since they reduce postoperative pain more efficiently in comparison to general
anesthesia. Ultrasound guidance minimizes the risk of complications and improves both the success
rate and patients’ comfort. Effective blockage is dependent on several criteria including the right
choice and placement of the ultrasound transducer, precise needle insertion and a deep
understanding of the regional anatomy. The numerous possible variants of localization and
branching of the brachial plexus create a challenge for medical specialists. The potential presence
of such anatomical aberrations must be considered in order to reduce the chances of vascular injuries
and optimize the whole procedure. Knowledge of the normal anatomy of the brachial plexus is
essential in performing peripheral blocks, especially in the presence of vascular and nerve variations.
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Abstract: Prostate cancer (PC) is the second most commonly diagnosed cancer among men
in the developed world. The risk increases sharply after the age of 55 and peaks between 70-74 years
and then gradually decreases. While PC is the most commonly diagnosed cancer in older men,
benign prostatic hyperplasia (BPH) is the most commonly diagnosed urological diagnosis in older
men. BPH is a condition that affects up to 62% of men over the age of 50. The aim of the study was
to compare the results of the measurement of total antioxidant status (TAS) in patients with BPH
and PC before and after surgery with clinically sound controls. To assess changes in TAS levels
before and after surgery in the two separate patient groups. With the determination of plasma TAS,
we can help and complement the approaches for prevention and treatment of patients with these two
groups of socially significant diseases.

Keywords: total antioxidant status, prostatic carcinoma, benign prostatic hyperplasia,
oxidative stress

1. BBBEJAEHHUE

[pocrarauar xapuumaoM (I1K) e BTOpHST Hali-4ecTO AMATHOCTUIMPAH PaK CiEI TO3H Ha
Oemust Tpod U e TeTaTa BojeIa MPUYUHA 32 CMBPT OT PaK MPH MBXKETE B CBETOBeH MaIiad. Okoio
1 414 000 ca HoBuTe ciaydan u 375 304 ca cmbpTHUTE ciyuyaun 3a 2020 r. cropen JaHHHUTE OT
Globocan (Sung et al., 2021). TexxecTTa OT paka Ha MPOCTATHATA JKJIe3a C€ OYAKBa Jla IPOIbJIKABA
Jla HapacTBa MMopajay MOCTOSIHHOTO MKOHOMHUYECKO Pa3BUTHE U 3aCTapsBaHETO HA HaceleHHeTo. B
OTACITHUTE AbpPKaBU UMa IOJICEMU pa3jIndnsd B HUBATa Ha 3a00JIIEMOCT 1 CMBPTHOCT OT HK, KaTo B
HSKOM CTPaHM BKJIIOYUTETHO bhirapus HuBaTa Bce omie octaBar HapactBamu (Wang et al., 2022;
Huynh-Le et al., 2021; Culp et al., 2020). Pa3xoure 3a neuenue Ha I1K Bce moBeue ce yBenuuaBaT
KaTo M3IMpeBapBaT pa3xoAuTe 3a Bceku apyT B pak (Kucera et al., 2020).

Tpagunuonno neere 3abomsBanus [1K u AI1X ce nmpueMat 3a pa3inuyHU U HECBBP3aHHU, HO
“Ma ¥ MHOTO JaHHH, KOHTO NpEAINOJIaraT ChIICCTByBalllaTa BpB3Ka MEXIy TsaX. U aBere
3a00JsBaHMs MMAT MpsiKa BPB3Ka C BB3pacTTa Ha MAIMEHTUTE, CBBP3aHU Ca C BH3MAIUTCIHH
MPOMCHH B JKJIe3aTa, M JBETEC Ca XOPMOHO3aBHCHMHU M YECTO CC MPOSBSBAT MPHU CIHH U CHIIH
narieHTd. Bonpeku toBa JIIIX He ce cumTa 3aqb/DKUATEIHO 32 MPEIIISCTBCHUK HA KapIMHOMA
(Phua, 2021).
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[Ipe3 nocneaaute roauan okcuaatuBaus ctpec (OC) e 00eKT Ha MHOTO NMPOYYBAHHMSI, KAKTO
u Bpb3kara My ¢ pazsutueto Ha JI1X u I[TK. Ciopen MHOTO TIpOydYBaHus ce ycTaHoBsBa, ue [1K e
CBBP3aH C HapyIIaBaHETO Ha OaJaHca MEXy OKCHIAHTH H AHTHOKCHIAHTH B OPTaHU3Ma, ITPH KOETO
ce 00pa3yBaT ToJIeMH KOJIUYECTBA EPOKCHUIN M CBOOOIHN paJvKajid, HApEUCHN OO0 peaKTUBHH
kuciopoxnu Bunose (ROS) u ToBa oT cBost cTpana Boau 10 pazsutuero Ha OC (Bedlovicova et al.,
2020).

Omnpenensinero HuBata Ha Totanen AntnokcunanteHn Craryc (TAC), naBa nnpopmarys 3a
IFUIOCTHUSL AHTHOKCUJAHTCH KamalnuTeT Ha IUIa3Mara, KaTo TOW BKIOYBA B cebe cU U
aHTHOKCHJIAaHTH, KOUTO BCE OIIC HE Ca MO3HATH WIU HE ca jJecHU 3a uaMepBane. TAC oTpassBa
OCTaThYHHS AaHTHOKCHIAHTEH KamauTeT ciiel Heyrpanuszupane Ha ROS. (Strycharz-Dudziak et al.,
2019; Singh et al., 2016). OnpenensHeTo My UMa 3Ha4CHHE 3a OajaHCa MEXITy OKCHIATHBHUTE U
AHTHOKCHIaHTHHUTE MPOIIECH B OPTaHU3Ma H MOKe J1a ObJIe OT IM0J13a 32 OIICHKA Ha 3[PaBeTO U PHUCKa
OT pa3JIN4HU 3a00IIIBaHUSL.

2. MN3JIOKEHHUE

B npoBeieHOTO NPOCHEKTUBHO MTPOYYBaHE Pa3AeINXMe U3CICIBAaHNUTE JINIIA HA JIBE OCHOBHU
rpynu. TapreTtHaTa rpyma ce cbCTod oT 90 marueHTH Ha BB3pacT oT 60 g0 80 roguHu ChC
3a00JsBaHe Ha IPOCTATHATA XKJIE3a, JOKA3aHO XHCTOJIOTMYHO U ONIEPUPAHU B YPOJIOTUYHA KIMHHUKA
Ha YMBAIJI ,,Ceeta Mapuna“-Ilnesen, pa3genenu Ha ase noarpynu mno 45 c IIK u 45 ¢ JIIX.
KontponHata rpyna 0sixa 20 3apaBu MBke, 0e3 yponorudHo 3a0oisBaHe B ChIaTa Bh3PacToBa
Ipyna KaTo TapreTHara, MOCETHIM J€4eOHOTO 3aBeACHHE IO MOBOJ NPOGHIAKTHYEH IIperie.
OnepaTUBHUTE TIPOLEAYPH, KOMTO Osixa U3BBPIIEHH ca poOOT acuCTHpaHa paauKaiHa
npoctarekromus (PAPII), Tparcyperpamna pesexnus (TYPII) u mamapockomncka eHyKiIearys Ha
IpocTaTHa XJe3a. BCHYKM y4JacTHHIM B IIPOYYBAaHETO NOAIHNCAaXa HWH(POPMHUPAHO CBITIACHE.
Omnpenenuxme KoHmeHTparuute Ha TAC, kaTo m3momsBaxMme peakThB Ha ¢upma Randox UK.
[puHIIMITBT Ha MeToda € KOoJOopHMeTpudeH oT rpynara Ha ABTS. AHanmms3sT O¢ W3BBpIICH Ha
ouoxummueH ananuzatop AU 480 Beckman Coulter.

PesyaraTu

CpaBHHXME pe3yiTaTHTE OT M3CIIeABaHUATA Ha rpynara Mexe ¢ [IK/n=45/ ¢ Tte3u ¢ AIX
/n=45/ Tpu NOCTBIBAaHE M NpeIu W3MHCBAHE OT YPOJOTHYHO OTAEIECHHE, KaKTO W Ha 3/paBaTa
rpymna/n=20/ cenoctaBeHa ¢ naruenture ¢ [1K u JI1X. Pesynrature ca nmpencraBeHu B Tabdm. 1.

Ta6auna 1. Cpenan croiinocti Ha TAC nipenn u cnen orepanus mpu [1K u JJITX.

Crang.
TAC mmol/l X SD rpemka  Makc. Mun. O6xBatr  bpoit df p
Ha ciaydan  t-test
cpenHaTa
[lpu mocThIBaHe B KIMHAKATA
Pak Ha 1.69 +0.11 0.16 1.67 1.35 0.52 45
npocrarara df=88
JloGpoKas. 172 +011 002 189 150 0.39 45 t=1.205  p=0.23
XUIEPILIAZHs
[lpu M3MMCBaHE OT KIMHHUKATA
Pak na 173 +£0.09 0.14 1.91 1.47 0.44 45
npocrarara df=88 p=0.29
JloGpokas. 176 +0.10 0.02 191 150 041 45 t=1.071
XHIIEPILIA3HUs
3apaBu una
TAC 198 +£0.04 0.10 2.04 191 0.13 20
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1.78

TAC npeau U cnen onepaumsa
1.7631

1.76
1.7398

1.74 1.724
1.72

1.7 1.6931
1.68

1.66

1.64

MK nx
M [pegn onepauyua Cnep, on&:au,ua

®urypa 1. Cpennu croitnoctu Ha TAC npenu u ciex onepanus npu [TK u T1X.

Taoauua 2. Kopenanuu va TAC npenu u cies onepanus npu nauuenty ¢ [TK u JITX.
CpasuaBann rpynu|CpasusBane Ha TAC|Pearsonr| p

K [penn onepamnust 0.737 |0.000
Cren onepanus
ANX [Ipenu oneparus 0.597 |0.000

Cren onepanus

O0cbikIaHe

[Ipu mocTrIBaHE 32 JIeUeHNE B KIIMHUKATA 110 YPOJIOTHS ¥ TIPH IBETE TPYITH OOJTHU CPEITHUTE
crortHocTH Ha TAC ca 3HaUHTEITHO MO-HUCKH OT ChOTBETHATA CPETHA CTOMHOCT IPH 3IpaBHUTE JIHIIA
(1.98+0.046). B rpymnara naumentu c¢ I[1K cpennara croitnoct Ha TAC e mo-HHCKa OT Tasd B
koHTponHarta rpymna ¢ 0.29 (1.69 copsimo 1.98). Paznuunero B cpennute croitHoct Ha TAC Mexay
6onaute ot I1K u 3npaBute nuia e ¢ BUCOKO HUBO Ha 3HauuMocT (p<0.05). Cpuiure npoMeHH ce
Ha0JII0/1aBaT U MpHU CpaBHeHUeE Ha rpymnata 6osnu ¢ JI1X u 3apaBute nuna. CpegHaTa CTOMHOCT Ha
TAC mpu nanuentute ¢ JJI1X e mo-Hucka cnpsamo kortpoaHaTa rpymna ¢ 0.26 (1.72 copsimo 1.98) u
paznuuaueto e 3Haunmo (p<0.05). [Ipu u3nucBaHe U Npu ABETE TPyNH OOTHHU ce HaOIr0JaBa JIEKO
HapacTBaHe Ha cpeqaute ctoifHOCTH Ha TAC. [IpoBeprxMe 1 3HAYMMOCTTA Ha pa3lINIUATa B HUBATa
Ha TAC npu nanenture ¢ [IK u AITX npexn u cien onepanus. Jlanaute ot ¢ur. 1 mokassar, 4e u
B JBeTC TPYNH pa3iH4usITa ca CWIHO CHTHH(WKaHTHH. CIeIoBaTeNHO OTCTPAaHSIBAHETO Ha
TYMOPHOTO 00pa3yBaHHE € CII0cCOOCTBANIO 3a MoBHIIaBaHe Ha HUBOoTO Ha TAC u mpu ABeTe rpymnu
marnueHTH. To3u U3BOJ ce TIOTBBPIKaBa M OT 3HAYNMHUTE KOpelaluu Mexay cToitHocTuTe Ha TAC
mpeau u cien orepauus B asere rpymu. [Ipu manmentute ¢ [IK e Hanmme cuiHa W 3HAYMMa
kopenanus (Pearson =0.737, p=0.000). B rpymara ¢ JIIX creneHTa Ha Kopejamus € yMepeHa
(r=0.597), HO CBIIO TaKa ¢ BUCOKO HUBO Ha 3HauumocT (p=0.000) — tadi. 2.

3. 3AKJIIOYEHUE

Omnpenenmnxme cpeaante ctoifHocTH Ha TAC mpm BesKa OT W3CIEOBAaHWTE TPYyNH W TH
CpaBHHMXME e/iHa cpsiMo Apyra. [loTBbpinxa ce no-Huckute My HuBa ipu nanuenture ¢ [IK u 11X
CpaBHEHH C KOHTposHata rpyna. [lonyunxme cuiiHO CUTHU(UKAHTHH pa3yindus B CTOWHOCTHTE Ha
TAC npu Besika otnensa rpyna nanuentu ¢ JAITX u I1K npean u cnen onepanus. JlonbiaBaHeTo Ha
3HAHMATA 110 OTHOILICHHE Ha BPb3KaTa MEXKIy Pa3BUTHETO Ha JIBETE 3a00sIBaHMs Ha NpOCTaTHATa
xie3a u onpenessiHero Ha TAC kaTo Mapkep, KOWTO aBa 00111a OIleHKa Ha AEHCTBUETO Ha BCHUKU
aKTUBHHM aHTHOKCUAAHTH B CE€pyMa, HU J1aBa OCHOBAaHHUE Ja MPOAbIDKABa Ja Ce M3cIelBa TO3U
nokasaren cpen nmosede manueHTy ¢ X u I[TK. ToBa 61 1oBeo 10 TAXHOTO MO-100pO yIIpaBlieHHE
u rpmxa. bu Morito 3a B ObelIIe Aa ce IPOYYH poJIsiTa Ha IpreMa Ha aHTHOKCHAAHTH KaTo €IeMEHT
oT npeBeHmATa cpenty pazsutue Ha JIIX u [1TK.

BJATOJAPHOCTMU: IIpoydBaHeTo € OCHIIECTBEHO IO MpoekT D8, puHancupan ot MY -
[IneBeH.
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Abstract: The advancement of radiology has undoubtedly contributed to diagnosing and
determining the appropriate therapeutic approach to processes occurring within the brain.

The beginning of neuroimaging was marked by Wilhelm Roentgen's discovery of X-rays and
their subsequent application in medical practice. As medicine advanced, new techniques for brain
imaging emerged, including ventriculography, pneumoencephalography, contrast myelography, and
cerebral and spinal angiography. These methods have numerous side effects and do not provide
precise information regarding the type and localization of processes in the brain. Therefore, they are
not widely used today.

In the second half of the 20th century, new knowledge led to the invention of new
technologies. Computed Tomography (CT) is a modern method that contributes to the early
diagnosis of many diseases in a rapid, safe and painless manner.

Another modern and informative brain imaging method is magnetic resonance imaging
(MRI). MRI is a non-invasive method of examination that provides detailed information about the
structure, function and metabolism of the brain. Functional Magnetic Resonance Imaging (fMRI) is
a method that allows non-invasive examination of cognitive processes in both healthy individuals
and those with various neuropsychiatric disorders. The main task of functional studies is to prove
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the relationship between the disturbances in nervous system activity and behavioral deficits in
patients with schizophrenia.

Keywords: neuroimaging, neuropsychiatric disorders, functional magnetic resonance
imaging

1. BBBEJAEHMUE

Pa3ButneTo Ha oOpasHaTa JMarHOCTHKAa HECHMHEHO JONpPUHACS 32 JAMArHOCTHIMpaHE U
OmnpeneNsHe Ha MpaBWICH TEPaNeBTHUYEH IOAXOJ Ha MPOLECUTE, Pa3BUBALIM CE€ B MO3bBKA.
CbBpeMeHHHTE OOpa3HM METOIM Ha W3CJIe/BaHEe MAONpPHHACIT 3a MO-100po pasdbupaHe Ha
CTpyKTypaTa Ha MO3bKa M Ha 3HAYMMOCTTa Ha MO3bYHATa JaTepalu3alys B Pa3BUTHETO Ha
OonecTHHS MPOIEC U MEXAHW3MHUTE, KOUTO PEryJUpaT MPOMEHUTE, CBBP3aHU ChC CTPYKTypHATa
IUTACTUYHOCT Ha YOBEIIKHUSI MO3BK.

2. NCTOPHUYECKH NPETJIEJ HA OBPASHUTE METOAU HA U3CJIEABAHE
HA MO3BKA

Hauano Ha wu300pa3sBaHe Ha MO3BYHHTE CTpPYKTypu Oenexu Buixenm PpoHTren c
OTKPUTHUETO Ha PEHTTCHOBUTEC JIbYM U TAXHOTO IPUIJIOKCHHUC B MCAUIIMHATA. ToBa OTKPUTHUC €
BBBEICHO B MEIMIIMHCKATa MPaKTHKAa, KaTO IbPBOHAYAIHO € M3MOJI3BAHO 3a MOTBBP)KJIaBaHE Ha
Jarsosara oenoapoOHa TyOepkyso3a. He cren Obiro KIMHHLECTUTE Ca 3al0YHANN Ja TPaBsT U
peHTreHorpadus Ha yeperna, ONMUTBaHKHU Ce J1a AMArHOCTHLUPAT 00eM-3aeMallly IPOLECH U JPYTH
AQHOMAaJIHH.

MHOeCTBO POYYBaHUs COYAT, Y€ PeHTreHorpadusara e noje3Ha 3a JUarHOCTHLMpaHe Ha
MHTpaKpaHUAIIHA TyMOPH caMo KoraTto Te ooxsamar u yepena. Walter Dandy npemuiara u3nbiBane
Ha BEHTPUKYJHTE C KOHTPAacTHa MaTepus, KOATO IIE Ch3IaJe CAHKA MPU PEHTTCHOrpa)CKOTO
n3cnenBane. Thi KaTo MOBEYETO WHTPAKpaHWAIHHM TyMOpH 3acsiraT (¢opMaTta M ToJIeMHHaTa Ha
MO3BYHHUTE CTOMAaxueTa, TO3M MeToJ]] OM JONpHHECHI 3a IO-PaHHO AWArHOCTHIMpPaHE W IO-
nperny3Ha HHGOpMAaIHA 3a JIOKaIN3alys Ha o0eM-3aeMalnus rnpouec. B xona Ha u3cnenBanusTa cu
Walter Dandy cMeHMI KOHTpacTHaTa MaTepust C Bb3IyX.

Te3n  ekcrepyuMeHTH JIOBENM JIO  Pa3BUTHETO HA  BEHTpUKylorpapusra u
mHeBMoeHIedanorpadusTa npe3 mbpaaTta nojxoBruHa Ha 20 Bek. ToBa ca MeToH, JOKa3aJH MOI3HUTE
CH TP JUATHOCTHIIMPAaHE Ha MHTPaKpaHHUATHU TYMOPH H MPOIIECH, 3acaTally cybapaxHOHUAaTHOTO
MIPOCTPAHCTBO, KAKTO M TaKWBa, HapylliaBallu HUPKYJIalUsITa Ha Fp’I)6Ha‘~IHO-MO3’b‘IHaTa TCUYHOCT
(Dandy, 1918).

C pa3BuUTHETO HA MEIUIIMHATA BH3HUKBAT HOBH METO/H 32 BU3YyaJIM3HpaHEe HAa CTPYKTYpHUTE
Ha MO3bKa — IepedpaliHa M CIIMHAIHA aHTHOTpadust — METOJH, NMPU KOWTO C€ WHXKEKTHpa
PaIMOKOHTpPAcTHA MaTepHsl, KOATO CE HAaTPyIBa B KPHBOHOCHHUTE CHJIOBE, M MO TO3M HAYMH CTaBa
BB3MOXKHO M300pa3siBAHETO HA MO3BYHOTO KPBBOOOpAIIEHHE.

Te3u MeToI IMaT MHOTO HEXXEJIAaHW PEaKLMX — IIIaBoO0INEe, TIOBPBIAHE, MEHUHTUT, I0pH
JIeTaJIEH M3XOJ, CHIIO Taka HE JaBaT Npenu3Ha MHGOpManus 3a BHIA W JIOKaJIM3alusITa Ha
MIATOJIOTUYHHTE MPOIECH B MO3bKa. [lopaay ToBa B AHEIIHO BpeMe HE ca IHUPOKO Pa3IpOCTPaHEHH
1 ca 3aMEeHEeHH OT MO-ChBpeMeHHHU aunarHoctnaHu Metoan (Kirkman, 2015).

3. CBBPEMEHHHU METOAU HA MU30OBPA3SIBAHE HA MO3BYHUTE
CTPYKTYPH

3.1. Komniomwpna momoepaghus (KT, CT)

[Ipes Bropara monoBuHa Ha 20-TH BEK HOBMTE MO3HAHUS JOIIPHHACST 3a M300peTsIBaHE Ha
HOBA TEXHOJIOTUA. H’prOTO H3CJICABAHE C KOMITIOTBP TOMOFpa(b Ha MAIUEHT — )KEHA ChC CYCIICKIIUA
3a TyMOp Ha MO3bKa, ce poBelio BbB Benukobpuranus npe3 1971 r. [TepBust KT 6un paspadoreH
ma m3o0pa3siBa camo TiiaBaTa. llocienBamoTo yCHBBPIICHCTBAHE HAa METOJAa Ha H3CJICIBAHE
MO3BOJIMIIO J]a OBJAT CKaHWPAHU W JPYTH OOJIACTH OT YOBEHMIKOTO Tsuto. M3momsBanero Ha KT
JIOBEJIO IO PAHHOTO AMArHOCTHIMPAHE HA peluia 3a00JsIBaHUS — KPHBOU3IHMBH, OTOK, HEKPO3a U
mp., mo mo-0e3omaceH u 0e300JIC3HCH HAYWH OT TNPEAXOJHHTE METOMU HAa H3CICIBAHE.
CeBpemennmsT KT e cbc 3HAYUTETHO TOAOOPCHH XapaKTePUCTUKU, KOSTO MO3BOJISIBA CKAaHUPAHE
Ha TJaBaTa caMO 3a HSKOJIKO CEKyHIHW. T03M METOI Ha H3CJICIBaHEC ¢ 3JaTeH CTaHIapT 3a
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IUArHOCTUIIMPAaHe Ha peauua 3a00JsiBAaHUSI M HE3aMEHMMO JHArHOCTUYHO CPEJICTBO B
cpBpeMenHara meaunuaa (Raymond, 2021).

3.2. Macnumuo-peszonanca momoepagus (MRI, MPT)

MPT npencrapiisiBa HeWHBa3MBEH METO]I Ha U3CIIE/IBAHE, Ype3 KOMTO MosryyaBame MOApPOOHa
nHdopmanus 3a CTpykTypaTta, QpyHKuusTa 1 Meraboiau3ma Ha Mo3bka. [IpoyuBanusita Ha MPT
IaTHpar omie oT HayanoTo Ha 20-tu Bek (Geva, 20006).

MPT e HeuHBa3MBHAa TEXHOJIOTHS, KOSITO T€HEpHpa HANPEYHH CPE30BE HAa BBTPEILHU
CTPYKTYpH, H3MOJ3BallKM HEMOHU3MpAILO eNeKTpOMarHuTHO JbueHue. MPT ce ymnoBaBa Ha
(eHOMEHA, Ye aTOMHHTE Apa, W3JIOKCHH Ha CHIHO MAarHUTHO Moje abcopOupar W HM3IbUBAT
ENEKTPOMAarHUTHH BBJIHH C XapaKTepHA ,,pE30HAHCHA  YECTOTa, KOSITO TOMaAa B PaJHOYECTOTCH
(RF) nuanaszon (Yousaf et al., 2018).

Jduec MPT nHamupa MmMpOKO NPHIOKEHHE B KIMHUYHATA MPAKTUKa KaTO METOA Ha
n300pa3siBaHe NpH peuiia HEBPOJIOTUYHH U ICUXUATPUYHH 3a00JIsIBaHMs, CBILO TaKa Cce M3II0JI3Ba
KaTo JAMarHOCTHYHO CPEJCTBO IIPU CHCTOSIHUS, Pa3BHBAIM C€ B KOpEeMHaTa KyXMHA M TaKHBa,
3acsiralyl OMOPHO-JIBUTaTEIHHUS anapar ¥ Chp/IeYHO-ChI0BaTa CHCTEMA.

4. MO3BYHA JIATEPAJIM3AIMS. JAHHHU OT @®YHKIOUOHAJHO
HEBPOU3OBPA3SIBAHE.

@dyHKIMOHAHATA MarHUTHO-pe3oHaHcHa Tomorpadus (fMRI) maBa Be3MOXHOCT na ce
n3clieBaT HEMHBAH3UBHO KOTHUTHBHUTE MPOIIECH KAKTO ITPH 34paBU MHIUBUAHN, TAKA U IIPU TAKWBA
C pa3NuYHU HEBPONCHUXHYHH pa3cTpoiictBa (Ahmed-Popova et al., 2020). Hapyuenusita B
xeMuc(epHaTa JaTepann3alys ce CYNTaT 3a MOTCHIMAJICH OHoMapKep NMpH MHOTO KOTHUTHBHH U
HeBponcuxudHu 3abonsBanus (Abuduaini et al., 2023). Jloka3artencTBo 3a TOBa ca MONyYCHHUTE
pesynraru ot u3cienBanus ¢ fMRI Ha manmeHTH ¢ mmM3oQpeHMs, IPU KOMTO ce OTOens3Bar
MPOMEHH B MO3bYHATA ACHMETPHS B CTPYKTYPHO U QyHKIHOHATHO oTHOmeHue (Xie et al., 2018).

Beeexxmanero Ha fMRI kato MeToj Ha u3CieABaHE NpPU MHANKMEHTH C IIHA30(PPEHUS
MO3BOJISIBA J]a CE€ MNpOydaT MO3BYHHUTE CTPYKTYpH, KOWTO IPETHhpPISBAT MOPGOJIOTUUHH U
(YHKIMOHAIHU TIPOMEHH, B pe3yJITaT Ha KOUTO CE pa3BHBa XapaKTepHaTa KIIMHUYHA KapTHHA TPH
3abosteninte. OCHOBHATA 331a4a Ha (YHKIIMOHATHUTE N3CJIC/IBAHNS € JOKa3BaHE Ha BPb3KaTa MEXKLY
HapylIeHHsTa B aKTHBHOCTTA Ha HEpBHATa cucteMa M nosejeHdeckure nedumuru (Gur & Gur,
2010). ITIpomenn B Mo3bUHATa aKTUBHOCT, peructpupanu ¢ fMRI, Ha mamuenTn ¢ mm3odpeHns
MOKa3BaT OTKJIOHEHWs B 30HWTE, OTTOBOPHM 32 JIBUTATEIHUTE 3a/add, pabOTHATa maMer,
HOJIbprkaHe ¥ (POKyCcHpaHe Ha BHUMAHHUETO, CIIPaBsIHE C EMOLNHUTE, €3UKOBUTE (DYHKIMHU, B3EMaHe
Ha pemenus (Shen et al., 2023) (¢ur. 1).

®@urypa 1. dyHxroHaIHO H300paxenue Ha Mo3bka upe3 fMRI mo coGcTBeHN NaHHU.

5. 3AKJ/IIOYEHUE

HpquBaHI/mTa B Ta3u 00J1aCcT Ouxa MOIJIN Ja J0IpUuHECaT 3a HO'L[OGpOTO pa36npaHe Ha €aAHO
OT NCUXUATPHUIHUTC pa3C’I‘p0ﬁCTBa ¢ Hali-TojIsIMa conuajHa TCXKECT (HII/I30(1)pCHI/IHTa), KaKTO U 1a
CIIOMOT'HE 3a pas3raaBaHETO Ha 3HAYUMMOCTTA Ha MO3bYHATa JiaTepaiu3aldd B Pa3BUTUCTO Ha
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0O0JIECTHHA TIPOLIEC M MEXaHU3MHUTE, KOUTO PETyIupaT MPOMEHUTE, CBBP3aHH ChC CTPYKTypHATa
IUTACTHYHOCT Ha YOBEIIKHS MO3BK.

BJIAT'OJAPHOCTU: Hacrosmara pa3paboTka € T0 HayYHO-H3CICIOBATEICKA MPOCKT
,»JJOKTOPAHTCKH M TOCTIOKTOPAHTCKH MpoeKTH kbM MY — ITmoBmuB Ne ATIJIT - 03/2024 r. Ha
Tema: ,,Mo3buHa JIaTepajIu3alys NpH MU30(PEHUs U 3APaBH JIMNA — JaHHH OT (YHKIHOHAIHO
HeBpon3oOpazsBaHe™.
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Abstract: The synthesis of bile juice requires the active involvement of hepatocytes,
cholangiocytes and enterocytes taking part in the complex processes seen in the enterohepatic
circulation. The primary bile juice secreted by the hepatocytes undergoes modifications completed
by cholangiocytes in the intra- and extrahepatic bile ducts and is stored in the gallbladder. About
95% of the bile acids secreted with the bile juice in the duodenum are reabsorbed in the small and
large intestines and reach the hepatocytes in the liver via the blood. The transport proteins located
on the apical membrane of the involved cells play a key role in the enterohepatic circulation of bile.
The establishment of different transport systems can be observed along the apical and basolateral
membrane of the cholangiocytes. The apical membrane, being exposed to high concentration of bile
acids, contains Selective Bile Acid Transporter (ASBT). On the other hand, other transport systems
have been identified along the basolateral membrane (t-ASBT, MDR3, anion exchange system, Ost,
Osta-Ostp). The aim of our study is to summarize information from the literature regarding
cholangiocyte transporters and their role in chronic cholestasis and gallstone disease. Bile acid
transporters ensure the one-way transport of bile acids from the apical to the basolateral membrane
of cholangiocytes. Thanks to their function, different bile juices have different effects on
intracellular signals. In some cases, this phenomena leads to opposite effects on the bile secretion,
cell proliferation and the survival and adaptation of cholangiocytes to pathological conditions.
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1. BBBEJEHHUE

EnTepoxenaranna nupkynanus Ha skrpuHuTe kucenmuuu (EXLI)

dopMHpaHETO HAa JKIIBYHHS COK BKJIIOYBA CIIOKHH TIPOLIECH HAa EHTepOXemaTaiHa
mupkymanus (EXII), B KOSATO aKkTHBHO y4acTBaT XEMATOIWTH, XOJAHTHOLUTH W EHTCPOLUTH.
[IbpBUYHUSA SKITBYCH COK, CEKPETHPAH OT XCMATOLUTHTE TMPEThPIsABa MOAU(DUKAIUS OT
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XOJIAHTHOLIMTUTE B MHTpPA- W €KCTpaxemaTalHUTEe JKIbYHU MBTUINA M Ce CKIaaupa B MIIBYHUS
Mexyp. Okosio 95% OT KITBYHUTE KHUCEIHHH, CEKPETUPAHH ChC JKIBYHUSI COK B JyOojeHyMa, ce
peabcopOupar B THHKOTO M Je0EIOTO YepBO U Ype3 MOpTaTHATa BEHO3HA LUPKYJAIUS JOCTUTAT
OTHOBO JI0 XEMaTolHUTUTe B uepHus ApoO. [Ipe3 cuHycompanHata MemMOpaHa Ha XeMaTOILUTUTE
KITBYHUTE KHCEIMHU C€ M3BIMYAT U OTHOBO CE ceKpeTupar B xibdkara. Okono 10% ot upeBHHUTE
KITbYUHU KHCEIHHU He ce peabcopoupar upe3 EXI] u ce enmumunupart ¢ Gpekamuure (Dawson, 2009).
PeabcopbimsTa ce M3BBPINBA, Ype3 KOMOUHAIIMS OT MACUBHA a0COPOIMS B MPOKCUMATHATA YacT Ha
THHKOTO YEPBO, AKTUBCH TPAHCIIOPT B AUCTAJIHUS HJICYM H MACHBHA a0COPOIMS B 1e0EIOTO YepPBO.
KoHieHTpanusaTa Ha )KITbYHHE KACCIMHH B UPCBHUS JIyMECH HAMAJISIBa HE3HAYUTEITHO MPEIU WICyMa,
KaKTO € YCTaHOBEHO B MPOYYBaHUs 3a ManaOCOpOIUs HAa MIIBYHU KHUCCIUHHU CIIC]] PE3CKIMsS Ha
nneyma (Hofmann & Poley, 1972).

XoJecTazata € MaToJOTHYHO ChCTOSHKE, IPU KOETO Ce HapylllaBa TPAHCIOPTUPAHETO Ha
KITBYHUTE KUCEJIMHU B SHTEPOXENaTalHaTa [IUPKYJIALHs, KOETO BOJIH JI0 3a0aBsiHE WK CIIUpAHe Ha
KI'BYHUS MOTOK. TOBa ChCTOSHUE MOXKE J1a Bh3HUKHE TIPH 3alyIllBaHE HA KIBYHUTE MHTUIIA WA
MPY HApYUICHHE HA XKIIBYHATA CEKPELHUs OT XCMaTOIUTUTE B XIIbUHHUTE KaHamyera. [[poMeHuTe B
ChCTaBa HA JKIBYHHTE KHCEJIMHM MOTAT JIa MMAT TOKCUYHU e(EeKTH BBPXY XEMATOLUTHUTE HU
XOJIAHTHOIUTUTE, BOJCHKH 10 YepHOApoOHa (Grudpo3a, 1Mpo3a ¥ YePHOAPOOHA HEJOCTATHYHOCT
(Jenkins & Hardie, 2008; Phelps et al., 2019). 3a6aBeHusAT MOTOK Ha >KIIBYHHS COK B OHIMapHATAa
cHUCTEeMa YJICCHSBA MPOIICCUTE HA HAvajdHa KpHCTaau3aius, (GOPMHPAHETO HA CCAUMEHTH W B
MOCJICICTBHE HA KIIBYHU KaMBHHU.

MemOpaHHM TPAHCIIOPTEPH HA KJIBYHU KUCEIHHU

KimrouoBa poiss B eHTEpOXENATanHaTa LUPKYJIAlWs HAa JKIBYHATE KHCCIMHH HMat
TPAHCIIOPTHUTE TPOTEHHH B KICTHYHUTE MEMOpaHH Ha aHTaXHUPAHHUTE KICTKH — CHTEPOIUTH,
XEMATOIMTH, XOJaHTHOIUTH. Te3u TpaHCIOPTEepU yJIacTBaT B MOJIbPKAHETO HA XOMEOCTa3aTa Ha
KITPUHHUTE KUCEINHU M XOJECTEPOJIa upe3 3arna3BaHe Ha [UPKYIHPAIIHS Tyl OT )KITbYHH KHCSTHHH
- BaKeH (DakTop, BIHMSIEI BHPXY x)IbuHus MOTOK (Alrefai & Gill, 2007) (ta6um. 1.).

Tab6auua 1. Bugose TpaHCIIOPTHH CHCTEMH, aHTQ)XMPAHU B €HTEpOXeaTajaHaTa
LIUPKYJIalusl Ha XJIPYHUTE KHCEIHHU.

HaumMmenoBanue Jloxanuzanus
ASBT |AmnukaieH HaTpUH-3aBUCHM Apical sodium dependent | XomaHrHOIIHTH
t-ASBT |npenocuTen Ha *xIIbuHa KucenuHa |bile acid transporter EnteponuTn
BSEP |ATP-3aBucuma ekckperopHa nommna | ATP-dependent bile salt XemnaTonuT
Ha XJIBYHU COIU excretory pump
IBABP |lluTo305€H HHTECTHHAJICH Cytosolic ileal bile acid Enteporutn
CBBP3BAIIl MPOTEHH HA KIBUHU binding protein (BBTpEKIEThYCH
KHCEJIUHU TpaHCTIOPTEP)
MDR3 |IIpoTenHH ¢ MHOXECTBEHA Multidrug resistance X0naHruouuTU
JIEKapCTBEHA pe3ucTeHTHOCT 1, 2, 3 |protein 1, 2, 3
MRPs |MyITUPE3UCTEHTHU MIPOTEUHU multi drug resistant- XenarouuTtu
asocciated proteins XOMaHTHOTIUTH
Entepouutu
NTCP |Na' taypoxoiar Ko- Na* taurocholate co- XenaTouuTH
TpaHCHOPTHpAILl TENTUJ transporting peptide
OATPs |TpancnopTHU NOJUNENTUIU HA Sodium independent XenaTouuTH
OpraHUYHU AaHUOHH organic anion transporting |ExTepounTn
peptides
OST | XerepoMepeH TpaHCIOPTEP Ha Organic solute transporters | XonxaHTHOIUTH
Osto.  |opraHM4HHU pa3TBOPEHHU BELIECTBA Enrepouutn
Ostp

Lenta Ha HamIeTO MPOyYBaHe € Ja 0000INM HHPOPMAIIUATA OT JIUTEPATYPHH U3TOTHUIIH 10
OTHOIICHWE Ha TPAHCHOPTEPHUTE Ha >KIBYHH KUCEIMHH B XOJAHTHOIMTHUTE M JAPYTHTE KIETKH,
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yYacTBaIlld B CKCTpaxermarajHaTa IUPKyJAlUs W TAXHATA POJIsi B XPOHWYHA XOJeCcTasa H
JKIIbYHOKaMEHHaTa OOJIECT.

2.

N3JI0KEHUE

OcHoBHu eTanu Ha EXII

Uetnpy TpaHCIIOPTHH MPOTEWHH OchinecTBiBaT ocHOBHUTE eTarmu B EXI[ — BSEP m3nacs
KITPYHHU KUCEJIMHU OT XENAaTOLMTHTE KbM JIIBYHUTE KaHAJIH B ChCTaBa Ha >KIIBYHMS COK, KOUTO
JIOCTUTAT 10 JiyMeHa Ha depBata. ASBT peabcopOupa > IIbYHHTE KUCEIMHN OT YPECBHHUS JIyMEH B
enreporuTHTe. Osta-Ost TpaHCHIOPTHPAT HKIIBYHUTE KUCEIUHU OT SHTEPOLIUTUTE KbM ITOPTAIHATA
Bena. NTCP moema JXK ot mopramHaTta BeHa o6patHo kbM xemartormrute (Alrefai & Gill, 2007,
Dawson, 2011).

BSEP ce cmsTa 3a OCHOBHHMS TpaHCIOpPTEp Ha KaHAIMKyJlapHaTa MeMOpaHa Ha
AJIBUHUS TIOJIOC HA XEMaToLUTa, KONTO OTroBaps 3a CEKpeluATa Ha >KIbYHU
KHCENMHU B JIbUKaTa. Ta3u Cekperys ce OChIIECTBsIBA CPEIly KOHIIEHTPALMOHHUS
rpaguent (Jetter & Kullak-Ublick, 2020). 3a cera He e ycTaHOBEH pe3epBEH
TpPaHCHOPTEP 3a KAHAIMKYJNAapHUA H3HOC HAa XIBYHU KHCEIMHH IIPH YOBEK.
Wnaxtusupanero Ha BSEP Boau 10 xomecTasa u yBpexkaane Ha uepHus n1po06. [Tpumep
3a TOBa ¢ mporpecuBHara (pammirHa mHTpaxenaraixHa xonecrasa (PFIC) tun 2, mpu
kosTo nedpurutsT Ha BSEP ce yHacnensBa u Bomu 1o neraieH m3xoid. Bempeku ue
BSEP we TtpancmopTHpa IeKapcTBa HIH METAaOONUTH Ha JIEKAPCTBA, HIKOH
ChEIMHECHUS MOTAT Ja AeWCTBAT KaTo KOHKypeHTHH mHxnOuTopu Ha BSEP (Jetter &
Kullak-Ublick, 2020; Durnik et al., 2022).

ASBT e He3aMeHHM B EHTepOXelaTaiHaTa LUPKYJIalus Ha >KIbYHUTE KHCEIHHHU.
ASBT e emuH oT Hail-pa3snpocTpaHEHUTE TPAHCIOPTEPH B THHKOTO HYEPBO M €
OCHOBHMAT TPAHCIOPTEp B JUCTANHUSA HIEyM. AKTHBHMAT TpaHcmopT upe3 ASBT
OCHUTYpsIBa TIOEMAaHETO Ha MO-TOJIMaTa 4acT OT KOHIOTUPAHUTE JIIBYHU KHCEINHH,
KaKTO W Ha HEKOHIOTMPAaHWTE >KIBYHM KHCEIHHH, BBIPEKH TEXHHUS MO-HHUCHK
apunureT kM Tpacnoptepa (Alrefai & Gill, 2007).

OST - opranuyHHAT TpaHCIOPTEp HA pPa3TBOpH o/f € JOKaIH3HpaH B
OazonmarepanHara MeMmMOpaHa Ha pa3IMYHU EMUTEIHW KICTKH, YydYacTBAlld B
eHTepoxenartaigHaTa mupkyiganus. OST moxmomara Na'-He3aBHCHMHS H3HOC Ha
XKITPYHN KHCEJIMHM TIpe3 Oa3onatepanHata MemOpana. OST e xerepoimMep 1 N3UCKBA
koekcnpecus Ha qBata 6entbka OSTo u OSTP. Jopu M3BBH XONaHTHOIUTUTE, TE3H
IBe CyOEOUHHIIM Ha TpPaHCIOpTEpa ce KOEKCIpPEecHpaT B TBKAHH, KOUTO CBHIIO
excrpecupar ASBT. TpauncnoptsT upe3 OSTa/f ce ochliecTBsSIBa Ype3 MEXaHU3bM Ha
yliecHeHa TUdy3usi, KOeTO 03Ha4YaBa, 4e 3a pasjMKa OT APYIUTEe TPAHCIOPTEPU Ha
#ipuHU kucenwHu, OSTao/B MoXxe Ja OChIIECTBABAa KaKTO M3HOC, Taka M BHOC Ha
cyOcTpatH, B 3aBHCHMOCT OT elektpoxumudnust rpaaunent (Ballatori et al., 2005).
CyOcTpaTuTe BKIIOYBAT XJIbYHATa KHCENIHMHA TaypoXoJlaT, KaKTO ¥ JUTOKCHH,
DHEAs, ectpon-3-cyndar, npocTtarmaiuH. TpaHCIOPTBT Ha TaypoXoJaTHATA
kucennHa upe3 OSTo/f ce umuxmOupa or xuapodoOHHM cyndaTHpaHH KIBUYHH
KHCEIIMHH, KaKTO M OT CTEPOMJH KaTO €CTPOH CyiI(daT M CIIUPOHOJAKTOH, KAKTO U OT
cheIMHEHMS KaTo cyidobpomodranenn u uanomeranns (Wang et al., 2001).

ASBT n OST umar npumnoxkpuBamy ce CyocTpaTHN CIeHU(pUIHOCTH 3a IIHUPOK CIIEKTHP OT

CTEPOJIH.

NTCP, ocsiectrsiBaig Na-3aBHCHMUS TPAHCIIOPT HA XIJIBYHH KHACCIUHH, € YICH Ha
rpymata Ha mMeMmOpaHHHTe TpaHcmopTHH npotenHH SLC (solute carrier). NTCP e
JIOKaJM3UpaH caMo B Oa3onarepanHaTa MeMOpaHa Ha XemaTonuTuTe. Na -3aBUCHMUAT
TPAHCIOPT € OTroBopeH 3a moBede oT 80% oT abcopOuusaTa Ha KOHIOTHPAHU
Taypoxoyar W mo-Mainko ot 50% ot Hekonrormpanus xomar. NTCP we e camo
OTTOBOPEH 33 TPAHCIIOPTHPAHETO HA JKITHYHH KUCEIHHHU, HO ChIIIO TaKa U HA KOHIOTaTH
HA €CTPOTeH, XOPMOHH Ha IIUTOBUIHATA JKJIC3a HIIH JICKapCTBA, KOUTO Ca KOBAJICHTHO
cBbp3anu ¢ Taypoxoiat (Trauner & Boyer, 2002).
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OATPSs ocbmectBsiBa Nat-He3aBUCHUMUS TPAHCIIOPT Ha *rbuHHd kucenuan. OATP ce cperna
1 B IPyTH OPTaHU OCBEH B YepHU P00 1 € 0TroBopeH 3a 20—25% 0T 06110TO YyCBOSABaHE HA KITBYHA
KUCEIIMHHU OT MOPTalHaTa KpbB. T03M TPAHCIIOPTEH MPOLEC € MO-BUCOK 338 HEKOHIOTHPAHU JKIIbUHH
kucenuHU. TOH MOXe Jla ce OChIIECTBsABA U 4pe3 macuBHa Audy3ust. CTpyKTypara Ha JKITbYHATA
KUCEITMHA OKa3Ba BIMSIHUE BbPXY TOBA JajH e Ob/ie TpaHcmopTupaHa upe3 Na-3aBucum wiu Na'-
HesaBucuM Mexanu3bM (Hagenbuch & Meier, 2003).

Xo0JaHTHOUUTHH TPAHCIIOPTEPH

Ilo anmkanmHata M OasonarepajHaTa MeMOpaHa Ha XOJAHTHOLMTHTE Ca YCTAaHOBEHH
pas3iIMYHY TPAHCHOPTHHU cucteMu. [1o TaxHaTa amikaiaHa MeMOpaHa, KOSTO € U3JI0XKEHa Ha BUCOKa
KOHIICHTpAIUs Ha JKIPYHHM KucenwHH ¢ ycraHoBeH ASBT. Ha 0aszomarepannata memOpaHa ca
uaeHTnuuupanu npyru Tpancnoptau cucremu: t-ASBT, MDR3, MRP2, MRP3, OATP, Osta-
Ostp. TpancnoprepuTe Ha >KIBYHU KHCEIUHUM OCHTYPSIBAT €JHOIIOCOYEH IPEHOC Ha SKIbYHH
KHCENIMHU OT amnuKajHaTa KbM Oa3onaTepajHaTa MeMOpaHa Ha XoJlaHrumoumture. Upes TiIX
Pa3IMYHKTE )KITBYHU KUCEIMHU UMaT pa3yiniHy €(pEeKTH BbPXY BTPEKIICTHUHUTE CUTHAIH. B Hsikon
Cllyyad TOBa BOJM JIO TIPOTHBOIOJIONKHH €(PEKTH BbPXY CEKpElHsTa Ha XIIBYEH COK, KJIeThbUHATa
nposdepanys, oueNsIBaHETO U aJaNnTalysiTa Ha XOJAHIMOLUUTHTE KbM MAaTOJOTMYHU ChCTOSHHS

(Xia et al., 2006).

3. 3AK/IIOYEHUE

Crpareruu 3a JieueHHE Ha XpOHIMYHATA XO0JIECTa3a U )KIIbYHOKaMeHHaTa 0oJecT

[NoTennmanHa cTpaTerus 3a JICYeHNE Ha XPOHUYHATA X0JIECTa3a U KITbYHOKaMECHHATa O00JIeCT
€ Jla ce HaMalld YePHOAPOOHOTO W/WIIM CHUCTEMHOTO HATPYIIBaHE Ha IIBUHU KHCEIHHH Upe3
HHXHOUpaHe Ha TAXHaTa OnocuHTe3a win peabcop6brms (Li et al., 2020).

TpaucnoptsT upe3 ASBT ce uuxubupa ot Opomocyidodraneun (BSP — dramrenHoBo
0arpuio, M3MoJI3BaHO IPH YEPHOAPOOHU (YHKIIMOHAIHM TECTOBE) M LUKJIOCIOpPHHU. [lpyr Kiac
MHXUOWUTOPHU BKIIOYBA MPOU3BOAHM HAa OCH30THA3EMUH, OEH30THENHMH U HAPTOJIOBH MPOU3BOIHHU.
Nuxubupanero Ha ASBT noHmkaBa cepyMHHS X0JIECTEPOJI HOPAAH yBEIHMUCHHUS CHHTE3 Ha KIbYHU
KHCEITMHU B pe3yaTar Ha HamaseHnata abcop6Orus (Kosters & Karpen, 2008). ®apMakoioruaHoTo
nHXuOupane Ha akTtuBHOocTTa Ha ASBT Moke &ma ciy)kdm Kato METOA 3a peryjupaHe Ha
CBHIBPKAHUETO HA JKIBYHH KHUCEIIMHH B UYPEBHUSA IYMEH, CHTCPOLUTHTE, XCTATOLUUTHTE H
cucreMHata nupkynanusi. Maxuburopute Ha ASBT mMmaT TepaneBTHaHH e(heKTH MPH Pa3IHIHH
YpeBHH M META0OJIUTHU 3a00JSABaHMS KATO MOHM)KABAaT HUBOTO HAa HEBPOTOKCHYHUTE KIBYHU
KUCEIIMHU M aMOHSIKa B KPBBTA MPH YepHOpoOHa HegocTaThuHoCT (Xie et al., 2018).

OcBeH reHeTH4YHU JIeEKTH, € A0Ka3aHO, Y€ eKCIIPEeCcHsaTa Ha TPAHCIIOPTEPHUTE HA JKIbUHH
KHCEIIMHH Ce MTPOMEHS M MPH X0JIecTasa, MHAYIIMpaHa OT Bb3NaJlleHHe, OOCTPYKTHBHA X0JIeCcTa3a U
xoJsectasa npu opemeHHocT. OCHOBHATA IPUYUHA 33 TE3U IIPOMEHH ca e(pEeKTHTE Ha MaTOJIOTUYHHUTE
CHCTOSIHUS BHPXY (DYHKIUSTA Ha SAPEHUTE PELENTOPH, KOUTO PETYJIUPAT EKCIIPECHsITa Ha TeHUTE
3a TpaHcnoptepu Ha xipunu kucenuau (Kosters & Karpen, 2008).
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Abstract: Sexual dimorphism in human bones has been extensively analyzed through the
years by anthropologists, archeologists and forensic medicine specialists. Different regions of the
skeleton show different degree of sex-specific osteological features, with bones of the skull and
particularly of viscerocranium displaying very high levels of sexual dimorphism. Available data for
nasal region and piriform aperture morphology in Bulgarian population is predominantly from direct
measurements performed on skulls. Since the development of MSCT scanning technology in the
early 1970s new opportunities were introduced for craniometric data obtaining. MSCT scans are
especially useful in anthropology as they have high spatial resolution which allows for high quality
image reconstruction and 3D modelling. Other benefits are the advantage to be applied to living
individuals, the decreased radiation dose, the relatively large number of samples that can be studied
and thus offering a solution to the problem with the lack of skeletal collections representative of
modern Bulgarian population. Knowledge of the nasal region anatomy and the piriform aperture’s
dimensions as well as their contribution to adjacent anatomical structures is also important to any
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surgeon for preoperative planning and surgical interventions in the area - for rhinoplasty, osteotomy,
management of congenital nasal piriform aperture stenosis, assessment of rhinomaxillary syndrome,
craniosynostosis, plastic reconstructions, placing of dental implants. The studies include acquiring
of 3D landmarks on the viscerocranium from which linear inter-landmark measurements are
calculated and compared between sexes.

Keywords: sexual dimorphism, piriform aperture, morphometry, 3D reconstructions, MSCT
scan

1. BACKGROUND

The piriform aperture (PA) is the bony inlet of the nose formed by the nasal bones, the
maxillary bones and the anterior nasal spine. The maxillary bones form the inferior and lateral
borders and the nasal bones — the superior border of the pear-shaped aperture.

Human bones and particularly the bones of the viscerocranium display high degree of sexual
dimorphism. This can be attributed to genetics, nutrition, climate, cultural and ethnic specificity.
Geographic, temporal and secular variations may occur between and within populations.
Anthropological studies of the size and shape of PA have shown the existence of significant sexual
dimorphism.

2. METHODOLOGY

Available data for nasal region and piriform aperture morphology in Bulgarian population is
predominantly from direct measurements performed on skulls. Since the development of MSCT
scanning technology in the early 1970s new opportunities were introduced for craniometric data
obtaining. Several studies have shown that CT data, especially when rendered in 3D, can provide
measurements that are precise (Cavalcanti et al., 1998, 1999; Richtsmeier et al., 1995) as well as
accurate when compared to manual measurements (Richtsmeier et al., 1995; Stull et al., 2014).
MSCT scans are especially useful in anthropology as they have high spatial resolution which allows
for high quality image reconstruction and 3D
modelling. Reconstructing large volumetric 3D
images with minimal radiation dosage exposure
and reduced scanning time has been one of the
main objectives in the advancement of CT
development.

Third generation CT scanners (fig. 1) are
currently widely being used clinically (KachelrieB3,
2013) which allows for relatively large number of
samples to be studied and thus offering a solution
to the problem with the lack of skeletal collections
representative of modern Bulgarian population.

The studies of PA include acquiring 3D
landmarks on the viscerocranium from which ¢
linear inter-landmark distances are measured and Fig. 1. Siemens Sensation Cardiac 64 Slice CT
nasal index is calculated and compared between sexes.

1. Landmarks (fig. 2) are defined as
geometric locations of osteological
points that are biologically homologous
(Uysal et al., 2005; Bookstein, 1991).
1.1. Rhinion (rhi) — the endpoint of the

internasal suture at the lower edge of
the nasal bones.

1.2. Nasospinale (ns) — the point on the Fig. 2. Landmarks
lower margin of the pyriform
aperture projected in mid-sagittal plane.

1.3. Nasomaxillare (nm) — the most inferior point of the nasomaxillary suture at the
intersection with the piriform aperture.
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1.4. Nasolaterale (nl) — the most lateral point
on the margin of the piriform aperture.

2. Linear inter-landmark distances measured:

2.1. Width of the piriform aperture — most of
the recently published studies follow the
suggestion of Lang and Baumeister (Lang
& Baumeister, 1983) where:

2.1.1. upper width (nm-nm) (fig. 3) is
measured at the nasomaxillary suture.

2.1.2. lower width (nl-nl) (fig. 4) is
measured at the greatest circumference
of the frontal maxillary process.

2.2. Height of piriform aperture (rhi-ns) — is
the distance between rhinion and
nasospinale landmarks (fig. 5).

3. Nasal index is defined as a ratio of the greatest
width of nasal aperture to height of nasal

skeleton multiplied by 100.

3. STATISTICAL ANALYSIS

Prior to data analysis the measurement acquisition
method must be evaluated by its stated error, its accuracy
and precision. Data is then evaluated using SPSS
(Statistical Package for the Social Science; IBM, Chicago,
IL, USA). The mean values, standard deviations, maximum and minimum values, and percentages
are determined for descriptive analyses. Student -t test is used to establish that a significant
difference exists (P < 0.05) between the male and female measurements and discriminant function
analysis is performed.

| 3
>
3
N o/ & > I P
TS v

Fig. 5. Height of piriform aperture (rhi-ns)

4. RESULTS AND CONCLUSIONS

Morphometric studies that investigate sexual dimorphism of PA on 3D reconstructed MSCT
scans reveal that means of all the analyzed linear dimensions and nasal index value are bigger in
men than in women. All measurements show significant sex differences indicating the presence of
sex-specific osteological features in nasal region in adults (Eric et al., 2013). Generally cranial
measurements provide correct sex classification with accuracy in the range of 80-90% (Giles &
Elliot, 1963).

A detailed understanding of the structure and function of the nasal region is critical for
providing proper treatment. Knowing where the anatomical differences are and how they contribute
to viscerocranium is of main interest for esthetic and functional nasal surgeries. Results from studies
of PA and anatomical data obtained by MSCT scans help to plan appropriate surgical techniques
and reduce postoperative complications. Differences between genders are also important for forensic
scientists, anthropologists, orthopaedists and archaeologists.
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Abstract: Guided bone regeneration is a bone augmentation technique that protects surgical
bone defects by using barrier membranes which prevent soft tissues above the bone to penetrate the
site of the defect. Due to different times of regeneration of bone and soft tissues, the soft tissues are
managed, and bone is guided to regenerate quickly with larger volume, benefiting the surgical site
and support of tissues. “Critical sized bone defect” is a model mainly used in animal experiments
with whom a large bone defect is artificially created for experimental purposes in order to stimulate
bone growth in large areas. In this study we combined both techniques on rat calvarias in order to
promote osteogenesis in the site and make histological evaluation after 8-week period and compare
it to other studies from the literature on the mater. We placed scaffolds from Poly-¢-caprolactone in
the surgical site and after an extended period we reviewed the results. A fibrous tissue was formed
around the implants surrounding it, no signs of inflammation were noted, and osteogenic cells were
found.

Keywords: Guided bone regeneration, Poly-é-caprolactone scaffold, Critical sized bone
defect

1. INTRODUCTION

Guided bone regeneration (GBR) is a procedure that recently has become a clinical standard
for the treatment of localized defects of the jaws. A key principle of GBR is to place a barrier
(membrane) to prevent non-osteogenic tissues to proliferate into the underlying defect and interfere
with bone regeneration. GBR is performed nowadays mainly in oral surgery during implant
placement for replacing missing teeth and for augmentation purposes for the surgical site (Aurégan
& Bégué, 2014). “Critical sized bone defect” is a model mainly used in animal experiments with
whom a large bone defect is usually artificially created for experimental purposes in order to
stimulate bone growth in large areas. Surgical sites preferred and described in the literature for
creating a large-scale defect are femur and tibia for large animals and calvaria and femur for smaller
animals (Sadek et al., 2022). In this study we combined both techniques on rat calvarias in order to
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promote osteogenesis in the site and make histological evaluation after 8-week period and compare
it to other studies. Scaffolds from Poly-é-caprolactone (PCL) serve as an osteogenic biomaterial
placed in the surgical site to promote osteogenesis (Kim et al., 2017). Poly-é-caprolactone is a
polyester that has been widely used in tissue engineering field for its availability, relatively
inexpensive price and suitability for modification. (Malikmammadov et al., 2017). PCL has been
approved by the Food and Drug Administration (FDA) in specific applications used in the human
body such as drug delivery device, suture, or adhesion barrier (Li & LaBarbera, 2017). There are
many studies that include PCL as scaffold for bone tissue engineering material for promoting bone
regeneration, growth and stimulation of osteogenesis. Due to its mechanical properties and the
longevity of biodegradability it can be used in tissues that have long regenerative effect and
prolonged metabolism in regeneration such as bone (Dwivedi et al., 2019). In this study PCL is used
as a biomaterial to be delivered locally in the calvaria of male rats and to evaluate histologically the
outcome of the implantation.

2. METHODS AND MATERIALS

In this study we used adult (~3 months old) male Wistar rats weighing 200 — 250gr. All
animal experiments were conducted in accordance with the Helsinki Declaration for the Care and
Welfare of Animals. In the parietal bone of the animal a 0,5mm diameter defect was created. Poly-
¢-caprolactone scaffold was placed in the site to promote osteogenesis. The shape of the scaffold is
mimicking the size of the defect (fig. 1).

Figure 1. Critical sized bone defect and Poly-é-ca‘prlactone' scaffold placement.

After the placement of the scaffold, the procedure continues as GBR model by placing the
barrier. The chosen barrier was MAGGI Biotechnology® pericard membrane 14x25mm above the
scaffold and sutured (fig. 2).

S

Figure 2. Placement of barrier membrane and suture.

3. RESULTS

After 8 weeks we performed a histological evaluation with H-E and Azan staining of the
scaffold. Fibrous tissue was formed around the implants surrounding it, no signs of inflammation
were noted, and osteogenic cells were found (fig. 3, 4).
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Figure 3.H-E staining — 20x magnification. Fibrous capsule around the |mplant.

Flgure 4 Azan stamlng 20x magnlflcatlon Flbrous capsle around the implant.

4. CONCLUSION AND DISCUSSION

Fibrous tissue was formed around the implants surrounding it, no signs of inflammation were
noted, and osteogenic cells were found. Blood vessels around the polymeric scaffold were noted
showing signs of angiogenesis and proliferation of tissues around the scaffold. No inflammatory
changes were seen on the slides and throughout the experiment in the animals or the surgical site.
Osteogenic cells and bone tissues in the peripheral structures were with normal morphological
features and were present in the tissues around the PCL scaffold.
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Abstract: Lipomas are benign tumors of mesenchymal origin. The purpose of this article is
to present a case of a large lipoma of the left cheek treated by extirpation through a submandibular
skin incision. The patient is a 66-year-old man with a 5x8 cm mass located in the left buccal alveolus.
The history of complaints of facial asymmetry is 4-5 years, the formation does not cause any
functional disturbance, but leads to aesthetic discomfort. Treatment included extirpation under
anesthesia via an extraoral submandibular approach. Histological examination confirmed the clinical
observation of a lipoma.

Keywords: lipoma, buccal area, extirpation, minimally invasive technique

1. YBOJ

JlumomuTe ca A0OpPOKAYECTBEHH TYMOPH OT ME3EHXHMMEH IPOU3XOA. XHCTOJOTHYHO
JUMOMHUTE Ca H3TPaJEeHH OT 3peiid, HOPMAJIHH Ha BHJ AJUIOIMTH C MaJKH EKCLIEHTPHUYHO
pasmonoxenn sapa. Cpel agumoUTHTE B JUIOMa C€ OTKPHBAT (UOPO3HU CENTH, ChABPIKAIIH
KPBBOHOCHHU CBHI0BE. MHKPOCKOICKH JTUIOMBT € WACHTHYEH ChC CTPYKTypaTa Ha HOpMasiHATa
MacTHa THKaH, Pa3MOJIO’KEHA TMOAKOKHO. CHIECTBYBAT Pa3IWIHN XHCTOJIOTHYHHU THIIOBE JIUITIOMHU:
AQHTUOJIMIIOMH, MHEJIOJIUIIOMH, aHTHOMHOIHIIOMH, (PHOPOIUTIOMH, OCHOUIIUPAIIN JIUIIOMH,
XHOCPHOMHM, BPETCHOKJICTHYHHU JIMIIOMH, IUICOMOP(MHHU JUIIOMH, XOHIPOWJHH IJUIOMH H
HeBpodubdpomunomu (Kolb et al., 2023). [To mutepaTypHu JaHHK Y€CTOTATA HA IUATHOCTHIUPAHHUTE
suriomH e 1:1000 rogumrHo, kaTo camo 1-4% oT TsX ca pa3IoNIoKeHH B JIUIEBO-YESIFOCTHATA 001aCT
(De Bree et al., 2015; Perez-Sayans et al., 2019; Fregnani et al., 2003; Furlong et al., 2004).

Lenrta Ha Ta3w cTaTUA € Ja MPEICTaBU CIydail Ha rojsM JIMIIOM Ha JisiBaTa 0y3a, JICKyBaH
Ype3 eKCTUPIANHUS IOCPEICTBOM TOAUEITIOCTEH KOXKEH TOCTBII.

[Ipencrasine Ha cityyasi:

[TarieHT OT MBXXKH 1OJI Ha 66 TOTUHY MOTHPCH TIOMOII B KIIMHUKATA 10 JTHIIEBO-YETIOCTHA
xupyprust Ha YMBAJI ,,Ceetu ['eopru rpag [moBauB 10 MOBOJ TUIIEBA aCUMETPHS, bJDKAIIA Ce
Ha (opmanys, pa3royio’keHa B JBIO0YMHA Ha JIgBa OyKaiiHa Jioka. J[aBHOCTTa Ha OTIaKBaHUITA €
4 — 5 ronuaun. @opmarusita 0aBHO HapacTBasa, Ouia 6e300J1e3HeHa U He TPUYNHABAJA 3aTPY THEHUS
IIPU XpaHEeHEe M TOBOpP, HO NPHYMHWIA KO3MeTH4eH JieekT. OOEKTUBHOTO HM3CJEBAHE YCTaHOBU
Halyre Ha (hopMaLust ¢ MeKa KOHCHCTCHIMS, PA3OJIOKeHa MOAKOKHO BIISIBO OyKaJIHO C pa3Mepu

153



okosio 5 Ha 8 cM, Oe30osne3HeHa, 0e3 aHHu 3a QIyKTyalus, Haajaexaiiara koxa 0e cBo0o/Ha U ce
chOupaiie B rpHKa. [IpoBeIeHOTO KOMITIOTHPHO TOMOrpadckn u3ciieBaHe MOTBbPAN HATMYUE HA
dbopmarys ¢ XapakTepUCTHKH Ha JT00pOKaYeCTBEH TYMOP, pa3loiokKeHa B JisiBa OyKaliHa JI0kKa, HaJ|
OyKaJTHHSI MYCKYJI M IOAKOXKHO. JISYeHHEeTo ce MpOoBe/Ie MO/ HAPKO3a — OCHINECTBHU CE KOXKEH paspes
¢ mexuHA 10 cM B cyOMaHanOymapHaTa joXka, Ha 2 ¢cM OT pb0a Ha MaHAMOYJaTa; TMOCIOHHO ce
oTIpenapupaxa ThbKaHUTE M CE€ eKapTHUpa KPaHUAJIHO KOXKHO JIaM00; OTKPH CE JIOJHHAT MOJII0C Ha
¢dopmarnusta, kosaro ce ekcruprnupa (pur. 1, ¢ur. 2); OCHIIECTBH Ce XeMOCTa3a U Ce HAJIOKU
TIOCJIOCH IIEB; paHarta ce jpeHupa (¢ur. 3); mocTaBu ce KOMIIPECUBHA IIPEBPB3Ka.

®urypa 1. Exctuprnupas aumom. ®@urypa 2. BeTpenHocT Ha JUmmoma.

®urypa 3. [locrornepaTuBeH U3IIIEA.

MenunkamMeHTO3HOTO JeueHue BitouBaiie [edrpuakcon mo 1 rpam mpe3 12 gyaca 3a Tpu JHH
BEHO3HO, mocieaBan oT 3uHaT oT 500 mr mpe3 12 vaca 3a 5 qau, kakto u Juanrun ot 1 rpam mnpes
12 yaca 3a 3 gHu. JIpeHaXXbT ce OTCTPAaHM Ha BTOpHs MocTonepaTuBeH JeH. KommnpecusHara
NPEeBpB3Ka Ce 3aMEHU C OOMKHOBEHA, KOSATO CE€ IOJMEHsIIE €XKEAHEBHO J0 OTCTpaHsBaHE Ha
KOHLMTE Ha CEIMM IIOCTOINepaTHBEH JeH. Panara 3a3japaBs MbpBHYHO, HE ce HaOJIOaaBaxa
ycnoxHeHus1. JIuneBara cMMeTpusi ce Bb3CTAHOBH HAITBJIHO.

2. JACKYCHSA

JlumomuTe ca Haif-4ecTo OTKPHUBAHHUTE MOOPOKAYECTBECHH TYMOPH, KOHTO OOHMYaifHO ce
pasmosarart mo TsuoTo u kpaiauimte (Enzi et al., 2002). JIumoMuTe ca OTHOCHTEITHO PSIKa HAXOIKa
B JmueBo-uemoctHara obnact (Juliasse et al., 2010). 3acsrar ¢ exHakBa 4yecToTra JBaTa IoJja
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(Furlong et al., 2004) uiu cbe ciabo npeBajIupaHe ce AMATHOCTHIMPAT TP MBXKKHs 1o (Monica
et al., 2016). B npeacraBsHuAT OT HAC Cly4al, IbPBUTE KIMHUYHK IPU3HAIM ca 3a0es3aHn OT
nanuenta 4-5 TOAMHU Tpead Ja IMOThPCH JIeKapcka IIOMOIL, KOETO € B CBhOTBETCTBHE C
nuteparypuute nannu (Park et al., 2015).

JudepeHunantara quarHo3a BKIIOYBA SHUICPMOUIHA U JSPMOUTHA KUCTH, AHTHOJIIUTIOMH,
anruomuonunomu u sunocapkomu (Kolb et al., 2023).

JleueHreTo Ha JUTMOMHUTE € XUPYPTHYHO — CKCTHPIMAIMS, KOATO MOXE Ja ¢ CBbp3aHa ¢
pa3HOOOpa3HH KOMILTHKAIIMH, 0COOCHO MPH TOJIEMH TYMOPH, Pa3MoIoKeHH 1o Juieto. Yecrorata
Ha PEIUANBHUTE HE € TOIISIMA.

3. 3AKJ/IIOYEHHUE
Jlumomure ca psifika HaXo/IKa B JINIIEBO-YETIOCTHATA 00sacT. IMarHOCTUIIMPAHETO UM YECTO
€ CBBP3aHO C ECTETUYHH NpoOIeMu. JIeueHneTo € XupyprudHo.
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IMOJIOB IUMOP®U3BM INPU MOAYJ U UHIEKC HA KOPOHKATA
B BBJI'APCKATA IIOITYJIALIUA
3npaska Xapu3zanoBa, ®epuxan Ilonosa
Karteapa no anaromusi, XMCTOJIOTUSI 1 eMOPHOJIOTHS,
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SEXUAL DIMORPHISM OF DENTAL INDICES IN BULGARIAN
POPULATION
Zdravka Harizanova, Ferihan Popova
Department of Anatomy, Histology and Embryology,
Faculty of Medicine, Medical University of Plovdiv

Abstract: Between the absolute sizes of the teeth: medio-distal, vestibulo-oral, height of the
dental crown, a number of derived quantities are calculated, characterizing the shape and size of the
teeth, the so-called dental indices. The aim of the present study is to explore the degree of sexual
dimorphism of dental indices in Bulgarian population. The study included 232 Bulgarians aged 20
— 40 years. Vestibulo-oral and medio-distal dimensions of teeth were measured. Crown module and
crown index were calculated. We found that the crown module of upper canines, first premolars and
molars and second molars were significantly higher in Bulgarian males than females. Similar results
were found for the crown module of the lower molars. Crown module of lower lateral incisors also
showed statistically significant differences, but females showed higher values. The crown index
showed sexual dimorphism only in upper and lower canines and upper molars and the mean values
of women were higher than in men. Our results showed that some of the dental indices of Bulgarian
population were sexual dimorphic which may contribute for defining the sex.

Keywords: Bulgarians, crown index, crown module, teeth

1. BBBEJEHHUE

Mesxay aOCOMIOTHHTE pa3Mepy Ha 30UTE: MEAHO-TUCTATTHH, BECTUOYIIO-OPaTHH, BHCOYNHA
Ha 3p0HATa KOPOHA Ce U3UMCISIBAT PeMiia IIPOU3BOJHN BEIMYMHH, XapaKTepusupaiy GpopMara u
rojieMHUHaTa Ha 3b0UTE, T. HAp. JCHTATHU WHACKCH. TEeXHUTE CTOMHOCTH JaBaT Hal-700pa oOima
XapaKTepuCTHKa Ha aOCONIOTHUTE pa3MepH Ha 3b0HaTa pe/uiia Ha OT/IEIHHUTE MOIYJIalluK U CIIOpe]t
TSIX YOBEYECTBOTO CE pa3zelis Ha onpe/esieHd rpynu. [IpoyduBanusta BbpXy T€3H HHAEKCH MOTaT Ja
ce M3I0JI3BAT 3a CpaBHsABaHE HA JICHTAIIHU BapHAIMU, Pa3BUTHE, KYJITYPHU M XPAHUTEIHN HABUIIH,
MIPOIIECH Ha aJalTallis MEXIy X0pa OT PA3JIUYHU MOIYJIAINH, KAKTO W MEXTy MUHAIN U HACTOSIIIH
nonyinamuu (Zuckerkandl, 1891). ToBa o00scHsBa E€BOJIOUMOHHHUTE IPOIECH HAa YOBEIIKOTO
Cch3b0HME, pa3mpOCTPAaHEHUETO Ha HaceneHuero B Adpuka, EBpoma m A3sus, 3aceinBaHeTo Ha
Awmepuka u popMHPaHETO HA MOTYIAIIMOHHA KIIbCTEPH CIIOPET pa3Mepa Ha 3p0uTe. M3cnenBanusaTa
Ha 3p0UTE Ce M3BBPIIBAT Ype3 U3MEpPBaHE HA ME3HO-AUCTATHUTE, BECTUOYIIO-OpaTHATE pa3MepH,
KaKTO M BHCOYMHATA HAa 3BOHUTEC KOPOHKH, KOWTO ca JuHehHH pasmepu. Jlyun (1999), xoiito
n3cleiBa Xopara OT IIBEACKOTO Hacenenue, W Kapaman (2006), koiiTO M3cieaBa xopara OT
TypCKOTO HAaceleHHWe, W3ION3BAaT JWArOHAHH W3MEPBAaHWS, NPH KOWTO pa3MEpHUTE Ce B3eMar
IUArOHATHO OT BI'BJI OO0 BBl CIopex TAX Taka B3ETHTE pa3MepH I03BONISIBAT M3MEpBaHE Ha
POTHpPaHH, KOMIPECHPAHU I MPOKCUMAIHO Bh3cTaHoBeHM 360u (Yordanov et al., 2012). Exna
ommus, KOSITO MOXe Aa Obe NOoJIe3Ha, € U3UNCIIBAHETO Ha Taka Hape4eHNTe 350HN HHACKCH. Te ce
MOJy4aBaT OT MaTeMaTHYECKH KOMOMHAINH MEXIy JIMHEHHNUTE pa3Mepu Ha 350HATE KOPOHKH.
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IenTa Ha HACTOSIIOTO M3CICABAHE € Jla CC M3CJIEABa CTCIICHTA Ha I0JI0B TUMOP(PHU3bM Ha
3b0HUTE UHIEKCH B OBJTapCKaTa MOIYJIAIHs.

2. MATEPHWAJI 1 METOJH

[MpoyuBanero BkitouBa 232 Obnrapu Ha Bb3pacT 20 — 40 roaunn (121 mexe u 111 xenn).
[ManpenTtuTe ca BKIIIOYEHH Bb3 OCHOBA Ha HAIIMYMETO HA IBJIEH HA0Op OT HAITBJIHO W3HUKHAIM,
MapOJOHTAIHO 3]paBH 3b0M, HAIMYUE HA HEKapHO3HM, HEM3HOCEHM 3b0M 0e3 3b0Ha UCTOpHA 3a
KakBUTO U Ja OWJIO BB3CTAHOBSIBaHWS Ha KOpOHHW. KpuTepuu 3a M3KIIOYBaHE: aHaMHE3a WU
KIMHUYHY JaHHY 3a [EMHATHHA Ha HEOIETO, OPTOTHATHYHA XUPYPTHsl WM TpaBMa, aHAMHE3a HITN
KIMHUYHY XapaKTEPUCTHKH, MPEATOaranyl eHIOKpaHHH HapyIICHHs, METa0OINTHN HapyIICHUS,
HapyUICHHs Ha Pa3BUTHETO M aHAMHE3a 33 MPOIBIDKUTENHO 3a0oisaBane. 3MepeHu ca BecTnoOyIo-
OpaJTHATE ¥ MEIHO-IUCTATHATE Pa3MepH Ha 3b0MTE C ITOMOIITA Ha ACHTAIEH ILTB3Tall IIyoiep u
nebeomep tum A. V3uncieHu ca cleTHUTE HHACKCH: MOIyN Ha kopoHata — CM=(MD+VO)/2 n
nHAeke Ha kKopoHarta — CI=(VO/MD)/2. N3mepBanusta 0gxa aHammsupanu csc SPSS 23.0 c
momoinra Ha Student t-rect. HuBoTO Ha craTrcTHUECKa 3HAUMMOCT Oertre onpeaesneHo Ha P <0.05.

3. PE3VIITATH

1. YcranoBuxMe, 4e MOAYIBT Ha KOPOHATA HAa TOPHUTE KYUEIIKA 350U, ITbPBUTE TIPEMOIAPH
M MOJIap¥ W BTOPHTE MOJAPU € 3HAYUTEIHO MO-BHCOK MPH OBITapCKUTE MBXKE, OTKOIKOTO TPH
xenunte (Tadi. 1).

Tadauua 1. CpaBHeHNE Ha MOAyJIa HA KOPOHKATA 33 TOPHU 360M MEXKTY MBXKE U J)KCHU OT
OBJIrapckaTa NOMyJIaIs.

Mnxe Kenun

CM N Mean SD SE CM N | Mean | SD SE P

CM13 121 8.37 0.62 009 | CM13 | 111 | 797 | 049 | 0.08 | 0.001

CM14 121 8.07 0.46 007 | CM14 | 111 | 786 | 0.44 | 0.07 | 0.034

CM16 121 | 10.77 | 0.44 0.07 | CM16 | 111 | 10.24 | 0.44 | 0.07 | <0.001

CM17 121 | 10.23 | 0.43 0.07 | CM17 | 111 | 990 | 043 | 0.07 | 0.016

2. [ono6uu pe3ynraTu 05Xa OTKPUTH 32 MOJTyJIa Ha KOPOHATa Ha JJOJHUTE MOJIapyd. MOyIbT
Ha KOpOHaTa Ha JOJHUTE CTPAaHHMYHHU PE3IH CHII0 MOKa3Ba CTATHCTHUECKU 3HAYUMH PA3IUKH, HO
KEHCKHTE TOKa3BaT M0-BHCOKH CTOMHOCTH.

Ta6auna 2. CpaBHeHHE Ha MOJyJIa Ha KOPOHKATA 3a JOJHU 360U MEXy MBXKE U KEHHU OT
ObarapckaTa MOMyJIaIsL.

Mmpxe Kenn

CM N Mean SD SE CM N Mean SD SE p

CM32 121 5.55 0.47 0.07 | CM32 | 111 | 573 | 0.37 | 0.06 | 0.045

CM36 121 | 10.72 | 0.49 0.07 | CM36 | 111 | 10.23 | 0.49 | 0.08 | <0.001

3. KopoHKOBHAT MHAEKC MOKa3Ba MMOJIOB TUMOP(PHU3BM CaMO B TOPHHUTE M JOTHHUTE KyUYeIIKN
301 ¥ TOPHUTE MOJIApH, KaTO CPEAHUTE CTOMHOCTH NPH JKEHHUTE Ca I0-BHCOKH, OTKOJIKOTO IIPH
MBXKETE.

TaﬁJmua 3. CpaBHeHI/IG Ha MHACKCA HAa KOPOHKATA 3a TOPHU U JTOJIHU 3p0H MCKIAY MBIKE U
KCHH OT 6Lnrapc1<aTa rnomyJianus.

Mmnxe Kenu

Cl N Mean SD SE Cl N Mean SD SE P

Cl13 121 | 9223 | 10.14 | 155 Cl13 111 | 101.1 | 14.37 | 2.19 | 0.001

Cl16 121 | 101.69 | 8.09 1.23 Cl16 111 | 106.16 | 7.82 | 1.19 | 0.011

CI33 121 | 107.34 | 17.33 | 2.64 CI33 111 | 115.60 | 17.32 | 2.64 | 0.030

4. OBCBXKIAHE

ITpunoxkeHneTo Ha JEHTATHUTE HHAEKCH 32 ONIPEEIsTHE Ha T10J1a B ChAcOHAaTa MEIUINHA BCE
ome He € HamrwIHO npoydeHo. Townsend u Brown (1979) mpencraBsT cTaTUCTHUECKH JaHHH 3a
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TaKUBa IIOKAa3aTeNd, M3MEPEHU IPH aBCTPAIHMHCKUTE abDOpPHTeHH, HO HE KOMEHTHPAT IIOJIOBHS
IUMOPGU3BM IIPHU TSIX. BCBITHOCT HAKOM aBTOPHU CMSITAT, Y€ MOJOBHUTE PA3JIMKH B OIPEICIICHH 3501
HSIMa J]a CHBNAAAT C MHACKCHUTE, H3UHCICHH 3a Te3U 3601, 1 4e MU ONpesesiHe Ha Toia 61 6uiio
MO-TIOJIE3HO Ja CE M3IION3BAT 3bOHM WMHAEKCH, ThH KaTO TE CIy)XaT KaTro MsApKa 3a IpuiaTa
MOBBPXHOCT Ha 350HaTa KOpOHKa. Pe3ynrarure 3a mooBus 1uMopGhHU3bM 3a MOAYJa Ha KOpOHATa
MOKa3BaT, 4e Ky4YeIIKUTe 3601 1 KbTHULNTE TI0Ka3BaT Hail-rojsiM 1nojioB quMop¢u3ssM (Harizanova
et al., 2020). IIspBUAT TOpEeH MpeMoiap CHIIO I[O0KAa3Ba CTATHCTHYCCKH 3HAYMMH DPAa3JIHKH.
3abemns3axMe, ue 3HAUUTEIHUTE Pa3iIMKd B FOpPHATa YENIOCT ca IMOBEYe OT Te3W B JOJIHATA. 3a
JIOJIHATa YeTIOCT MMaMe 3HAYMTEIHU Pa3jInK{ caMoO B CTPaHWUYHHS pe3ell M mbpBUs Moiap. [lpu
W3YMCIIIBAHETO HA WHJIEKCa Ha KOpPOHATa OTKPUXME OIE IO-MAJIKO CTaTUCTUYECKH 3HAYUMH
Pa3IIMKN MEKy ABaTa Monia. TakuBa pa3iuKi OTKPHXME CaMO B TOPHHUTE U JIOJHUTE Ky4eIIKU 3501
U TOPHUTE MOJIApH, KOETO € YHHKAIHO B HAIICTO U3CIEABaHE, peABuA (aKTa, ue JOIHUTE MOJIapu
CBIIO ca 360H C BUCOK MOJIOB JUMOP(GHU3BM. Te3H pe3ynTaTH MOCTABAT MO BBIPOC MPHI0KEHHETO
Ha KOPOHHHSA MHJICKC Tpu omnpenensHe Ha mona. Cnopen Konmo n Tayncenn (2004) To3u mHICKC
n3passaBa NPOLEHTHOTO ChOTHOLICHUE HAa €IMH JIMHEECH Pa3Mep KbM JPYT, T.€. PAKTHT, Y& MBIKETE
0OMKHOBEHO MMaT ITO-BUCOKH JINHEHHH pa3MepH, He 03Ha4aBa, ue TOBA IIIE € TaKa, KOTaTo I'M B3EMEM
B KOM6I/IHaI_[I/I)I. Hue n3uncnuxme CpeaHusa MOAYJI HA KOPOHKATa Ha TOPHUTE KbTHHUIU 3a 61,J1rap1/1Te.
Croitroctta My € 10.29, K0eTo 03HaUaBa, Ye CIOPE HALIMTE PE3yJITaTH ObIrapcKaTa MOMyJIaIHs €
Me3010HTHA. CpeHIST KOPOHKOB MHCKC 32 OBJIrapuTe, KOWTO YCTAHOBUXME, € 99,69, T.¢. Mo To3u
TI0Ka3aTeN HUe ChIIO CMe Me3010HTH. [1o106HN pesynTaTh e nomyunn u Mopaanos (2012), koiito
u3ciiesiBa ckejereH Marepuai ot IOxHa benrapus.

5. W3BOJ

n no ABaTa IOKas3aTeisd (MOZ[yJ'I Ha KOpOHATa W HHACKC Ha KOpOHaTa) 6’BJ'IFapCKaTa
nomnyJjanydsa MpUHALIC)KHW KbM I'pylaTa Ha MNOIMYyJalUUTe ¢ ME30JAOHTHUTC 3’L6I/I. CHOpCZ[ HameTo
MpOY4YBaHC MOAYJBT Ha KOPOHKATA MOXKEC YCIICHIHO Ja IMMOMOT'HE 3a ONpCACIsIHC Ha I10J1a, JOKATO
WHACKCHT HA KOPOHKATa HE € TOJIKOBA HaJICKJICH.

BJIATI'OJAPHOCT: Hacrosmoro ydyacTue € IO BBTpeyHHBepcuTeTckn mpoekt HO-
11/2023 “Mopdonornyso mpoyvBaHe Ha KOPEIAIMOHHH 3aBUCHMOCTH MEXIY OJOHTOMETPUYHU
pasMepu Ha JeHTalHaTa KOPOHKAa W OmpeaelieHH KedaloOMETpUYHHM pasMepu MpH Xopa OT
Obirapckata momyjanus. [IpUIOKEHHETO WM B AHTPOIOJIOTHATA, ChAcOHATA W JICHTAJHATa
MeauIuHa.” KbM MeauuuHcku yHuBepeuteT — [1noBaus.
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BUCCAL HEMANGIOMA TREATED SURGICALLY BY INTRAORAL
ACCESS
Nikolay Pavlov'?, Galina Gavazova'
'Department of Dental, Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Medical University of Plovdiv
2Maxillofacial Surgery Clinic, UMHAT “St. George” — Plovdiv

Abstract: Hemangiomas are one of the most common birth defects, with more than half of
them located in the head and neck region. However, hemangiomas located deep in the tissues of the
buccal region are rare. We present a case of cavernous buccal hemangioma whose only clinical
manifestation is the presence of facial asymmetry. The treatment approach for cavernous
hemangiomas is not standardized. Surgical treatment is considered definitive. Our chosen method
of treatment is through intraoral access, which is essentially a minimally invasive procedure that
provides extirpation of hemangioma and an excellent aesthetic result.

Keywords: cavernous hemangioma, buccal area, extirpation, minimally invasive technique

1. YBOJA

XeMaHTHOMUTE ca €THU OT Hail-uecTuTe BpoJeHH JePerTH. MeXTyHapOIHOTO APYKECTBO
3a M3y4YaBaHe Ha CHJOBUTE aHOMAIIMHU pa3/esis IOCICIHUTE Ha IBa OCHOBHH THIIA: ChJIOBH TYMOPH,
Hal-4eCTHAT OT KOMTO € MH(PAHTUITHHUAT XeMaHIHOM U cb10BU Mandopmauuu (Enjolras & Mulliken,
1997). CoeranacHo Mulliken u Glowacki xeMaHrHoMuTe ce MOJCIAT Ha JBE IPYNU — KaNWISPHUA U
kaBepHo3HH (Donnelly et al., 2000). Ta3u nozssba e 6a3upana Ha BUIA CbJl, OT KOHTO MPOU3IU3a
cporBeTHHAT xemanruoMm (Newadkar, 2015). KaBepHO3HHUTE XeMaHTHOMH C€ CHCTOST OT TOJEMH
JMIATAPAHd CHAOBE M MOraT Ja HapacTHAT 0 3HAa4YuTenHH pasMepu. Watson u McCarthy
MPENCTaBIT KiacH(pUKAIlMsd HA XCMAHTHOMHTE KaKTO Clle/lBa: KalWIsApeH, KaBepPHO3EH,
AHTHOONIACTEH WM XHUIEPTPODHUUEH, pareMo3eH, Au(PYy3eH CHCTEMEH, METACTATHYCH, HEBYC
BEHO3YC, BpOJCHM XeMoparnudu Teneanruekrasun (Sivapathasundaram, 2016). Iloseue ot
MOJIOBHHATA OT TE3W JIe3uH ce Habmrogasar 1o riasata u mmsita (Gupta et al., 2022). B ycraara
KyXWHa Hal-4eCTO ca ONMHCBAaHW XCMAHTMOMH Ha €3WKa, BEPOSTHO BBB BPB3Ka C OOraTtoto My
KkpbBocHabasBane (Sivaranjani et al., 2021). Xemanrnomure Ha Gy3ara ca pskoct (Adhikary et al.,
2014).

[pencraBsme psIIbK CITydail Ha XEMaHTHOM, Pa3OJIOKEH B OyKaTHaTa 00J1acT, ¢ SIHHCTBEHA
U3sBa HATMYKE HA JIMLEBA aCUMETPHsL, JIEKyBaH ype3 MHHIUMAITHO HHBA3HBEH HHTPAOPAJICH TOIXO/.

[MamueHT 0T MBXKKH 11011, Ha 38 romuHu, 6e3 MpUIpyKaBaly 3a00IsIBaHMs, TOTHPCUIT TOMOIL]
[0 MOBOJ HapacTBamla MOAyTHHAa B 00jacTTa Ha JisiBa Oy3a, JaTWpaiia OT OKOJO TOJAWHA,
0e30011e3HeHa. OOCKTUBHOTO M3CIIEIBAHE YCTAHOBH JIMIIEBA ACHMETPHS, TIOPAJIH HATMIUE Ha MEKO-
enacTuyHa Gopmarius, pasroyioKeHa B JIsiBa OykamHa 00JIacT, HAITBIHO 0e300J1e3HeHa TPU
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manmanys, 6e3 MaHHW 3a (QUIYKTyarus ¢ pasMepu
okomo 2 Ha 4 cMm. IlokpuBHHTE TBKaHH €KCTpa- M
HHTPAOPAITHO He Osixa aHrakupanu (¢ur. 1).

He ce ycraHOBHXa NIPOMEHH B KOJIMYECTBOTO H
KaueCTBOTO HA CIFOHKAaTa, OTHCICHH OT M3XOMHHS KaHall
Ha IapoTH/HATA CIIIOHYEHA JKJie3a BiIiBo. Exorpadckure
JITaHHW Haco4Baxa KbM MEKOTBbKaHHa (opManusi ¢ pe3Ku
T'PaHUIIM, KOATO IIPUTHCKA U 1e(OpPMHUpA MACTHOTO TSUIO Ha
Oy3ara. IlapakiuHuuHWTE  U3CIEABaHHA  IOKa3axa
CTOMHOCTH B TPaHULIUTE Ha HOpMAaTa.

IIpoBene ce XUPYPru4YHO JEUEHHE: IO JIOKAIHA
NpPOBOJHA AHECTe3Ws Ha JIeBHA MaKCWIapeH ¢
MaHauOymapen HepB cbc Cemranect 1: 200 000, 4
KapIyJid, c€ OCBHIIECTBH WHIM3MS Ha JIMTaBULATA Ha JIsIBA
Oy3a ¢ IBJDKMHA OKOJIO 2,5 M, YCIIOpEeTHO Ha NyKTyca Ha s @ :

& S A
MapoTHIHATA JKJ1€3a W Ha OKono 1,5 kaymamHO OT ®urypa 1. IIpegoneparupen

npoekuusTa My. IIpe3 TO3M ROCTBII Ce OTNPENAPHPAaXa  excrpaopalIcH MBI HA MALHCHTA.
MEKHUTE ThKaHH B 00JAaCTTa M BU3YyaIH3Hpa CE YacT OT
MAacTHOTO Tsu10 Ha Bumia (¢ur. 2).

Otkpu ce (opmarus C JHBHACH [BAT, HEpPaBHA MOBBPXHOCT M MEKa KOHCHCTCHIIHS,
CpacTHaia ¢ eMHHS OT U3PACTBIUTE HA MACTHOTO TsU10. TyMOpBT ce exkctupnupa (¢dur. 3).

®urypa 2. HTpaonepaTHBeH U3IIe — ®urypa 3. Excrupnupan
HMHTpaopasieH JOCTHII U IposadbupaHe Ha KaBEPHO3EH XEMaHTUOM.
MacTHOTO TsUIO Ha buma.

®urypa 4. Kecen nocroneparuset pesynrar.  ®urypa 5. EkctpaopaneH usrien Ha
HalueHTa 7 JHU OCTOIEPaTUBHO.
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OcnliriecTBU ce xeMocrasza. Hamoxuxa ce eqMHUYHH, PeKbCHATH HieBoBe. Ha maruenTa ce
Ha3Hayu aHTHOWOTHK 3a 5 mHM — 3uHaT 500 MT mpe3 12 yaca opallHO W aHANTETHIW 3a 3 THH —
Humesmn 100 mr nipe3 12 gaca. bsixa magenn HacTaBiIeHUs 32 TIOCTOTIEPATUBHUS ITEPHO]] OTHOCHO
MOJIBPIKAHETO HAa OpaHA XMIHEHA U OXJIAXKIAIIN MPOLEAYypH B 00JIacTTa Ha OllepaTUBHATA PaHa.
XHUCTOJIOTMYHOTO HM3CJE/BAHE MOTBBP/AM HAMYUE HA KABEPHO3CH XxeMaHrHoM. O3qpaBHTEIHHSIT
MEPUO]T TIPOTEYE TIAIKO, MHTPAaOpAIHATa paHa 3a3/paBs MbpBUUHO. KOHIMTE ce OTCTpaHHMXa Ha
cenMus TiocTonepatuBeH JeH (¢ur. 4 u dur. 5).

2. JUCKYCHSA

OmucaHuTe B TUTEPATYpaTa XEMaHTHOMHU B OyKajaHATa 00JacT OOMKHOBEHO CE MPEACTABAT
Karo JIe3WH, aHTraXHpamy Kokara. PeqKuTe ciiydan Ha KaBEPHO3CH XEMAHIHWOM, PA3IIONIOKEH B
IBI00YMHA HAa THKAHWUTE, U3TPaKIaIly OyKaiHa o0iacT, ca JEeKyBaHH 4Ype3 XUPYprudHa Hameca,
nocpencteom excrpaopanen goctsil (Adhikary et al., 2014). B omrcBanust oT Hac ciydaii ¢ u3dpan
MHHHMAJHO MHBA3MBEH IOJXOJ — HHTPAOPAICH IOCTHII, KOWTO BOAHM OO OTIMYHH KO3METHYHU
pEe3yJITaTH, ChYCTAHH C MOCTHIAHE HA IIENUTC Ha JICYCHHETO — EKCTHpHAUusi Ha CHOPMHpAHUS
TyMop. MHTpaopaiHUAT MOAXOM € KOMIUIMLIUPAH, MOpagy JIMIcaTa Ha A00pa BH3yalu3alus Ha
ornepaTHBHATa 00JIACT M BE3MOKHHAT PUCK OT BB3HUKBAHE HA HCKOHTPOJIHUPAHO KbPBEHE.

ITo oTHOmICHHE HA JIeYeOHMS TIOMXO/ TIPH OPATHU XEMAHTHOMHU Ca BB3MOXKHH Pa3IHYHU
KOHCEPBaTHBHH, allapaTHU MM ONMEPATHBHU TEXHUKH, HO HAMA CTAHIAPTEH alrOPUTHM, HOpaIH
BB3MOXKHOCTTa OT BB3HHKBaHE Ha peauIia moteHuuanau ycnoxuenus (Lyssy & Puckett, 2024).
XeMaHrHOMHTE ce IMOBJIMSBAT OT OPaJHO HPHIOXKEHHE Ha Oera Giokepu (IPOMPAHONON), YUETO
JCUCTBHE HE € HAMBJIHO H3ICHEHO, HO BEPOSTHO BKIIOYBA BAa30KOHCTPHKTOPHO ICHCTBHE H
OTKIIFOYBAaHE Ha alloNTo3a HAa CHAOTENHANHHTE KICTKH, KaTo He TpsOBa 1a ce mpeHeOpersar
BB3MOXKHUTE CTPaHUYHH e(EeKTH — OpaguKapaus, XUIIOTCH3HS, XUIOTIHKEMIUsI B OPOHXOCTIA3bM.
Jpyra ommus 3a MEIMKaMEHTO3HO MOBJIHUSBAaHE HAa XEMAHTHOMHUTE € OPAJHO MPHIOKCHHE Ha
KOPTHKOCTEPOHIH, HAM-TIPEANOYUTAHHUAT OT KOUTO € MPEJHU30H, HO B JIATEpPaTypaTa ca OMUCAHU
MHOXKECTBO Pa3HOOOPa3HU CTpaHUYHH e(heKTH, OCOOCHO IpH Jiela, KOUTO BKIFOYBAT XUIIEPTOHHUS,
HEePCUCTUPAIlA XUIIEPTIIHIEMHEs, 3a0aBsiHe Ha Pa3BUTHETO M IPYTH, HAPEJ C JIUIICATA HA JIOKAJICH
OTrOBOP OT CTPaHa Ha TYMOpa.

XUpYypruvHOTO JICUCHHE Ce CMATA Ja Je(PUHUTHBHA OMIIMS TI0 OTHOILICHHS HA OPATHHTE
XeMaHTHOMHU. B suTeparypara ce OTKpPHBAT MHEHHS 3a MO-IIAJSII HOAX0 OCOOCHO MPH TOJIeMH
(dopmamiu BB Bpb3Ka ¢ Bh3HHKBaHe Ha (yHkimonanHu aepumuta (Lyssy & Puckett, 2024). Eto
3aI0 MOJXOABT, KOWTO HHE MPUIOKHXME O MPEACTABISABAT WHTEPEC 3a HaydyHaTa OOIIHOCT B
CBETJIMHATA HA HMHTEPECHT KbM MHHHMAIHO HHBA3WBHUTE OPraH-ChXPAHABAIHM OICPAllMd B
ME/IUIUHATA.

3. 3AKJ/IIOYEHUE

HpI/IJ'IO)KGHI/IS{T OT HaC METOJ Ha JICUCHNC Ha KaBEPHO3HUA XEMAaHI'MOM B 6yKanHaTa O6J'IaCT,
MOCPEACTBOM HMHTPAOPAJIEH HAOCTHII, MO CBHHICCTBO IMPCACTaBIsABA MHUHUMAJIHO HWHBAa3WBHA
mnmpoueaypa, ocurypsaBaiia Jle(i)I/IHI/ITI/IBHO JICUCHUEC Ha XEMAaHInoMa U OTJIIMYCH €CTCTUYCH PE3YJIITaT.
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HAPOJOHTHUT U TUABET: BBAUMOBPB3KA MEXK/Y JIBETE
HO30JI0OI'nAu
Mapusa Myraguuesa
Kareapa nmo napogontosorus u 30J1,
daxkyJaTeT MO JeHTAJIHA MeAuIIMHA, MeauuuHacku ynuepcuret — [liioBauB

PERIODONTITIS AND DIABETES: ABIDIRECTIONAL
RELATIONSHIP
Maria Mutafchieva
Department of Periodontology and Oral Mucosa Diseases,
Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: There is emerging evidence to support the existence of a two-way relationship
between diabetes and periodontitis, with diabetes increasing the risk for periodontitis, and
periodontal inflammation negatively affecting glycemic control. Among the mechanisms by which
diabetes contributes to the observed severe periodontal destruction are microangiopathy, impaired
immune cell function, accumulation of advanced glycation end products (AGESs), altered collagen
and bone metabolism. Periodontal treatment, on the other hand, improves metabolic control and
reduces systemic inflammation in patients with diabetes and should therefore be included in the
public health care of this patient population. Guideline for the management of the periodontal
disease in patients with diabetes is provided.

Keywords: periodontitis, diabetes mellitus, treatment guideline

[TapoJOHTUTHT € BB3MAIUTEIHO-ACCTPYKTUBHO 3a00jsiBaHe C OakTepuanHa ETHOJIOTHSL.
HeszaBucuMO OT TOBa, HAIMYUETO HA MAPOJAOHTONATOTEHH CaMO IO ce0e CU HEe3aIbDKUTEIIHO BOIH
0 UHHUIUHpaHe Ha 3a0oyisiBaHeTo. ETHONATOreHe3ara Ha MApOJOHTHTA € KOMILIEKCHA |
MynaTudakropHa. Pesynrature OT peiuiia KIMHUYHA W HAYYHH H3CJIEABAHHS TMOTBHPXKIABAT
CXBaIl[AaHETO, Y€ MMYHHHUSAT OTTOBOP KbM OAaKTepPHATHHTE MATOTCHU B TOJSIMA CTEICH OIPEIeIs
TEXKECTTa U MPOTrpEecHsTa Ha MapOJOHTAHATA ACCTPYKIHI. KakTo MOHMKEHUAT, TaKa U CBPBX-
PEaKTHBHUAT UMYHEH OTTOBOP CE CBBP3BAT C MO-TEKKH KIMHUYHU (HopMU Ha 3a0oisiBaHeTo. B Taszu
BpPBb3Ka HAJIMYUECTO HA CUCTEMHH 336OHHB3HI/IH N CbCTOSHHA, U3MCHAIIN ThKAHHATA aHATOMUA H
(1)I/I3I/IOJ'[OFI/I$[ I/I/I/IJ'II/I HMMYHHAaTa 3aliuTa Ha MaKpoOopranusma KbM MapoOJOHTATHUTE MMaTOTCHU OKa3Ba
BIMSIHAE BBPXY CKOPOCTTa Ha MPOrpecHs W MPOrHos3ara Ha mapogontura. OT apyra crpaHa,
CBBPEMCHHU JITaHHU IIOKa3BaT, Y€ MapoAaOHTaIHaTa I/IHq)eKHI/If{ IIOBJIMsIBA HETATHUBHO CUCTEMHOTO
3[paBe Ha nanueHTta. Bciuuko ToBa omnpeesns He0OXOAMMOCTTA JIEKapsIT 10 JIEHTAIHA MEeTUIINHA 12
IO3HaBa rpymnara OT CUCTEMHU 336OHHB3HHH N CBCTOSAHHUA, 3acdAraliy MmapoJOHTAJIHUTE THKAaHU.
Haii-no0pe npoy4eHa e Bpb3KaTa MapoJOHTUT-THA0ET.

3axapHUAT OUa0eT € KOMIUIEKCHO MeTaOONUTHO 3a00IIsiBaHE, XapaKTePH3UPAIIo ce C
HaMalieHa WHCYJIMHOBA MPOJYKIHUS WU ThKaHHA PE3UCTCHTHOCT KbM HAJUYHUS MHCYIUH, BOACIIH
JI0O XPOHUYHA XUIIEPIIMKEMUs. 3aCETHATU Ca KAaKTO BBIVICXHMPATHATA, TAKa U BIOCICACTBHE Oel-
ThYHATA W JUMUAHATA O0MsiHA. PaznuyaBar ce jaBa OCHOBHM Tumna nuader — tun | (MHCYIMHO3a-
BHCHM), CpeIlall ce OCHOBHO Tipu fera u tui || (MHCyTMHOHEe3aBUCHM), XapaKTepeH 3a Bb3PacTHU
UHIUBHIM. VI3BECTHU ca U JOMBIHUTEIHH TUIIOBE AualeT, pa3BUBAIlK Ce BTOPUYHO Ha 0Oa3ara Ha
JIPYTO CUCTEMHO CBHCTOSIHME/3a00JsIBaHE KaTO TECTAl[MOHEH auadeT, nuabeT, acoIMUpaH ChC
3a0oJIsiBaHMsl, HAPYIIABAIIM MHTEPUTETa W/Win GYHKIHATA HA MAHKpeaca, TYMOPHU, CHIOKPHHHH
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3a0oisBanms (cuHapoM Ha Cushing), mpuem Ha MemaukaMeHTH (TJIFOKOKOPTHUKOWAW) U ap. Haid-
3acerHara € BacKyJjlapHaTa CHCTeMa, C Pa3BUTHE Ha MUKPO- K MAKPOAHTHOIIATHH. Y CTAHOBSIBAT CE U
nedekTd B KJIETKUTE HAa MMYyHHATa 3alldTa M B KOJIOTCHOBHs MeTa0onn3bM. Taka omucaHuTe
HApyUICHHs OMNpeIessIT NaToreHe3aTa Ha IMIECTTE XapaKTepHH 3a auabera yCIOKHEHHS —
peTuHOMATHA, HepOIATHA, HEBPONATHs, MaKpOBACKyJapHHU 3aboisBaHus (MH(APKT, MHCYIT U
ap.), 3abaBeHO 3apacTBaHe Ha paHu U napogoHtut (Loe, 1993).

OpajHuTe M3SBU TIpH AuabeT ca pasHOOOpasHH, HO HecneUuUUYHH; HE MPEICTaBISIBAT
MAaTOTHOMOHHMYEH TPH3HAK Ha 3a00NABAHETO M OOMKHOBEHO JHIICBAT MPH MAlMEHTH C J00pe
KOHTPOJIUpaH TIHKeMH4eH craryc. Cpen TAX ca alleTOHOB IbX, KCEPOCTOMHES, CHHAPOM Ha
HlIapemara ycra®, aHryiapeH XelIuT, MepcHCTHpalld Yiuepanud, aTpodus Ha MHanuiapHaTa
JIMTaBHIIA [0 T'bp0Oa Ha e31Ka, 320aBEHO 3apacTBaHE HA PAHH, MOCTEKCTPAKIIMOHHH AIBEOJIUTH U JIp.
YcraHOBeHHM ca KOJIMYECTBEHH M KA4eCTBEHH M3MEHEHUsI B MUKpoQIopara B yCTHaTa KyXHHA, C
npenoMuHEpaHe Ha BumoBe kato Candida albicans, hemolytic streptococci u staphylococci, koeto
ce CBBP3Ba C MMO-BHCOKA YECTOTA Ha 3b0CH Kapuec W OpajHa KaHAWI03a MPH Te3H MalEeHTH
(Newman et al., 2015).

Cpen Haii-xapakTepHuTe 3a AuadeTa ca mapofoHTanHuTe u3seu. [lanmenture ¢ auader mo-
Y4eCTO U MO-paHo (OCHOBHO mpu Tl |) pa3BUBaT MApOJOHTHT. Y CTAHOBEHO € METKPATHO MO-BHCOKO
IpeBajMpaHe Ha 3a00JIBaHETO Cpel THHHEHIKBbpPU ¢ nuabeT B CpaBHEHHE ChC 3/paBUTE MM
Bpectaui (Newman et al., 2015). Knuaudnara Haxoaka MOXe Ja BKIIFOYBA pa3pacTBaHe Ha
TMHTHBaTa W/WIA TUHTHBAJIHU IOJUNHU. XapakTepHO 3a aumabeTa € W3pa3eHOTO THUHI'MBAJIHO
BB3MaJICHUEe ¢ Npody3HO KbpBEHE, IBJIOOKH MAapOJOHTAIHH JKOOOBE, M3pa3eHa KOCTHA 3aryoa,
MOBHIIICHA 3b0OHA MOJBM)KHOCT, TCHIACHIMS KbM OBp3a mporpecus u ciada MpeIBUIMMOCT Ha
TeparneBTUYHKUTE pe3yaTaTd. [10100HO Ha KOKHATA MUOJEPMHUs, B YCTHATA KyXHMHA ce HaOJII0aaBaT
MapoJOHTANHU abcuecu W/HWIM CymypupaHe oOT Jkoba. Makap M HE MaTOrHOMOHHYHH,
PeLMANBUPAIIUTE TAPOJIOHTATHH aDCIIECH Ce CUMTAT 3a criennpUUeH MPU3HAK Ha 3a00JIABaHETO.

Heob6xoaumo e j1a ce nojueprae, 4e 11abeThT He MPUIMHABA THHTUBUT WM MTAPOIOHTHT, HO
M3MEHsl ThKaHHUSI OTTOBOP HA MAPOJOHTAIHHTE CTPYKTYpH KbM HAIHYHHUTE JIOKATHH (HaKTOPH.
PeyiupaHoTo CIIOHOOT/ENSHE C€ CBBbP3Ba C IOBHIICHO IUIAKOHATpyIBaHe. M3pa3eHo €
CXBAalIaHETO 3a BB3MOXHHU Ka4YCCTBCHHU IIPOMCHU B JCHTAJIHUA 6I/IO(bI/IJ'IM, acoguupaHu ¢
MOBHUILICHUTE HUBA Ha TJIFOKO3a B KpeBUKYyIapHaTa Teunoct (Shi et al., 2023). Taka nanpumep, oT
MapOIOHTANHUTE JHKOOOBE TPH MAIMEHTH C JHa0eT 3HAYMTENIHO mo-decto ce m3onmupa Candida
albicans, xato e ycTaHOBeHa CHJIHA acOIMAIlMs MEXIy HAJIWYMETO Ha rbbara W TEKECTTa Ha
napojoHTanHoto 3abonsBane (Canabarro et al., 2013). He3aBucuMo OT ChINECTBYBaHETO Ha
MPOTUBOPEYMBHU JaHHU IO TeMaTa B JINTEpPaTypara, KbM [HEIIHA JaTa Ca HAIUIE HEeJO0CTAThUHH
JIOKa3aTesCcTBa, IMOJAKPENsIId poisita Ha crnenuduuHa MHUKpodiopa B MaToreHesara Ha
MApOJIOHTUTA NIPU TUA0ETHO OOJTHHTE.

[puunHa 3a TexKaTa ASCTPYKLHUs Ha MApOJOHTA ca KyMYJNATHBHHUTE e()EKTH OT HamajeHa
UMyHHa 3allUTa, CMyTeHa TPO(pHKAa U HapylIeH HHTEIPUTET Ha MApPOJOHTAJIHUTE THKAHU.
VYcraHoBeHH ca Je(eKTH BbB QYHKUHUATA HAa MOTUMOP(POHYKICAPHUTE JICBKOLIUTH, MOHOLUTHTE
Makpoarure, CBbP3aHU C YBPEAECH XEMOTAKCHUC, (haroruTo3a u axepupaHe KbM ChIOBHS €HIOTEI
(Newman et al., 2015). IoumxkenaTa B pe3ysnTaT Ha TOBAa MTbPBHYHA MMYHHA 3all[UTa YJICCHSIBA
OakTepuanHara nposuudepanus u HHBa3us. XapakTepHara 3a AuadeTa MUKPOAHTHOIATHS BOIU Ja
HapyllieHa TpopuKa B MApPOMOHTA. XHIIOKCHYHWTE THKaHW, OT CBOS CTpaHa, ca M0-ciabo
PE3UCTEHTHU Ha ACCTPYKTHUBHUTE CTUMYJIM Ha HNAPOAOHTONATOICHUTE B JACHTATHUA 61/10(1)I/IHM.
XpOHI/I‘IHaTa XUNECPriIMKEMUA OKa3Ba He6J’IaFOl’[pI/I${THO B'b3l]eﬁCTBPIe U BBPXY KOJAarcHOBHUA
Metabonu3bM. LIeHTpasHa polisi B MaToreHe3ara Ha KJIaCHYeCKHUTE yCIOXKHEHUS Ha auabera, B TOBA
YHCIIO W TapOJOHTUTA, MIPAsAT T. HAap. IIHMKUpaHU KpaiiHu npoayktu (AGES), npencrapisBaiiu
NPOTEUHH, JIUITUIU WK JPYTH MOJICKYJIH, IPEThPIEIH HECH3UMHO TIIOKO3HIMPAHE B yCIOBHATA HA
3aBHIICHA KPbBHA IJTI0OKO3HA KoHIeHTpauus. Cebp3BaneTo Ha AGES ¢ perientopu o moBspxHOCTTA
Ha MOHOLUTUTE WHAyLHMpPA MPEKOMEPHA CEKpeLHs Ha JIOKaJHH W CHCTEMHH MEIHaTOPH KaTo
unrepiaeBkud-1 (IL-1), IL-6, unCcymuHOMOAOOEH pacrekeH (akTop-1, TyMOp HEKPOTH3MpALL
¢axrop-anda (TNF-o) u TpomOonuTeH pacrexeH (GakTop, KOETO BOIM 0 Pa3sBUTHETO Ha TEXKBK
napogontut (Baeza, 2020). Jomsnaurentno, AGES oMmpekBaT KoJIareHOBUTE BJIaKHA Ha IapOIOHTa,
NpPEeBPBILANKA ' B MO-CJIa00 pa3TBOPUMU U CMYINABAMKKM KAaKTO TAXHATa pe30pOlMs, Taka W
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KJIeThYHaTa MHrpanus mnpe3 Tax. [lepcuctupanero Ha ,,cTap® KoJlareH € MpEeIIrocTaBKa 3a MOo-
JIlecHaTa NeCTPYKIUs Ha mapojonTta. Hamure ca u nedextu BB pyHKuusaTa Ha Gudpodimactute ¢
MOHM)KEH KOJIATCHOB CHHTE3 M YBEIMYEHa MPONYKLMSA Ha KOJIareHasH M INpoHH(IaMaTOpHU
[UTOKUHHU. Y CTAaHOBEHO €, 4e I1abeThT HapyllaBa M MeTaboIM3Ma Ha ajJBeoJapHaTa KOCT M BOIH
JI0 aKTHBHA KOCTHA Pe30pOIHs, MOHMKEHO KOCTOOOpa3yBaHe M MOBHIIEH PUCK 3a ocTeornopo3a (Shi
et al., 2023). Taka XUMIEPTIUKEMHIHO-MEANUPAHUAT MAPOJIOHTHUT CE CBBP3BA C IMO-TEKKA KOCTHA
3aryba OT MapoJAOHTHTA IIPH CUCTEMHO 3/IPAaBH MAalHCHTH.

IMopagu numcata Ha chenuduyHa maroMopdoJIOrHyHa W/MiIK OakTephadHa HaXo[Ka,
MapoOJOHTUTHT MPH JIHMIA C JIOMIO KOHTPOJIHUPAH TUabeT He ce OMpEeAeis KaTo OTAelHa 0oJecTHA
enununa (Albandar et al., 2018). Bernpeku ToBa acouuaiusata quadeT/mapoOHTUT € HEOCTIOpUMA.
Cnopen aBTOpHTE Ha CBBpPEMEHHaTa KiIacU(UKamMs HAa MAapoOJOHTAIHHTE M ICPUHMIUIAHTHH
3abomsaBanus U cbeTostHAA OT 2017 T. prickoBH (pakTOpH, MMAIK OTHOIIEHHE KbM YCKOPSIBAHETO Ha
npexoaa KbM IMO-TEXBK CTaguii U OTrOBOpPa KbM JiedeHHe, TpsOBa na ObJaT MHKOPIIOPUPAHH B
JIuarHosara Ha 3aboussiBaHeto. [IpHHOC Ha Taka mpeasiokeHaTa Kiacu(uKanus € BKIOYBAHETO HA
nuabeTa/TIMKeMUYHHSl  CTAaTyC Karo MOIM(HKATOp Ha PUCKOBHSA Kiac Ha IapOAOHTHTA.
[TpyHaUISKHOCTTA KBM JaJIcHa TPYIIa PUCKOB KJIac ce onperens Ha 6a3a CTOMHOCTUTE Ha MIMKHPaH
xemorio6un (HbALc), kakro cneasa (Albandar et al., 2018):

e  PuckoB knac A — HOpMOTJIUKEMUS

e  Puckos knac B — nanuenT ¢ koutpoaupan auaber HbAlc < 7%

e  Puckos knac C — marnuenT ¢ jiom riukemuued koarposr HbAlc > 7%

JuarHoctTuipaneto Ha puckoB kiac C e HHIUKATOP 3a Obp3a Mporpecus Ha 3a00SIBAHETO
H JIOII TePareBTHYCH OTTOBOP.

3HaYMMOCTTa Ha aCOLMALUATA JHAOST-TIAPOJOHTHUT MPOU3XOKIA U OT CHIIECTBYBAaHETO Ha
obparHa 3aBUCHMMOCT. CBBPEMEHHH IOKJIAAW pPasKpHBaT, Ye HATMYMETO HA TEXKBK MAPOJOHTUT
NOBJIMsIBA HEONAaronmpHATHO MeTa0OJIMTHUS cTatyc Ha JuabetHo Oonnute. Cumra ce, ue
MEPCUCTHUPAHETO Ha BHCOKO BHPYJICHTHH MHKPOOPIaHM3MH B NApPOJOHTAIHHUS KOO M TEXHHTE
€H3MMH Y TOKCHHH MPEIN3BUKBAT JIOKAJHA MIMYHHA PEaKIHs, CBbP3aHa ChC 3HAYMMO TIOBHILIABAHE
Ha npouH(paamaropHu mojekyiau karo TNF-a, IL-1, IL-6, PGE2 u np., KOUTO HaBIM3aliKu B
KPBBHOTO PYyCJIO JOBEXIAT O ChCTOSHHE HAa CHCTEMHO XpOoHMYHO Bh3manenue (Bendek et al.,
2021). To oT cBOS CTpaHa HWHAyIHpAa HWHCYJIMHOBA PE3UCTEHTHOCT B THKAHHTE U OTTAM —
MOBHIIIABaHE HHUBATa HAa KPHBHA 3axap. B mojkpena Ha Ta3u Te3a WHAWKATOPHUTE 3a CHCTEMHO
Bo3nanienue CRP u GpubOpuHOreH ca MOKIaJBaHU 3aBUINCHU MPUH MHOTO OT MAIUEHTHUTE C TEXKBK
mapomoutut (Newman et al., 2015). Ce3aaBa ce mOpodYeH Kpbr, MPH KOWTO MApOJOHTAIHATA
HHGpEKUUs BIOIIABA TIIMKEMHYHHUS CTaTyc, KOETO OT CBOS CTpaHa, N0 BedYe OIHCAHHTE
MATOTeHETHYHN MEXaHU3MH BJIOIIABA NapojoHTanHara nectpykius (Shi et al., 2023) (¢ur. 1).

" JmaGer \\‘
/4 BIOIIABAHE HA |
| DIHKeMHYHHSA /,
Hucymnopa N _ V_CT‘“"C _
PEIUCTEHTHOCT — I
HapyIIeHa DIFOKO3HA
XOMEOcTas3a t AGEs,
JuCdYHKIHA HA
PMNs, Mo, Mf
Crerosnue Ha
HCTEMHO XPOHHYHO
1 TNFo,tIL-1B;
KOJareHasH,
- HapYIIEH KOJAreHoB
A)S ot PMNs, MeTabOoIHIBM,
| tTNFa, tIL-1B, aTePOCK/IEPOTHYHH
\T PGE; /< JIE3HH
B TlapoaonTHT L/
G(-) Gaxrepun, LPS Bromasane Ha

NAPOAOHTAIHHA CTATYC

®@urypa 1. [Topoden Kpbr Ha B3aUMHO BIIOIIIABaHE Ha MAPOIOHTAIHUS M ITTUKEMUYHUS CTATYC.
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Cropen koxopTHO mpoyusane Ha StOhr 2021, mmaberHo GonHuTe mMat 24% Mo-BHCOKA
4ecToTa Ha MapOJOHTHT B CPAaBHEHHUE C NMALMEHTH 0e3 AuadeT, a MalueHTHTE C MApOJOHTHT UMaT
26% 1mo-BUCOK pHCK OT pasButHe Ha auaber (Stohr et al., 2021). JIOMBIHUTEIHO, CHIIECTBYBAT
JOKJIQIA, KOUTO MOKA3BaT, 4e TEXKKHAT MApOJTOHTAJIEH CTAaTyC MPEAIISCTBA HE CaMO BIIOLIaBaHE HA
ITIMKEMUYHUS KOHTPOJI BBB BPEMETO, HO W HAyalOTO Ha HIKOM OT KIACHMYEeCKUTe NHAaOCTHU
ycnoxuenus (Shi et al., 2023). Taka nanueHTUTe ¢ aBAaHCHPaH MapOJOHTHUT ca MOKa3alid 3HAUUMO
MO-BHUCOKA YECTOTA Ha MOCIEeIBALIA MAaKpOBACKYJIapHH M OBOpedHH 3a00siBaHHS B MEPHOA Ha
HaOIFOICHHEe B CPABHCHHE C TE3W C TMHTHBUT WM JIEK MApPOJOHTUT MPU CXOMACH TJIHKEMUYCH
KOHTPOJI B HAYaJHUsI cTaTyc Mexay asete rpymu (Newman et al., 2015). Beuuko ToBa qoBekna a0
CXBAII[AHETO, Y€ PEAYLUPAHETO Ha OAKTEPHUATIHOTO HATOBapBaHe, a OTTAM U JIOKATHOTO U CHCTEMHO
XPOHHYHO BB3MAICHHE CJeJ MapoJOHTAlHa Tepamus cJleiBa Ja M[oJoOpH HHCYJIMHOBATa
YyBCTBHTEIHOCT Ha THKAHUTE M Ja JIOBEJE JO KOPUTHPaHe Ha MIMKEMHYHUS CTaTyC IPH IAllUECHTH
¢ muabet tum || (Newman et al., 2015). TakoBa pa3BuTHe He ce O4akBa npu auabet Tut |, cBBp3an
C JIMIICa HA WHCYJWH, a He ¢ MHCyIuHOBa pesucrenTHocT (Newman et al., 2015). B tasu Bpn3ka
Baeza M. 1 KOJNeKTHB J0Ka3BaT B IPOBEICHHS OT TSAX METa-aHaIHM3 Ha 6a3a IeBET PaHIOMH3UPAHU
KIMHAYHA TpoyuBaHus, dye SRP (modmcTBaHe M 3ariiakJaHe Ha KOPEHOBHTE ITOBBPXHOCTH)
edekTuBHO peayiupa HiBaTa KakTo Ha CRP (C-peaktuBen npotenn), taka u Ha HbALc (Baeza et
al., 2020). Cpen KIMHHYHUTE TIOM3H OT MOCTUTAHETO HA TOPEMOCOYCHHUTE PE3YJITATH ABTOPHTE
M3THKBAT pelyLIMPAHETO HA MUKPOBACKYJIapHHUTE yclloxkHeHHs ¢ 35% 3a Bcexu 1% moHmwkeHne Ha
uuBata Ha HDALC u HamansBane Ha pucka OT 00pa3yBaHETO Ha aTEPOCKICPOTHYHH IUIAKH U B
MOCIIeICTBIE KapANOBACKyIapHHU HHIMACHTH IIpH moHmkaBane HuBata Ha CRP (Baeza et al., 2020).
Taka MapoJOHTATHOTO JICYSCHHUE MOXKE Ja MPEJCTaBIIsiBA WHOBATUBEH TEPANEBTHYEH MOJXO0J KaTo
MsIpKa 3a OOLIECTBEHO 3/paBe 32 HaMalsiBaHE Ha YCIOXKHEHUSATA M IMONOOpsSBaHE Ha CHPACYHO-
CBIOBOTO 3[[paBe Ha marueHTH ¢ Ta || quader.

Hacoxu 3a MeHaKUpaHe HA NAPOJOHTAJHOTO 3a00JIsIBaHe PU NALMEHTH ¢ Auader

1. MUHMMAITHO H3UCKYEMHAT HAGOp OT MApaKIMHHYHH WM3CIIEABAHUS TPH JIEUECHHETO Ha
MAIMEHTH C aHAMHE3a 3a 3aXapeH InabeT BKITIUBa HUBA HA KPBBHA 3aXap W TIIMKHPaH XeMOTIIOOHH.

A: TMarmentu ¢ koutposupan auaber (HbALc < 7%; kppBHa 3axap =~ 6.0-7.0 mmol/L) ce
TPETUpAT KaTo KIMHUYHO 3PABH.

b: MManumentu ¢ HekouTponupan anabet HbALc > 7% nomanat B Puckos kiac C.

CroitHoctH 3a rmukupad xemornobun (HbALC) nan 7% u 3a kpbBHa 3axap Han 10 mmol/L
MPENCTaBISIBAT OTHOCHUTEHA KOHTPAHHIUKAIIMS 33 TIPOBEXKIAHETO Ha aMOYIaTOPHH XHPYPrHUIHH
MaHUITyJIal[iid, B TOBA YHCJIO MApPOJOHTAJIHA XHUPYPIHSA M HMIUIAHTOJOTHS, a IOpH OaHaIHH
MPOIEJlypH KaTo yATPasBYKOBO TIOYKMCTBaHEe Ha 3b0eH KaMbk W SRP ce w3BBpIuBar moj
AHTHOMOTHYHA 3alIHTAa.

I[1py nanUeHTH ¢ HEKOHTPOJIUPaH THa0eT:

2. CrangapTHaTta MapoJOHTAIHA Tepalus MOCTHra Mo-cnada peayKius B IbIOOYHHATA HA
JDKOOOBETE U HE3HAYMTEITHO CIIeUENIBaHE Ha KJIMHUYCH aTallMaH.

3. [To-nobpu neyeOHM pe3yNTaTh ce OTYUTAT NPU KOMOWHHPAHETO Ha CyOTHMHI'MBAaJHA
MEXaHWYHA MHCTPYMEHTAIMs ChC CHCTeMHa anTuOWornuna tepanus (Newman et al., 2015).
Mexanuzmure, 1O KOHWTO JOMBJIHUTEIHATA AHTHOMOTHYHA Tepamds MOJ00psABa  KAaKTO
MAPOIOHTAIIHYS, TaKa U METaOOJIMTHHUSI CTATYC Ha MAI[HEHTa ca Bee ole HensBecTHU. CunTa ce, 4e
SIIMMHUHUPAT pe3uyaiHara Oakrepuanna (opa, HEOTCTPaHEeHA PH MEXAHUYHOTO TIOYHCTBAHE H
3arax/aHe Ha KOPEHOBHUTE TIOBbPXHOCTH.

4. AHTHOHMOTHLM OT TIpynara Ha TETPAUUKIMHHTE ca Ipernapatd Ha IbpBH HU300D.
TeTpauuKIMHUTE JOKAa3aHO CYNPECHPAT MIMKUPAHETO Ha MPOTSHHUTE, PEAYyLIUpAT KOHLCHTpaLUsITa
Ha AGES 1 HamMansBaT akTHBHOCTTA Ha THKAHHO-JECTPYKTHBHUTE MATPUKCHU METaJONPOTEHHA3H
(MMP) (Newman et al.,, 2015), ¢ koero O6IaronpusTHO MOBIMABAT HapyLICHHS KOJIArCHOB
MeTa0OJM3bM MPH AHAOCTHO OOJHHTE.

5. ITokaszana e ¥ Teparnus 3a MOLyJIMpaHe oTroBopa Ha opranuzMa (Host modulation therapy)
¢ npuiaraneTo Ha cyGantuMukpoOnu mo3u doxycycline (20 mg) 3a npoabIKUTENEH EPUOM OT
BpeMme.

IMpu iaHupane Ha XUPYPTrAYHA TAPOIOHTATHA TEPAITHs 1a C€ UMa TIPEIBUI:
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6. OuakBaHO 3a0aBCHO MOCTXHPYPTrHYHO O3IPaBSIBAHE W BHCOK PHCK 3a WHGCKTHpPaHE Ha
OTIEPaTHBHOTO TIOJIE.

7. HermpeaBuauMo KOPEHOBO MOKPUTHE MIPH MPOLEIYPH 3a JICUCHNUE HA PELIECHU.

8. HecurypHu pe3yiTaTu IpH MPOBEXKIaHE HA PEreHepaTUBHA TEParusl.

9. Ilo-BHCOK PHCK 3a HEyCIIEX PH UMILTAaHTHPAHE.

[Tpu jtont riMKeMHUYeH CTaTyC MapoJOHTAIHATA Tepalusl PAAKO MOCTUTa CTA0WIN3UpaHe Ha
JecTpyKTHBHUS mporec. OT ChILECTBEHO 3HAYEHHE € KBbMIUIAWBHCHT Ha MNallMeHTa KaKTo 3a
MOJIbPKaHe Ha ONTHMalIHA OpajylHa XMI'MEHa, Taka U 10 OTHOIICHHE Ha MPOBEKAAHETO Ha YECTH
KOHTpPOJIHM mperiead (Ha 3-4 mecena) KaTo HOJAbpXKama Tepamuss. YecTo HE3aBHUCUMO OT
CBHBMECTHUTE YCWIHMS Ha KIMHUIMCTa W TallieHTa 3arybaTa Ha KJIMHWYEH araliMaH, KOCT U B
pesynrar 3b0/3p0M mpommmkaBa. [lammeHTHTE C HEKOHTpoONHMpaH amaber dYecto OuBar
JIMarHOCTUIHpPaHu ¢ pedpaxrepeH maponoHTHT. ETO 3amo mporHozata Ha HapoOJOHTAIHOTO
3a00JIsIBaHE 3aBHCH OCHOBHO OT TIIMKEMHYHHMS CTaTyC Ha OOJTHUAL.
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OPAJIEH JIMXEH IIVIAHYC UJIX OPAJIHUA JIMXEHOUHHA
PEAKIIUU — JTU®EPEHIIUAJTHO-AUATHOCTUYHHA
CBOBPAXKEHMUSA
Mapus MyradumneBa
Kareapa no napononrtosiorus u 30J1,

DakyJITeT N0 JeHTAJIHA MeaulluHa, MeaunuHcKku yHuBepcurtet — [liioBaus

ORAL LICHEN PLANUS VERSUS ORAL LICHENOID REACTION -
HOW TO DIFFERENTIATE THESE TWO CONDITIONS
Maria Mutafchieva
Department of Periodontology and Oral Mucosa Diseases,
Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: Despite being a common oral mucosal disease Oral lichen planus (OLP) is often
challenging to diagnose due to overlapping clinical and histopathological features with other
conditions, such as Oral lichenoid reactions (OLR). The latter have an identifiable etiology and can
occur due to drug intake (oral lichenoid drug reaction); hypersensitivity to dental materials (oral
lichenoid contact reaction) or as part of the clinical manifestation of graft-versus-host disease
(GVHD). The differential diagnosis between OLP and OLR is difficult, however there are some
discriminatory features between the two conditions, that are discussed in the present paper. The
increased risk of malignant transformation in oral lichenoid reaction makes this entity of more
clinical significance and thereby increases the need of proper understanding of its diagnosis and
management.

Keywords: oral lichen planus, oral lichenoid reactions, oral lichenoid contact reaction, oral
lichenoid drug reaction, GVHD

Opanuusat nauxeH mwianyc (OJIIT) e XpOHWYHO BB3MAIUTENHO 3a00JIsIBaHE C HEU3SICHEHA
ernosorus. YectoTara My B CBETOBEH Maiab Bapupa Mexy 2% u 5%, kaTo 3acsira npeIMMHO KeHH
B METOTO W MIeCTOTO jaeceTmerre ot xwuBota uMm (Vicic et al., 2023). IpencrapisiBa ©MyHHO-
MEIMUPaHO ChCTOSHHE, PU KoeTo aBToruToTokcnuni CD8+ T-Ly pa3pyiiaBat 6a3aiHuTe KIETKH
Ha opanHus enutes. Onucanu ca mecT KmHIIHE ¢popmu Ha OJIII. Knacuyeckara manudecranms
Ha 3a00JSIBAHETO BKJIIOYBA O€NM XMIEPKEPATOTHYHU CTPHM C JaHTeN000pa3Ha KOHQHTYypaius
(petukynapsHa gopma). KeparoTnunure NpoMeHH Morar jaa ce IPeJCTaBsIT U BbB BHJ HA IAIyJn
(mamynapHa ¢opma) MM XOMOreHHa Osuta Iulaka (TurakoBa ¢opma). ATPOQHYHM YHacThIH
(arpoduuna dopma), epo3un (epo3uBHa popma) u mopu Oymu (Oyio3HA opMa) CHIO MOTAT JIa
OBaT YacT OT KIMHWYHATA HAXO0JKa. XapaKTepHU 3a 3a00JSIBAHETO Ca MHOXKECTBEHHTE JIE3UH C
OmnatrepanHo U cuMeTpu4HO pasnpeaencuue (Mutafchieva et al., 2018). XucronornynaTa Haxo/Ka
npu OJIIT e cieunduyHa, HO HE TATOTHOMOHUYHA U BKIIFOUBA XHIIEP-, IAPaKepaTo3a, akaHT03a HIIH
aTpodus B emuresa, Oa3aJHOKIEThYHA JHMKBe(UKAUUs M JICHTOBHACH IUTBTEH BBH3IAIUTENICH
uadmrrpatr or T-Ly B mowpxnoctHata lamina propria (Mutafchieva et al., 2018). Muoro or
MIOCOYCHUTE MUKPOCKOIICKM YEePTH MOTAT Jia ce OTKPHAT W IIpU ApYru 3aboisiBaHus. J{upekTHaTa
nmyHodyopecuennus (JIUD) paskpuBa IMHEAPHH WX “poIaBu’” OTJIaraHus Ha GUOPUHOTEH 110
NpOTeXKEHHETO Ha OaszamHata MemOpana w/wnu IgM (mo-psiako 19G w/wiu 1gA) HO3UTHBHU
KOJIOMJHU Tejla B MamwiapHus ciod Ha lamina propria. MnaupekTHata MMYHO(IYOpECUCHIHS
(UN®) no mpaBwio e ueratuBHa (Cheng et al., 2016; Miiller, 2017). Ilopaau romsamMoTo
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pasHOOOpasue B KIMHWYHATa M3Ba W HE HANBJIHO cHenupuYHATA XUCTOJIOTHYHA H
UMYHO(UTyOpECIIEeHTHa HaxOJKa IIUPOK CIEKThP OT 3a00isBaHUS BIM3aT B AU(EpeHIHaNTHO
JIMarHOCTUYHO ChOOpakeHWe HpH mocraBsHe Ha auarHo3arta OJIII. CeliecTByBaT CHCTOSHUS
n3BecTHH KaTo “OJIII mMuTaTOpH”, IEMOHCTPUPAIIN KIMHUYIHU U XUCTOJIOTHIHHU cxoacTBa ¢ OJIIL.
Haii-cepro3Ho 3aTpyJHEHHE B AU(EPEHINATHO-JUArHOCTHYCH IUIaH MPEICTABISIBAT T. HAP. OPATHH
nmuxeHouanu peakiuu (OJIP).

C T03u TepMUH ce 0003HaYaBaT CHCTOSIHUS, KOUTO Ca KIIMHUYHO U XUCTOJIOTMYHO CXOJHH C
WIMOTIATUYHUS JIMXECH TUIAHYC, HO 32 pa3jiika OT HEro MMar ompejeieHa (uaeHTHhHuupyema)
ernosorus. B 3aBucuMocTt oT mpuuyMHHHA (akTop ce pasnuyaBaT TpU ocHoBHH Tpynu OJIP: 1.
KoHTaKkTHM OpaJTHU JIMXEHOUIHH peakiuy; 2. MeIuKaMeHTO3HO UHYLIMPaH! OPAJTHH JINXECHOUIHH
peaknuy; 3. OpalHu TUXEHOUAHYU peaknuy pu bonecTTa Ha mpucaakara cpemry rocTONpHEMHIKA
(GVHD). Yecrorara na OJIP e mpubnusutento 2,4% ot obmrara momynanust u momoouo Ha OJIIT,
ce cpemiaT TpH IIBTH MT0-YeCTO TIPH SKeHH Ha cpezHa Br3pact (Agha-Hosseini et al., 2019). Maxkap ¢
pasnuueH OTKMoYBanl (akTop, TPUTE TOATPYNH JIMXEHOMIHH pEaKIUW CHOACISAT o0
MATOTCHETHYCH MEXaHW3bM — TO3M Ha HMYHHO-MEIMHPAHO YBPEXKIaHEe Ha Oa3alHHUTE
keparunouuntu (Al-Hashimi et al., 2007).

Kauanuno OJIP morat na ce maHudecTHpar Kato Besika efHa ot iectre ¢popmu Ha OJIIT
(Agha-Hosseini et al., 2019), Bapupaiiku oT acumnToMaTHyHU Oeiu je3uu (BB BUA HA CTPHUH,
NaryJIi WM IUIaKW) 10 O0JIe3HeHN aTpoGUYHH WK YJIIEPUPaHH MOJIeTa, C WK 0e3 HAINYUEeTO Ha
6ymu (Sarode et al., 2012; Warnakulasuriya et al., 2021). CumnroMaTukaTa 3aBUCH OT KIMHAYHATA
n3sBa, HO YECTO BKJIIOYBA M JONBIHUTEIHU OIUIAKBAaHMs KAaTO METaleH BKYC M CyXOTa B ycTaTa
(Agha-Hosseini et al., 2019; Sarode et al., 2012). 3a cwxaneHue, NIaTOAHATOMUYHOTO H3CJIEBAHE
cpmo He ¢ neduHuTHBHO 3a oTnudepeHnupane Ha OJIII ot OJIP, THil kKaTO XHCTONOTHYHATA
HaxoJKa TPH JBETE€ € TBBpJAE CXOJAHA. V3MeHEHMATa B €mMUTENa BapupaT OT XWUIEPIUIasHs 0
aTpo(usi criopes KIMHINYHATA U35Ba, €THOBPEMEHHO C XapaKTepHUTE XUAPOIINYHA JeTCHEpaIys Ha
0a3amHUTE KEPAaTHHOLMTH M anonToTHyHu Tenua Ha Civatte. CyGenuTenHo e Hanuie Bb3NaJICHUE
(Sarode et al., 2012).

Tonsim mponient ot nanmenture ¢ OJIP okasBat aneprus KbM KOHKPETEH CTOMATOJIOTHYEH
marepuan (Ismail et al., 2007) win mequkament (Agha-Hosseini et al., 2019; Ismail et al., 2007).
HesaBrcumMo oT TOBa AMarHoCTHYHATa CTOMHOCT Ha Patch tecra e nporuBopeunsa. Pesyarature or
JIU®, nemoHCTpUpalnyu ACMO3uTH OT (GuOpuH B obOnactra Ha OasanHata mMemOpana u IgM
MO3UTHBHU KOJOMIHHM Telllla W TNpeauMHO HeratnBHata MMW® cwmo He crocoOcrBar 3a
ortnudepennupanero um ot OJIIT (Cheng et al., 2016; Miiller, 2017).

Homobuo Ha OJIII, mpu OJIP chiio e Hanwie PUCK OT 3TOKAYEeCTBEHA TpaHC(OpMAIus,
nopazu koeto ot 2020 r. ceiuTe ca fo0aBeHN KbM rpynaTta Ha OpaJHUTE HOTCHIIMATHO MAJTUTHEHH
pascrpoiictBa (Warnakulasuriya et al., 2021). Hemuro noBede, mo-royisiMma 4act OT U3CICBAHUATA B
JUTepaTypaTa JOKJIaaBaT M0-BHCOK MAJMIHEH IOTEHIMAN 3a JIMXCHOUIHNTE JIE3UH B CPABHEHHUE C
TO3W NpH uaronaruuHus auxeH mwianyc (Agha-Hosseini et al., 2019; Casparis et al., 2015, Miiller,
2011). ITo ortHoweHue Ha pasznuuHute rpymu OJIP ce cumta, ye ManurHeHa TpaHC(HOpMALU
MPETHPIISIBAT JTUXCHOUTHUTE JIE3UH CBHP3aHU ChC CTOMATOJOIMYHU Bh3CTAHOBSIBAHUS U TE3H MPH
GVHD, Ho He 1 MeTUKaMeHTO3HO-HH Ay IupanuTe Takuea (Agha-Hosseini et al., 2019).

ITo-BHCOKHAT PUCK OT 03J0KaueCcTBsBaHE Hajara HaBpeMeHHO oTaudepeHumpane Ha OJIP
ot OJIII, Thi1 KaTO IBEeTE CHCTOSHUS HM3MCKBAT PAa3NU4YHO JeueHue. IlocTaBsHETO Ha NpaBHIIHA
JIMarHo3a € MPeIu3BHKATENICTBO Ipel KIMHUIMCTa U ClefiBa Ja ce 0a3upa eJHOBPEMEHHO Ha
JIAHHUTE OT aHaMHe3aTa, KIIMHUYHHUS Mperyie]l U pe3ysiTaTuTe OT HPOBEACHH aleproJIoTUYHO U
XHMCTOJIOTHYHO M3CIIEBAHE.

KonTakTHn opajsnu juxeHouanu peaxkuun (KOJIP)

HabnromaBar ce Haii-4ecTO B KOHTAaKT C aMaJraMeHH OOTypaluH, ChIbPKAIIH JKUBAK,
BBIPEKH Y€ OCTAHAINTES KOMIIOHCHTH Ha TE€3HM PECTOPAldd — MEJ, [IMHK W Kajai, ChII0 MOTaT aa
uaayndpar cepbxuyscteurennoct (Agha-Hosseini et al., 2019). Cuura ce, 4e Kopo3upaiu
amanraMeHu OOTypalliH, C OTYYIIEHH W HerJaJKu phOOBe ca MO-CKIIOHHH Ja OTKJIIYAT PEeaKilHst
(Agha-Hosseini et al., 2019). Ha npaktuka, TUXEHOUJHN PEAKIMU Ca JOKIAJBAHH KbM IMOYTH
BCHUUYKH MAaTEpHalv, HU3MOJ3BAHH B CTOMATOJOIMYHATA HPAKTHKA — KOMIIO3UTH, ChIbpKAIlH
cvomuctu 6asu HEMA wu Bis-GMA; neHTannu criaBu, BKJIIOYBANIM HHUKEN, XPOM, KOOAIT,
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nanaadit; akpwiaosd IwactmMacu u ap. (Agha-Hosseini et al., 2019; Cheng et al., 2016).
W3HenasBaio, NOpH MaTepHald, CYMTAHH 32 XHIOAICPTHYHH W C ONTHMAHA OHOJIOTHYHA
CBBMECTUMOCT KaTO K€paMHKa, TJIaC-HOHOMEPHHU IMMEHTH U 3J1aTO ca CKIOHHHM ja mpuauHIT KOJIP
(Agha-Hosseini et al., 2019; Al-Hashimi et al., 2007). Knuuanynata Manudectands MoXxe aa ce
[OSIBU TOMUHHU CIIEJ TOCTaBSIHETO Ha JEHTAIHOTO Bb3cTaHoBsBaHe (Agha-Hosseini et al., 2019).
KOHTakThT MeEXIy OpajgHaTa JWIaBUIA W CYCIEKTHHS Marepual HHAyIHUpa 3a0aBeH THI
cBpbxuyBcTBUTeNHOCT (IV TH). [10 CHIIECTBO Ta3M peakKiys MPEACTABIABA KICThYHO-MEIHUPAH
HMYHEH OTTOBOP, C YY4aCTHETO HA CEHCHOWIM3MPaHH KbM jaajaeHus aHtured T-Ly m makpocary,
MpeIM3BUKBAIIM YBPE)KIaHEe Ha KEPATHHOLMTHTE OT Oa3amHus cioii Ha emurena (Agha-Hosseini et
al., 2019). TlpexBun ommcaHaTa MaToreHe3a € OMpaBOaHO MpoBekAaHeTo Ha Patch Ttect 3a
CBPBXUYBCTBHTEIHOCT, BBIIPEKH Y€ NUATHOCTHYHATA M TPEIUKTHBHA CTOWHOCT Ha METOIa, IO
kacae KOJIP u edekra crnen oTcTpaHsBaHe Ha MpEAIIOIaTaeMUs aHTHTSH, OCTaBa MPOTHBOPEUNBA
(Al-Hashimi et al., 2007). B u3cinenBane Ha Laine mbiaHo 3aiu4aBaHe HA TMXEHOUIHUTE JIE3UH CIIE]
MOAMSIHATA Ha amairaMeHH o0Typammu e ortdeTeHo B emBa 45,2% (28/62) ot marmenrure c
no3utuBeH (+) Patch tect u B chioro Bpeme e Hanmuie o3apassBane B 20% (3/15) ot ciyuawnte ¢
neratuseH (-) Patch rect (Laine et al., 1997). OcHOBHOTO NpHJIOKEHHE HA METO/Ia HA MIPAKTHKA CE
CBEX[1a 10 OTpEIeIITHE Ha MOAX 0111l 3amecTBar Marepuan (Al-Hashimi et al., 2007). O6ukHOBEHO
KOJIP u OJIII cnomensT CXOAHU OOPMBHM €IMHHUIM, CHMIOTOMATHKA, XUCTOJIOTUYHU HAPYILICHNUS,
JND u UND uaxonku (Cheng, 2016; Miiller, 2017).

OrtHocuTeHU ¥ 06ekTHBHHU pa3iuku Mexay KOJIP u OJII (dur. 1)

3a pasnuka oT qu(y3HOTO, OUIATEPATHO U CHMETPUYHO Pa3lpe/elcHue Ha M3MCHEHUSTA
npu OJIII, KOHTAKTHUTE JTUXCHOUIHH JIE3UHU Ca 9€CTO SANHUYHH, PA3IIONOKEHN YHIIATEPAIHO U B
HEMOCPeNCTBeHA ONM30CT ¢ MpUYHHsBAIMs TH neHtaineH matepuai (Cheng et al., 2016; Miiller,
2017; Sarode et al., 2012). ITo Ta3u npryrHa Haii-uecTaTa JOKaIU3aIKs 32 TAX € OyKaaHaTa MyKo3a
W MpUITIDKanIus natepajieH ppo Ha esuka (Cheng et al., 2016; Miiller, 2017; Sarode et al., 2012). B
Cllydyan Ha 4YYBCTBHUTCIIHOCT KbM KOMIIOBUTHH peCTOpallMUM HM3MCEHCHUATA MOTaT Aa 3acsarar
nabuanHaTa uraBuiia — 30Ha HerunnyaHa 3a OJIIT (Agha-Hosseini et al., 2019). Karo oTHoCcHTeTHI
xuctonorunyuu ok Ha KOJIP ce mocousa OTKPUBAHETO HA U3KITIOYUTCIITHO IIJIBTCH HI/IM(I)OL[I/IT@H
UHOWITPAT, BogeN] 10 GOpMHUpaHe HA TPETHIHH JUMGPOUIHH (HOIUKYIH (ChbCTABEHH OT B-KIIeTKH,
ChABPIKAIIY QOJIUKYIAPHH ASHAPUTHH KJIECTKH, 3200MKOICHN OT T-KJIETKU U MaKpodaru); Ie160K0
Pa3npoCTHpAI] Ce BB3MAJIUTENICH HHQPMWITPAT, CMECCH BB3MAIUTENICH HHQMITPAT, ChIbPIKALI
€03MHO(MIIN, TIa3MaTHYHH KIETKH U HEYTPOQUIH H/UIH (POKAIHO MEPHBACKYJIAPHO BB3MAICHIE
(Agha-Hosseini et al., 2019; Miiller, 2011; Miiller, 2017). B ciyuaunte na KOJIP Patch TecTsT KbM
CTOMATOJIOTUYHU MaTepuain OOHMKHOBEHO € TMOJIOKUTEJICH, BBIIPEKHU Y€ HECTATUBCH PE3YJITAT HE
u3KIoYBa auarHozara. OkonuatenHata auarnosza KOJIP ce mocraBs “ex juvantibus” — cien
OTCTpaHsBaHE Ha MPE/IOIaraeMOTO ICHTAIHO BB3CTAHOBSIBAHE JIE3WUTE M3YE3BAT B PAMKHTE HA
HSIKOJIKO ceamunu mwin mecena (Agha-Hosseini et al., 2019; Miiller, 2011).

MeankaMeHTO3HO HHAYIIMPAHHN OPaJIHU JuxeHonaHH peaknun (MU OJIP)

CUCTEMHUST MPHEM HA MEIUKAMEHTH ChIIO MOXKE Ja HHIY[Hpa I[OsiBaTa HA OpaIHU
nuxeHouaHN ne3uu. Cpen Hali-uecTo acOlMHpaHWTE C Ta3d OOJIECTHA €WHHIA JIEKAPCTBCHH
CpelCTBa ca aHTUXHUIEPTEH3NBHH, HECTEPOUIHN IPOTHUBOBB3IMATUTEIHH, AHTUMAIAPHITHH, OPAJTHH
XHTIOTIIMKEMUYHH, aHTUPETPOBUPYCHHU, aHTHKOHBYJICAHTH, 37aTthu coiu u ap. (Al-Hashimi et al.,
2007; Cheng et al., 2016; Miiller, 2011; Miiller, 2017). VHTepBaibT OT CTapTUPAHETO Ha
MeIUKaMEHTa 10 MaHu(pecTanusTa Ha CAMITOMHTE Bapupa B MIMPOKH TPAHHIIA, OT CEIAMHUIIH JI0
roxuna u osede (Cheng et al., 2016; Miiller, 2011). Cropen Agha-Hosseini cpenaust nepuos e 2-
3 mecemna (Agha-Hosseini et al., 2019). TouHusT NaTOreHETUYEH MEXAaHU3BM, OTKJIFOUBAIIl TO3H BU]T
peakiuu € Bce olle HeussicHeH. [lopaau MPOTUBOPEUUBUTE HAXOJKH, KATErOPH3MPAHETO Ha
MMUOJIP karo anepruvHa peakuusi ¢ HecurypHo (Agha-Hosseini et al., 2019). HezaBucumo ot
KOHKDETHHUSI MEXaHU3bM, KpaHHUAT e(PEeKT € pa3sBUTHETO HA WMYHEH OTFOBOpP CpEIly
KEPaTHHOLMTHUTE aHTUIEHH, BOJEII J0 mosiBaTa Ha juxenouanu nesun (Agha-Hosseini et al.,
2019). KiunuuyHara, XHCTOJIOTHYHATA M UMyHOQIyopecueHTHa Haxomka mnpu MUOJIP ca
HecrielMUYHN, TOpagd KOETO YCTAHOBSIBAHETO HA BpEMEBa acolWais C TpHeMa Ha
TpearnonaracMus MeAWKAaMEHT W TIPOCIEISBAaHETO Ha OOpaTHO pa3BUTHE HA JIE3UHTE CIE
MPEYCTAHOBSABAHETO MY Ca Hal-HAJCKIHUAT METOJ 3a JUATHOCTHIMPAHE HA TO3W BHJ JIMTABHYHA
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MaToJorHs. 3a ChKaJIECHHE, 03IPAaBUTEHUAT Mporiec Moxke aa otHeme Mecenu (Al-Hashimi et al.,
2007). Toa mpaBM TO3M BHJ JWATHOCTHKA HENPAKTHYHA W YECTO IOTEHIMAIHO OIacHa.
HeoGxoaumMa € MHOTO TOYHA MPEICHKa Ha CHOTHONICHWETO PHCK/TION3a OT CIIMPAHETO Ha
TeparusTa, KOeTO BUHATH CEe U3BBPIIBA B TACHA KOJAOOPAIHs C JICKYBAIIKs JIeKap Ha TAlueHTa.

OTHOCUTETHN M 00eKTUBHH pa3iuku Mexay MUAOJIP u OJII (¢ur. 1)

Wsmenennsara mpu MUOJIP ca mo-decTo eAWHWYHH, Pa3MONOKECHH YHHIATCPAIHO U B
merunuaan 3a OJII1 30HM karo Hebie u mabmamHa Mmyko3a (Agha-Hosseini et al., 2019).
AHaMHECTHYHO MOXE Jla CE YCTaHOBSBa BPEMEBA acoLMamus C IIPUEMa HAa JAJCH MEANKAMCEHT.
Makap H30pOEHHTE IO-TOpPE CXOJCTBAa B MAaTOMOP(OJIOTMYHATA HAXOJKa, B JHTEpaTrypaTra ce
M3THKBAT CICTHHUTE XapaKTEPHUCTHKHN B Tom3a Ha auarHozata MUOJIP: nudysen Bp3nammTencH
nHQUITPaAT, Pa3npoCTUpAIlLl CE MO-ABIO0KO B CheJUHUTEIHATA ThKaH, BMeCTO THIMYHOTO 32 OJII1
JICHTOBHUHO paslpe/ielicHue Ha BB3MATUTCIHUTE KICTKH B cynepduuuaiHarta lamina propria;
(okaneH nepuBacKylapeH MHQWITPAT, HAIMYUE HA €03MHOMWIN, HEYTPODWIN U IIa3MaTHYHU
KiIeTKH (momuMopdeH Bb3manuTeaeH HHOUITPAT); mo-TojIaM Opoit amontotuuny tenna (Ismail et
al., 2007; Miiller, 2017; Sarode et al., 2012). Maxkap u psiaxo npu UMD na MUOJIP morart aa Gbaar
JeNeKTHPaH! LUPKYJIMpAlld aHTUTEeNa cpeuly Oa3ajHUTe KepaTHMHOLUTH C INPBCTCHOBUIHO
pasnpenencHue Ha (GIyopecleHIUsITa, U3BeCTHN Kato Peakiwms Tun “BpbB otT nepiu’” (‘String of
pearls’ reaction) (Agha-Hosseini et al., 2019; Cheng et al., 2016; Sarode et al., 2012) uiu anTuTena
cperty 1uroruiazmara Ha Oaszannute keparunonutu (BCCA) (Ismail et al., 2007; Sarode et al.,
2012). Yacr ot nampenture ¢ MUOJIP neMoHCTpUpAT alleprusi KbM KOMIOHEHTH HA OOBHHSAEMHUS
MEOUKAaMEHT C To3uTHBUpaHe Ha Patch Ttecra. OOparHOTO pasBHTHE Ha JIE3HHUTE CJEX
MIPEyCTaHOBSABAHE IPHEMa Ha MPEAINOIaraéMoTO JISKAPCTBEHO CPEACTBO MOXKE J]a OTHEME MECEIH
(Cheng et al., 2016).

OpaJiny JuXeHOnHH peakuuu npu BosecTra Ha MpUcaaKaTa cpelny rocTONPHEMHHKA
(GVHD)

Bonecrtra Ha npucajkara cpelry TOCTONPUEMHHKA € HAH-YeCTOTO YCI0KHEHUE, Bh3HUKBAIIO
CJIe/l TPAHCILIAHTAIIMS HA aJIOT€HEeH KOCTEH MO3bK U XeMOIIOETHYHU CTBOJIOBH KieTku. Habmo1aBa
ce B 110 80% ot penunuenture, B pamMkute Ha 6 10 24 mecena cien onepanusita (Cheng et al., 2016;
Miiller, 2017). Etnonarorenesara Ha 3a00JsBAHETO HE € HAITBJIHO U3SCHEHA, HO CE CYMTA, Ye CE
JUBJDKY Ha peakius Ha goHopHHTe T-LY cpenry MHC-anTHreHa Ha moBbpXHOCTTA Ha KJIETKUTE Ha
rocronpuemuanka (Al-Hashimi et al., 2007). Pasmuuasar ce ae ¢popmm ma GVHD — ocrtpa
(nposiBsiBaa ce 1o 100 quu cien TpaHCIUIAHTAIMS) U XpOHUYHA (pa3BuBaiia ce mo-kbcHo ot 100
nau cnen tpadcrutantanust) (Al-Hashimi et al., 2007). 3a6ossBaHeTo 0OMKHOBEHO MPOTHYA CHC
3acsiraHe Ha Pa3IMYHU OPTaHU U CUCTEMH — KOXa, YyepeH apob, oun, TUT u ap. (Al-Hashimi et al.,
2007; Miiller, 2017). YcrHarta KyxuHa MOXe Aa ObJie aHTa)KMpaHa KAaKTO B OCTpara, Taka H B
xpoununara ¢opma wa GVHD (Al-Hashimi et al., 2007), karo B penku ciiydyau MOXe Ja ¢
eIMHCTBEeHATA 3acernara anaromuuHa 30ua (Miller, 2017). OJIP ce AMArHOCTHIUPAT 3HAYUTEITHO
no-uecto B xpoHn4yHaTta popma Ha GVHD. Ilpu u3sBa B octpara daza na GVHD, nuxenounanute
JIE3UM Ce TMPEJCTABAT KaTo OONIE3HCHH YJIIepallld W JeCKBaMAIlMH, JOKAaTO TE€3W B XPOHWYHATA
(dhopma Ha 3a00JsIBAaHETO ca MpeodIaaBanio KepaTOTUIHN U3MEHEHHUS, TI0]T hopMaTa Ha CTPHALINH,
TAITYJIM WITH TUTAKH, ¢ win 0e3 eputema u eposun (Al-Hashimi et al., 2007). Jlesunte morar na 6b1aT
OTKpPUTH HABCSKBJE B YCTHAaTa KyXWHa Ha MalMeHTa. XUCTOJOTMYHATa KapTUHA, Kakto u [JUD u
NHN® naxonkute Ha OJIP npu GVHD ce npunokpusa ¢ tasu va OJIIT (Cheng et al., 2016; Miiller,
2017). MHamuenture ¢ GVHD meMOHCTpHpAT MOBHIIEH PUCK OT Pa3BUTHE Ha 3JI0KAYCCTBEHH
3a00JsIBAaHUS U TIO-CIIEIIMATHO OpalieH ckBamosHoKeThueH Kaprmaom (OSCC) (Al-Hashimi et al.,
2007; Warnakulasuriya et al., 2021). BucokusiT MaJIMTHEH MOTEHIIMAT MOXe J1a ObJie, TOHE OTYACTH,
00SICHEH C TPOJBDKUTEIHATA MMYHOCYNpPECHBHA TEpalus NOpPU TO3M KOHTHUHreHT Ooiuu (Al-
Hashimi et al., 2007).

OTtHocUTEeTHU ¥ 00eKTUBHH pa3uku Mexkay OJIP npu GVHD u OJIII (¢ur. 1)

He3aBucuMO OT CXOACTBaTa B KIMHAYHHS BHJ M CHUMIITOMATHKATa HA JIC3MUTE MPH IBETE
3abomnsaBanus, quarHozara OJIP npu GVHD ce nocTaBsi OTHOCHTENHO JISCHO, ThI KaTo ca HAIUIIC
aHAMHECTHYHM JAHHW 3a MpEeKapaHa TPaHCIUIAHTAIUS Ha KOCTEH MO3BK WM CTBOJOBU KIICTKH.
YecTo opalHUTE HApYMICHHs CHITBTCTBAT BEUYC Pa3BUTA KIMHUYHA KapTWHA Ha 3a00JIIBaHETO B
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IPYTH OPTaHHU U CHCTEMH. J[OIMBIHNTEIHO, Hali-uecTaTa JIOKAIU3aIHs 33 JINXCHOUIHUTE JIC3UU TIPU
Te3n 00yHM € HebreTo — 30Ha HetunuyHa 3a OJII. Kakto Beue Oele mocoyeHo, XMCTOJIOTHYHOTO
usciensade He cromara 3a oraudepennupane Ha OJIP mpu GVHD ot OJIII. Bbemnpeku ToBa,
OTKPHBAHETO Ha 1M0-c1abo nHTeH3uBeH u cMeceH (Ly, Pt, E0) Bb3manurenen naduiTpar cieasa aa
HACOYBa BHUMAHHMETO KbM quarHosara Opanuu auxeHouanu peakimu (Cheng et al., 2016; Miiller,

2017).

Konrakrun OJIP

ITpeauMHO xKeHu

MeaukamMeHTO3HO-
uHayuupanun OJIP

JHpara noJsia

OJIP npu GVHD

JlBara nona

OoJIn

TTpeauMHO xeHu

ITon/Be3pact / Cpenna BB3pacT / Cpenna u 3psina Bb3pacT, / Criopen Buzia Ha / Cpenna u 3psina Bb3pacT
psazako aena 3a00JsIBAHETO, HAJIAraIio
TPaHCIUTAHTALUS
Hannuune na amanramMeHu
006TypaIuy ¥ IPOTETUYHN Hanuuane Ha BpemeBa JlanHu 3a pexkapana Crpec, genpecus,
AHaMHECTUYHU JICHTAJIHU acolManus ¢ mpuemMa Ha TPAHCILIAHTAIUS Ha aBTOMMYHHH 3a00/1BaHU s
JaHHU Bb3CTaHOBSBAHUS, CHUCTEMEH MEJIMKaMEHT KOCTEH MO3BK HIIU
/ ynorpeba Ha IPOXYKTH, XEMOTIOETHYHH CTBOJIOBH /
CHMIITOMaTHKa CBHABPIKAIIM KaHeNa U JIp. / KJIETKH.
/ Criopest KITMHUYHATA
Crnopen KJIMHUYHATA Crnopen KJIMHUYHATA U3sIBA Criope KJIMHUYHATA ussiBa
H3sBa n3sBa
Kosxma n3ssa Hsma Hsima / ma Hsiva / ma Hsima/Wma

Knuanka Mmuntupa Benaku popmu Wmurnpa Benuku popmu  Mmutupa Bendaku popmu 6 xauHIYHA HOopMHU
Ha OJIIT (MpeKOBHIHH, Ha OJIIT (MpeKOBUIHH, Ha OJIIT (MpeKOBUIHH, (perukynapHa,
TaryaapHu, TUIaKOBH, TarynapHu, IIaKOBH, TarnyinapHy, TUIAaKOBH, IrarnysnapHa, IjIakosa,
E€PUTEMHH, EPO3UBHH, €PUTEMHH, EPO3UBHH, E€PUTEMHH, EPO3UBHH, arpoduuHa,
OynI03aHU JIE3HUH); Oy/103aHU JIC3HH); Oy03aHU JIE3HH); ©pO3UBHO-SI3BEHA,
YecTo eqMHIYHA TE3HS YecTo eqMHUYHA JIC3US Enuanyann / GyIT03HO-€PO3HBHA);
MHOJKECTBEHH JIC3UU MHO>XXECTBEHH JIC3UU
Jlokanu3anus YHUIATEPAIHO, YHuIaTepalHo, Hapcskpae B ycTHaTa Jucdys3Ho, GHIIaTepanHO U
B HEMTOCPE/ICTBEH YEeCTO B HETHITMYHU 32 KyXUHa; CHMETPUYHO
KOHTAKT C JICHTAJIHOTO OJIIT 30HM KaTo HEOILE 1 Hail-4ecTo 3aCerHaro e PasnoIoKEeHHe Ha
BB3CTAHOBSIBAHE JlabuanHa MyKo3a HEeOIEeTo JIe3UNTE
Patch tect B/) ) Otpuunarenes (-) Otpunarenes (-)
IMo-uecTo mooxkUTEeH  UECTO MOIOKHTEIEH KBM
KBM CTOMATOJIOTHYHU KOMITOHCHTH Ha TaJICH
MartepHanm MeINKaMEeHT
Xucromorus Haxonxka, cxoqua ¢ OJITT Haxonka, cxoqua ¢ OJITT Haxonka, cxonna ¢ OJIII - enmuTenHa XUNIEpILIa3us,
OTIUYUTETHH OTIUYUTETHU OTIUYUTETHU TO-PsiAKO aTpodusi;
XapaKTePHCTHKH: XapaKTePUCTHKHU XapaKTePUCTHKHU - XHAPOIUYHA
- TpeTnyann umbonaan - audyseH (a He - mo-c1ab0 MHTEH3UBEH  JIETEHEpalHs Ha
GouKyn; JICHTOBUJICH)BB3IIAIUTEIICH Bb3IAIUTCIICH 0GasaJHUTE KePATHHOLUTH
- ABJIOOKO pa3spoCTUpaln] HHQGUITPAT, Pa3sIpOCTHpPaAl HHOHUITPAT - tenua Ha Civatte;
ce B CT Bb3nanurencH ce no-ab6j160ko B CT - CMECEH Bb3IIAJIUTEIICH - IUIBTEH, JEHTOBUICH
HHQUITPAT - cMeceH BB3I. HHuiITpar uHHUaTpar (Ly, Eo, Pt) BB3NAIUTENCH HHPUITPAT
- CMECEH Bb3MAIUTEICH (Ly, Eo, Pt, Neu) or T-Ly, B
uHUITPaT - IIEPUBACKYIaPHO noBspxHOCTHaTa Lamina
(Ly, Eo, Pt, Neu) BB3MAJICHUE propria
- IepUBACKyIapHO - IO-TOJIsIM Opoit - JIHIICAa HA CIIUTEIIHA
BB3IAJICHHE AIONTOTUYHH TEJIIa JMCIIIa3Us
DIF Haxonxa, cxomaa ¢ OJIIT Haxonka, cxomna ¢ OJIIT  Haxonxa, cxomna ¢ OJITT JlenToBUAHY MU
“poiiaBu’ IE€MO3UTH OT
¢ubpun B ob1acTra Ha
Oa3anHara MeMOpaHa;
IgM nosuTuBHI
KOJIOMTHU TeJIa
IIF Herarusna Panxo anTuTena cpemry Herarusaa Herarusaa
6a3aJIHATE KEPATHHOLMUTHU C
MIPBCTEHOBUTHO
pasmnpeieieHne Ha
dyopecrennusira - “String
of pearls’ reaction
TepanesruyeH OOpaTHO pa3BUTHE HA OOpaTHO pa3BUTHE HA HMmyHocynpecuBHa Ilepcucrupane Ha
OTTOBOP JIE3MHTE CIIeT JIE3UNTE CIE]T Tepanwusi, CXOIHA C Ta3H JIE3UNTE CIIE]T

ToAMSHA Ha IEHTaTHOTO
BB3CTAHOBSIBAHE WITH
KaHeJIa-ChIbPKaIIHs

IIPOIYKT

HOpEeyCTaHOBsIBAaHE IIpHUEMa
Ha MEJIMKaMEHTa

npu OJIIT; O6parHOTO
pa3BUTHE 3aBUCH OT
ITOCTUTaHETO Ha KOHTPOII
HaJl IMyHHHUTE PEaKuu

OTCTpaHsIBaHE Ha
MpenojlaracMUTe
JICHTAJIHM MaTepHalIH,
KO3METHYHH IIPOLYKTH
MJIM MEUKAMEHTH

®@urypa 1. Kpurepun 3a otnudepennupane Ha OpaieH JuxeH mianyc o OpaiHu JUXSHOUTHU

peaxmum.
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IIpenBua 3acsraHeTo Ha APYrM OpraHd W cuctemH, jedeHmero Ha OJIP mpu GVHD
OOMKHOBEHO € YacT OT oOmara Tepamus Ha 3a00JSBAHETO W BKIIIOYBA BHCOKH JIO3M CHCTEMHH
KOPTHKOCTEPOUIH, Y€CTO B KOMOMHAIHWS C KaNIMAHEBPHUH-MHXHOWTOpPH Karto cyclosporine u
tacrolimus (Agha-Hosseini et al., 2019; Al-Hashimi et al., 2007). O6paTHOTO UM pa3BUTHE, KAKTO H
MOsIBaTa M YeCTOTAaTa Ha MOCIIEABAIIN PELUANBH Ca MPSIKO 3aBUCHMU OT MIOCTUTAHETO HA e()eKTUBEH
KOHTPOJ HaJl UMYHHUTE PEAKIIMU TOCTTPAHCIUIAHTAIIMOHHO.
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ACOIUAINUA MEXKIY HNAPOAOHTUT U PEBMATOUJIEH APTPUT:
E®EKTHU HA MTAPOJAOHTAJIHOTO JIEYEHUE BbPXY
AKTUBHOCTTA HA PEBMATOUJIHUSA APTPUT U HA

AHTUPEBMATHNYHUTE JIEKAPCTBA BBbPXY TEXECTTA HA
MNAPOJOHTUTA
Mapus MyradumneBa
Kareapa no napononrtosiorus u 30J1,
DakyJITeT 10 AeHTAJIHA MeauuHa, MeauuuHcku yauBepcurer — IliioBaus

THE LINK BETWEEN PERIODONTITIS AND RHEUMATOID
ARTHRITIS:

EFFECTS OF PERIODONTAL TREATMENT ON THE ACTIVITY OF
RHEUMATOID ARTHRITIS AND OF ANTI-RHEUMATIC DRUGS ON
THE SEVERITY OF PERIODONTITIS
Maria Mutafchieva
Department of Periodontology and Oral Mucosa Diseases,

Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: The link between periodontitis and rheumatoid arthritis (RA) has recently been
shown in the literature. Among the mechanisms underlying the relationship between these two
diseases are: periodontal production of citrullinated proteins increasing the titer of ACPAs (anti-
citrullinated protein anti-bodies), translocation of periodontal pathogens into the synovium,
overproduction of tissue-destructive proteinases and proinflammatory mediators, inducing a state of
systemic chronic inflammation, association of both diseases with specific HLA antigens (HLA-
DRBL1). Periodontitis and Rheumatoid Arthritis (RA) are chronic inflammatory diseases that share
similar clinical features and pathophysiology. In this regard, therapeutic methods applied in the
treatment of rheumatoid arthritis have a positive effect on the clinical and immunological parameters
of periodontitis. Non-surgical periodontal therapy, on the other hand, has been shown to reduce
ESR, CRP, and DAS28 scores for assessing RA activity. Guideline for the treatment of periodontal
disease in patients with rheumatoid arthritis are presented.

Keywords: periodontitis, rheumatoid arthritis, treatment guideline

Pepmaronanusar aptputr (PA) e aBToMMyHHO 3a0oiisiBaHe, XapaKTepHU3Upalmo ce ¢
Bb3MAJICHUE U IECTPYKLHS Ha CTaBUTE M BOACIIO 10 TpaitHa uHBanuansauus (Fuggle et al., 2016).
Haii-yecTo aHraxMpaHu ca KHTKHTE W MAJKHUTE CTaBU Ha pbliETe, OOMKHOBEHO [BYCTPAHHO.
OCHOBHH CHMIITOMH Ca OTOK U 3a4epBsBaHE Ha CTaBUTE ¢ OOJIKA U CKOBAHOCT, YCHJIBAILH CE€ CIe]
nokoi. HabmogaBaT ce u peHTreHorpadcku MPOMEHH B CTaBHTE. 3aCeTHATH MOrar jaa ObaaT u
JIPYTH YaCTH Ha TAIIOTO, B ToBa uncio koxa (Ziff, 1990), 6sur qpo6 (Kim et al., 2009), kpbBOHOCHKTE
cpaoBe (Genta et al., 2006) u ap. /luarnosara peBMaTOHIEH apTPUT CE€ MOCTABS OTHOCHTEHO
TPYJHO M BKJIIOYBA IOKPUBAHE Ha CET OT KJIACU(HUKALIMOHHN KPUTEPUH, Pa3IeIeHH B YSTHPH IPYIIH:
CTaBHO 3acATaHe; CEpOJOTMYHA HAXOJIKa; OCTpPO(a30BH pPEareHTH M INPONBIDKUTEIHOCT Ha
cumnromute (Aletaha et al., 2010). XapakrepHo 3a 3a00ysBaHETO € 00pa3yBaHETO HAa aHTUTENA
cpemy FC pparmenTa Ha UMyHOTI00y/IMHa, U3BecTHU KaTto PeBmatounen dakrop (RF) u anturena
cpemry T. Hap. uurpynuHupanu npoteuHn (ACPAS). [letekTupaHeTo MM B cepyma
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(cepomozutuBHOCcT) ¢ Hanuie npu 70-80% or manmenTture ¢ PA u ce acommupa ¢ mO-arpecuBHO
NpoTHYaHe Ha 3a00JIIBAHETO U IO-paHHO passuthe Ha eposun (Fuggle et al., 2016). PesmatouaHusT
¢akrop (RF) € ¢ orpaHnyeHa AMArHOCTHYHA CTOMHOCT IOPaAX JIOKA3aHO HUCKA CHEIU(UYHOCT,
nokaro mociennara mpu ACPAs e 95-98% (Fuggle et al., 2016). Ot octpodasosute peareHTH
3nageHne nMaT HuBaTa Ha CYE u CRP. AktuBHOCTTA M pemucuuTe Ha PA B X012 Ha 3a001s1BaHETO
ce MOHHTOpPHpAT MOCPEJACTBOM YTBBpIAcHa ckama — DAS28 (disease activity score 28) cwe
croitnocty ot 0 o 10, m3umcienu Ha 6a3a Opoil UyBCTBUTEIHHU W/WIM MOAYTH CTABH, MHIEKC Ha
Bp3nanenne — CYE (DAS28-ESR) uiu CRP (DAS28-CRP) u rinobanHa olieHKa Ha 3[paBeTo Ha
nanuenture nocpeacrsom 10 cm Busyanno ananorosa ckana (VAS) (Inchingolo et al., 2023).

Bpp3kara mapoJOHTHT/PEBMATOMACH apTPUT € JABYMOCOYHA. [lo JHUTepaTypHH NaHHH
narenTute ¢ PA mmar 1.64 mbTH Mo-BHCOK PUCK 3a pasBuTHe Ha mapomontut (Jung et al., 2019),
KaTO MPH TOBA € HAIIKIIC TeH/ICHIIU 3a TeXKa 1 Obp3a 3aryda Ha KIMHUYEH aTalllMaH U alBeojiapHa
koct (Albandar et al., 2018). [TareHTHTE C TTAPOJOHTHT, OT CBOSI CTpaHa, uMat 69% 1mo-ToJsIM PUCK
or pasutre Ha pesmartouaeH aptpur (Inchingolo et al., 2023). JlombiHUTENHO, HHACKCHTE 32
TEXECT Ha MApPOJOHTUTA KOPEIHpAT C BHUCOKM CTOMHOCTH HAa KIMHUYHHUTE W JIAOOpATOpHH
napametpu Ha PA, karo DAS28, RF, ACPAs, CRP, CVYE (Inchingolo et al., 2023).

[MaroreneTnyHUTE MEXaHW3MH, OOyCHaBSlIM Bpb3KaTa MEXIy I[apoJOHTHTA U
peBMATOMIHUA apTPUT OCTaBAT HEHU3SACHCHU. HpeI[HO)KeHI/I ca CJICOAHUTC BB3MOXHHU BPB3KHU:
JUPEKTHA pOJIA HAa MMapOJOHTATHUTE MMATOICHU, IPOUCCUTE HAa HUTPYJIMHAIUA B ITapOJOHTA, BOJACIIN
0 nokauBaHe THTbpa Ha ACPAS; MoJeKyJHH MeXaHW3MH, CBBP3aHU ChC CBPBXIPOIYKIHS Ha
npouH(pIaMaTOpPHH [UTOKAHM W ThKAHHO-IeCTpyKTHBHH mporenHasun (MMP), wuHayrmpanu
CBbCTOAHUE HA CUCTEMHO XPOHUYHO BBH3IMAJICHUC, TCHCTUYHA NPEANCIIO3UIINA (aCOI_[I/IaI_[I/ISI Ha ABETC
3aponsiBanus cbe crnenupuunn HLA anturenu, B yactHoct HLA-DRB1) (Fuggle et al., 2016);
HAITMYUe HAa 00N PUCKOBU (HaKTOPH (TIOTIOHOMYIICHE, HUCHK COLHMAIHO-UKOHOMHYECKH CTATYC
1.H) (Fuggle et al., 2016).

Posnsita Ha MapoJOHTAIHUTE MATOTCHH B MATOr€He3ara HA PEBMATOMIHUS apTPUT MOXKE 12
Objie JMpEeKTHa W WHAMPEKTHA. J[MpeKTHata pojsi ce CBbP3Ba C TPAHCIOLUPAHETO HA JKUBU
MUKpoopranm3mu win MukpobHa JIHK 10 cHHOBHATA, KbAETO MOTAT JIa YTEXKHST Bh3MATUTEIHUSI
nporiec, chinecTByBai B craBute ¢ PA. B tasu Bpb3ka JJHK Ha P. gingivalis (Martinez-Martinez et
al., 2009; Kriauciunas et al., 2019), T forsythia, P. intermedia, Prevotella melaninogenica, Filifactor
alocis, Prevotella spp u Leptotrichia spp (Martinez-Martinez et al., 2009) ca Guiu OTKpUTH B
CHHOBHAJIHATa TEYHOCT pu aIUCHTHU C PEBMATONJCH apTpuT. IIOH'I)J'IHI/ITCJ'IHO,
MapoOJJOHTOMMATOTCHUTEC Y4YaCcTBAT HWHAWPEKTHO B HWHULOHUUPAHETO M IPOTrpecudaTa Ha PA upe3
MPOIIECUTE HA LUTPYJIMHALMUS, OCBIIECTBIBAHA BHB BB3MAlCHHS NapoAoHT. LuTpynuHanmsTa e
MpOIIEC Ha 3aMsiHA HA AMUHOKHUCEIMHATA APTHMHUH C IIUTPYJIHH [O]] ISUCTBUETO HA CH3UM, U3BECTCH
kato nentuauia-apruaud geumunaza (ITAJ]) (Eezammuddeen et al., 2020). Porphyromonas
gingivalisS e eIMHCTBEHUST MO3HAT MPOKAPUOTEH OPTraHW3bBM, CIocobeH ma mpoxayimpa I[TA]L,
KaTaau3upailki TMPeBPBIIAHETO Ha COOCTBEHM WM OakTepualHi TPOTEMHH B T. Hap.
UTPYJIMHUPAHH IPOTEUHHU, XaPAKTEPU3UPAIIU CE C IPOMEHEHA CTPYKTYPa, aHTUI'€HHA CIIeNU(HKa
u ¢pyuxuums (Eezammuddeen et al., 2020). [TocenauTe ce pa3mo3HaBaT OT UMyHHATa CHCTEMA KaTo
YyXIW aHTUTCHU W HHAYOUpAT IPOU3BOACTBOTO Ha CEMENCTBO AHTUTECIIa, HAPCUCHU aAHTUTEIA
cpemty tmrpynmuaupanute nenruaun (ACPAs). Kakro Beue 6e m3thkuHato, ACPAS ca ¢ romsima
CHCHH(i)I/IqHOCT IO OTHOHICHUE Ha PEBMATOUIHHUA apTPpUT, OTYUTAHETO HAa HMUBATa UM € OCHOBCH
JMATHOCTHYCH METOJ, & THThPBT MM KOpEIHpa C TEKECTTa M aKTHBHOCTTa Ha 3a00JIBAHETO.
KomrmutekebT ACPAS/IMTpYIHHUpPAH TPOTEHH BOIU JI0 MPOAYKIMS HA Bb3MAJIUTETHH MEAUATOPH,
aKTHBHpPaHE Ha OCTEOKIIACTOreHe3ara U BIOCeACTBUE cTaBHa fAectpykuus (Eezammuddeen et al.,
2020). Taka Bb3MANECHHUAT NAPOJIOHT CE€ PA3IIeIKIa KATO U3BHHCTABEH U3TOYHUK HA IIUTPYIMHUPAHU
MPOTEHHU U TEXHUTE aHTUTENA, YTEKHSBAI KIMHUYHATA KapTHHA Ha PA.

MortekyHaTa KOHIEMIHS 3a BPh3KaTa MEXy MapOJOHTHTA U PEBMATOWIHUS apTPUT Ce
OocHOBaBa Ha (akTa, 4e U JABeTe 3a00JSIBAHUS CE€ XapaKTEPU3UPAT ChC CBPBXIPOAYKIHUS Ha
NpoMH(pIAMAaTOPHU MEIMATOPU M JUCPEryJIalMs Ha IUTOKMHOBaTa Kackaaa. [Ipe3 2006 r. Golub u
KOJIEKTHB OITUCBAT T. Hap. ,,JIByCTpaHeH TiaackueH Moaen (two hits model), npu koiiro nokanHusT
BB3MAJIMUTENICH MPOLEC B MAPOJOHTA, OT €IHA CTPaHA U BB3MAIUTEIHO-IECTPYKTUBHATA JIC3Hs B
craBuTe ¢ PA, OT apyra, ce pasriiexaar KaTo H3TOYHUIM Ha npouHgiamatopau urokuaun (TNFa,
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IL-1, IL-6) u TeKanHO-mecTpyKTHBHU nporernasu (MMP8, MMP9 u ap.) (Golub et al., 2006).
[Tocnenaute momazar B KPBbBOOOPAIICHUETO M HMHIYLHUPAT CHCTOSHHE HAa CHCTEMHO XPOHUYHO
BB3MAJICHUE, IPOSBSBAILIO CE C JIEBKOLMTO3a ¥ TOBUILICHUE Ha HAKOU OCTPO(a30BHU IIOKAa3aTEIH KaTO
C-peakrusen nporerd (CRP) u pubpunoren. ToBa, OT CBOS CTpaHa, yBeM4yaBa 00pa3yBaHETO Ha
monekymn kato PGS, RANKL wu gp., cTumynupamy ocTeoKiIacToreHe3ara U OTTaM — KOCTHATa
pe3opOrmsi, KakTo B mapojaonTa, Taka u B craBute (Golub et al., 2006). B moakpena Ha Ta3u
KOHIICTIIIUS, ChBPEMEHHH M3CICBaHMs IEMOHCTpUpAr noeuienn Huea Ha MMP-8 (Schmalz et al.,
2019) u RANKL (Panezai et al., 2018) mpu mauueHTn ¢ napomoHTUT/PA koMopOHIHOCT B
CPaBHEHHE ChC CAMOCTOSITCTHOTO HAJIMYME HA CTABHO WITH MAPOJOHTAITHO 3a00IIsIBaHE.

[MapogoHTUTHT U PA cromensT CXOJHH MATOTCHETHYHH MEXaHH3MHU M KIMHHKaA. W nBete
3a00JsIBaHMS NPEACTABIBAT XPOHWYHA BB3NANMTEIHA PEAKIMs, XapaKTepushpama ce CbC
CBPBXIIPOHU3BOJCTBO Ha MPOMH(IIAMATOPHH LUTOKHHH M THKaHHO-IECTPYKTHBHH IPOTEHHA3H H
BBBIMYAaHE HA KICTBYHHSI M XYMOpPAIHHA WMYHHTET, BOJCIIM JO OTOK, 3aucpBsBaHe,
CHEIMHUTEIHOThKAaHHA M KOCTHA JSCTPYKLMA. Ta3u cxogHa mato(U3HOJIOTHS MOXe Aa OoOsSCHH
3aI0 TEPANeBTUYHUTE METOAM, NPHIAraHH B JICYCHHETO Ha PEBMATOMIHUS apTPHT, KaKTO H
HexupypruyHata napoponTanHa tepanus (HXIIT) moBmusiBaT OnaronpusTHO €JHOBPEMEHHO H
JIBETE MATOJNIOTHH.

EdexTn Ha aHTHpPeBMATHYHHTE JIEKAPCTBEHH CPEACTBA BHPXY NAPOJOHTAIHOTO
3a0o/1BaHe

AnTHpeBMaTnIHHTE JIeKapcTBeHH cpenctBa (APJIC) ce pa3mensaT B [BE OCHOBHHU TPYIH —
cuaretnaHd APJIC u Owmomormunu APJIC. Haii-uecro m3nomsBanmure cuHTeTndHH APJIC ca
rmokokoprukocrepougaure  (GCs), methotrexate (MTX), hydroxychloroquine (HCQ) w
sulfasalazine (SSZ), noxato xbM Ouomormunute APJIC ce oraacat TNF-o uaXxuGHTOpH
(adalimumab, golimumab, infliximab), antu-B-knerpunn arentu (rituximab), IL-1 uaxubGuTOpH
(anakinra) u Gmokupamm IL-6-peneniropuun antutena (tocilizumab) (Inchingolo et al., 2023).
HesaBucumo oT nMyHOCynpecuBHHUTE e€(DEKTH Ha Ta3H Teparus, MOTSHIMAIHO TOBHIIIABAIIN PUCKA
OT MH(EKIUH, B TOBA YUCIO MAPOJOHTUT, pe3yJITaTUTEe OT IPHIATAHETO M NpPU NanueHtd ¢ PA
JIEMOHCTpHUpAT 10100psiBaHe Ha MAPOJAOHTAIHUTE KIMHUYHU U UMYHOJIOTHUHH MOKa3aTeiu. Taka
nanpumep, Kaczynski i xonekTuB IOKIagBarT peayKius B KbpBeHeTo mpu coHaupane (BoP) u
IeIoournHaTa Ha pkoba ([1J1C) mpu manuenta ¢ PA/mapoqoHTHT KOMOPOUIHOCT CIIE] JICYCHUE ChC
cuarernynu APJIC (MTX ¢ wiu 6e3 GCs) (Kaczynski et al., 2019). B ananoruvyna nocTaHoBKa B
u3cienBane Ha Jung m koiektws, Tepammata ¢ MTX, HCQ u SSZ Boam no momoOpeHue B
croitnocture Ha JIJIC u HEII (1uBo Ha emurenno npukpemnsane) (Jung et al., 2018). Or TNF-a
nnxuburopure, Adalimumab 3HauuTenHO NMoHMWXkKaBa ruHruBaiHus unaekc (I'M), kbpBeHeTO NpH
conpupane (BOP) u mpinbounnata nHa jkoba (JIJIC) (Kobayashi et al., 2023), a Infliximab
nono6psasa JI/IC, HEII, BoP, xakto u HuBaTta Ha TNF-0 B kpeBuKyIapHaTa TEYHOCT Ha MALUEHTH C
eIHOBPEMEHHO Hannuue Ha peBmatomieH aptpur u mapomontutr (Kadkhoda et al., 2016).
Jleuenwuero ¢ Rituximab, chappxamt MoHOKITOHATHN anTHTena cpenry CD20 na B-knerkure Boan
JI0 M3pa3eHo KIMHUYHO MOJ0OpEeHHe Ha MapOJOHTAIHOTO 3a00JIsiBaHe, 3ara3Baiio ce Mpe3 LelHs
nepuo] (48 mecena) Ha mpocnenssane (Coat et al., 2015). B npoTuBopeune Ha ropeHsIoKeHoTo,
JIPYTH aBTOPH OIIPOBEPraBaT MOJIOKUTEIHNS eEeKT Ha aHTUPEBMATHYHUTE JICKAPCTBEHN CPEACTBA
BBPXY NapojioHTaIHusA cTatyc (de Smit et al., 2021; Ayriviinen et al., 2018).

Edexru Ha HexupypruyHara napoaonransa repanusi (HXIIT) BbpXy akTHBHOCTTa HA
PEeBMATONIHHUSA APTPUT
Hexupypruunata napononransa tepanus (HXIIT) BxirrouBa MOTHBAIINS U HHCTPYKITHH 32
n00pa opaiiHa XMIMEHa, MOYKHCTBAaHEe M 3arjakJaHe Ha KopeHoBaTa moBbpxHOcT (SRP) u B penku
Cllyyad JIONIBJIHUTENIHA CHCTEMHa aHTHOMOTHYHa Tepanusi. CbBpEMEHEH CHCTEMEH 0030p Ha
Inchingolo u xomexkTuB, aHanmu3upauy pesyirature or Han 30 H3cIeABaHMSA, MPOCICISBALIH
epekrure Ha HXIIT BBpXy peBMaTOMIHHS apTPUT JIEMOHCTpUpA, Ye MOJOOpSBAHETO Ha
MapoJOHTAIHUTE MapaMETPH KOpenHpa ¢ peayKius B cToiHocTUTe Mo ckanata DAS28 (DAS28-
ESR/DAS28-CRP) 3a ouenka akrusHoctta Ha PA (Inchingolo et al., 2023). De Pablo u xonexrus
Jnokaagsar mnogo0penne kakto B kimHuuHuTe (DAS28-CRP), Taka W B pPEHTIE€HOJOTHYHMTE
(Ultrasound grey scale/power Doppler scores) ckanu 3a TeKeCT Ha PEBMATOMIHUS apTPUT CIE.
npoBexaane Ha mapogonranda Tepanus (de Pablo et al., 2023). Octpodaszosure pearent CYE u
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CRP, MHAMKATOPHHU 33 HAJWYHACTO HA CHCTEMHO XPOHWYHO BB3IMAJCHHE CHINO HAMAJAT 3HAUHMO
cien HXIIT no mamnum Ha moeedero asropu (Inchingolo et al., 2023). Zhao u konextus
JIEMOHCTpHpAT, 4Ye MpoBexaanero Ha SRP monmkaBa cepymuure HuBa Ha ACPAs (Zhao et al.,
2018). JompiauTenHo e mokasano, e HXIIT pexyiipa HUBaTa Ha TPOUH(IAMATOPHHU IIUTOKUHH
1 BB3nanutesnn Mmeanatopu B cepyma (TNF-a, IL-6, RANKL, survivin u prolactin), ruarusantara
kpeBukynapaa teusoct (IL-1, IL-6, MMP-8, PGE2, TNF u prolactin), cmtonkata (RANKL) u
cuHoBHanHata TeqHocT (prolactin) mpu maumentu ¢ PA (Inchingolo et al., 2023). HezaBucumo ot
Hay4HHUs HalpeabK [0 Temara, JAHHHTE B JdTeparypara, Kacaemu ponsta wa HXIIT B
noxo0psiBaneto Ha PA ca nporuBopeunsu. ChIeCTBYBAT JOKIA/IHU, CIOPE,] KOUTO [apOJOHTAIHATA
Tepanus He moBnusBa 3HaunmMo DAS28-ESR croitnoctute (Monsarrat et al., 2013; Mariette et al.,
2020), uuBata Ha CYE u CRP (Kaushal et al., 2019) wim tutspa na ACPAS (Kaushal et al., 2019).
Heo6xoaumMo e MpOBEXIAaHETO Ha JOMBIHWTCIHM WM3CICABAHUS, YTBBpKAaBamM e(eKTUTe Ha
MIAPOIOHTAIHOTO JICUCHHE BhPXY aKTUBHOCTTA HA PEBMOTOMIHUS apTPHT.

Hacoxku 3a MeHaKHpaHe HA MAPOJAOHTAJIHOTO 3a00JIsIBaHe P ManueHTH ¢ PA

1. IManmenTu ¢ PA 3a1b/DKUTEHO MOAJICKAT HA 3a1bJI00UCHA MAPOJOHTATHA HATHOCTHKA
U JICUYCHHE.

2. MUHHMATHO M3UCKyeM Ha0Op OT MapakIMHUYHHU H3CIICABAHNUS:

Crottnoctute Ha CYE, CRP u ACPAS naBaTt nH(pOpManus OTHOCHO MOMEHTHATa aKTHBHOCT
Ha CHCTEeMHOTO 3a0oisBaHe W TpsOBa 1da ce B3eMaT IOJ BHHMAaHHE MpU IUIAaHWpaHE Ha
MAPOIOHTAIHOTO JICYCHHE.

3. [Nopanm yctaHoBeHATa U MIPH ABETE 3a00IABAHMS CBPBXIIPOTYKIHS Ha KOIATCHONIUTHIHI
monekynu (MMPS) ce mpenopbuBa BkitouBaHe Ha MMP—MHXHOUTOPH KbM KOHBEHI[HOHATHATA
napojgontansa tepamus (SRP). CuctemHaTa aqMUHHUCTpaIys Ha CyOaHTUMHUKPOOHH 103H (20Mr)
nokcunmkiua (Periostat) 3a mpoabiokuTesieH nepuoa ot Bpeme (3-6 Mecera) 10Ka3aHO HHXHOUpa
aktuBauTe MMPS 1 610KHpa TOMBJIHUTEIHOTO UM 00pa3yBaHe BbB Bh3NaleHUs MapoaoHT. Cunrta
ce, 4e MpUIaraHeTo Ha Mperapara Mpy ManueHTH ¢ TapoJOHTUT/PA KOMOPOHIHOCT OU MOBIIHSLIIO
OJIArOTPHUSITHO U JABETE MATOJOTHH.

4. TToka3aHO € W3MOJ3BAHETO HA JIOKAJTHH areHTH ChIbPXKAIIH JOKCHIIMKINH B MECTaTa ¢
MIEPCUCTHPAIIO IBIO0KH MapogoHTaTHH Jk000Be cien npoeenera HXIIT.

5. lHBa3uBHU MapOJOHTAITHY IPpOoLEAypH (TapOJOHTAIHA XUPYPTHUs) [Ia CE H3BBPIIBAT MO
aHTHOMOTHYHA 3alllUTa MOpaad PUCK OT ek3amepOars Ha CHCTEMHOTO 3a0OJsBaHE, BCICICTBHUEC
Ch3arara ce MpexoHa OaKTepUeMUsL.
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JAUTUTAJIEH OTIIEYATBHBK C UHTPAOPAJIHUS CKEHEP HA
3SHAPE TRIOS B UMIIVTAHTOJIOTI'USITA: CTBIIKA 110 CTBIIKA
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DIGITAL IMPRESSION TECHNIQUE WITH 3SHAPE TRIOS
INTRAORAL SCANNER IN IMPLANT DENTISTRY: A STEP-BY-STEP
GUIDE
Ani Kafedzhieva, Angelina Vlahova
Department of Prosthetic Dentistry,

Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: Introduction; Digital impression technology has significantly transformed the field
of implant dentistry, enhancing both accuracy and efficiency in capturing oral anatomy. The 3Shape
scanner is a leading tool that facilitates this process, providing detailed and reliable digital
impressions.

Aim: This abstract aims to highlight the benefits and effectiveness of using the 3Shape
scanner for digital impressions in implant dentistry.

Materials and Methods: The digital impression process involves preparing the patient and
utilizing the 3Shape scanner to capture comprehensive three-dimensional images of the dental arch.
During the procedure, scan bodies may be employed to enhance the accuracy of the impressions.

Results: The use of the 3Shape scanner improves the precision of digital impressions, reduces
chair time, and enhances patient comfort. The integration of this technology streamlines the
workflow, facilitating better communication with dental laboratories.

Conclusions: Implementing digital impression techniques with the 3Shape scanner represents
a significant advancement in implant dentistry, offering dental practitioners a more efficient and
accurate approach to patient care.

Keywords: dental implants, intraoral scanner, digital, 3Shape

1. BBBEJAEHHUE

C pa3BUTHETO HA JWTHTATHHUTE TEXHOJOTHH JCHTAIHATA MEIWIIMHA TPEKUBS 3HAYHTEITHA
TpaHc(hopMaIys, KaTo WHOBAIMUTE B 00JAacTTa HAa JUTHUTAHHUTE OTIEYATBIM ca Cpel Haii-
3a0eNeKUTEITHUTE TOCTIDKEHHS. TpaluIIMOHHATE METO/IH 32 B3¢MaHEe Ha OTICYaThIU, OCHOBAHU Ha
(U3nYecKd MaTephalld, YeCTO CE CBBP3BAT C PHCK OT JAeopManus, JIUNCa Ha MPEIU3HOCT U
HEYJ0OCTBO 3a MalMeHTa. B 0TroBop Ha Te3W OTpaHUYCHUS, JUTUTATHUTE HHTPAOPAITHU CKEHEPH
HaBJIA30Xa B MPAaKTHKAaTa KAaTO BHUCOKOTEXHOJOTHMYHO pEIICHHE, Ipelaramo IPEeIH3HOCT,
edextusHOCT M KOMpopT (Schmalzl et al., 2023).

Enun ot muaepute B Ta3u obmact € kommnanusta 3Shape, ocHoBana B Jlanus nipe3 2000 r. C
HEWHUTE MHOBAIINH, U TIO-CIIeNuaiHo ¢he cepuara TRIOS, neHramHuTe Jiekapu Bede pa3mnojarat ¢
MOIITHI MHCTPYMEHTH 3a MPEHU3HO TPHUHU3MEPHO 3aCHEeMaHe Ha 3h0HAaTa Ibra M MEKUTE THKaHH.
Ckenepure 3Shape TRIOS mnpemmaratr He caMoO W3KIIOYHTENHA TOYHOCT, HO W HHTYUTHBEH
uHTepdeiic, KONUTO yleCHsIBAa KIMHUYHUS MPOIEC ¥ ONTUMH3MpPAa KOMYHHKAIMATA ChC
3p00TEXHUUYECKHUTE JTa00PATOPHH.
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WHTpaopalHUTe CKCHEPH ITbPBOHAYAIHO CE€ W3IIOJ3BAaT OCHOBHO 3a H3paboTBaHe Ha
¢ukcupanu mpore3Hn KoHCTpykuuu. C TedeHHe HAa BPEMETO T¢ CTAaBAaT CTAHAAPT M IPH
MUMIUIAHTOJIOTHYHATE CIIyYad, KbICTO M3HMCKBAHMSTA 3a IPELU3HOCT Ca H3KIIOYUTEIHO BHCOKHL.
JlMruTagHUTE OTIEYaThIH HE CaMO SIMMHHHPAT PUCKOBETE OT IPEIIKH, CBBP3aHH C (PU3MIECKUTE
OTIIeYaThYHH MaTePHAIIH, HO U OA00PSBAT ISUIOCTHHUSI paGOTEH IPOLEC, KATO HAMAJISIBAT BPEMETO
3a JIeYeHHE U MOBUINIABAT TOYHOCTTA Ha Bb3cTaHOBsBaHusATa (Imburgia et al., 2017).

LlenTa Ha HACTOSIIIIATA CTATHSA € JIa CE OMUIIAT MOAPOOHO eTaMKUTe Ha paboTa ¢ HHTPAOPATTHUSL
ckenep 3Shape TRIOS mpu ciyyan ¢ IMIUTAHTH, KaTO e aKIIEHTHPA BbPXY HErOBUTE MPEAUMCTBA,
TOYHOCT ¥ €pEKTHBHOCT B KJIMHUYHATA MPAKTHKA.

2. MATEPUAJIM U METOHU

Wscnensanero e nposeneHo BB Dakynrera 1o AeHTaNHA MeaunnHa B [IOBIMB, KbICTO CE
nznon3Ba uHTpaopaieH ckerep 3Shape TRIOS ot Bropo mokonerne. TRIOS ckenepute ca Bogenm
B 00J1aCTTa Ha AUTUTAJIHATA ACHTAIHA MEIUINHA, IPeIaraifku BUCOKa TOYHOCT NPH AUTUTATHHUTE
ornevyarblin ¥ Komdopt 3a nauuenture. Vcropusta Ha 3Shape € M3MbIHEHAa C TEXHOJIOTMYHHU
npoOuBH, a THeC Ha naszapa e HaauyHo nero nokosienue TRIOS ckenepu. Te mpeanarar ore mo-
OBp30 CKaHHMpaHe, MMOJOOPEHO LIBETOBO BH3MPOM3BEKAAHE W MHTETPUPAH HM3KYCTBEH HHTEJEKT,
KOETO IpaBH Npoleca no-eeKTHBEH U YA00eH 3a IPaKTUKYBAIIUTE CTOMATOJIO3H.

B PaMKHUTE Ha TOBa MU3CJICABAHC 0s1Xa BKJIIOUEHHU MNanucHTH C UMIUJIAHTH, 3a KOHUTO 6eme
HE00XOJMMO M3TOTBSIHETO Ha NMPOTETUYHH Bbh3CTaHOBABaHUA. [IpoIechT 3amo4Ba ChC 3aJaBaHe Ha
nopbuka B codryepa Ha 3Shape. B mppBus eTanm ce Mapkupa MO3UIHMATA HA UMIUIAHTA BBPXY
CHOTBETHATA Ibra — ropHa WK jojHa. Ciien ToBa oT 6oraraTa 6ubiMoTeka Ha codryepa ce n3oupa
MMIUIAaHTHATa CHCTEMa U TUIBT Ha M3IOJI3BAHMSA UMIUIAHT. Te3u NaHHM ca OT KPUTHYHO 3HaYCHHUE
3a rmocJieBaniaTa paboTa B tadoparopusrta. Cie 3a1aBaHe Ha XapaKTePHUCTUKUTE HA MMIUIAHTA, Ce
BBBEXIAT HMHpOpMaluiTa 3a OBACIIOTO BB3CTAHOBSBaHE — BHJA Ha Marepuaia (Hampumep
LUPKOHUEB JTMOKCH]) U IIBETHT, KOMTO TpsIOBa Ja ce aJanTupa KbM OCTaHaJINTE 3501 Ha MalueHTa
(¢ur. 1, dur. 2, pur. 3).

Cnen xato mopbyKaTa € HaCTpOEHa, Ce MPUCTBIIBA KbM KIMHUYHHS €Tall Ha CKaHHpaHe.
[MpouechT 3amouBa CbC CKAaHMPaHE HA JIOJHA YENOCT. AKO HUMIUIAHTBT CE€ HaMHUpa TaM,
rMHTUBO(OPMEPBT ce CBalsl NPEIBApUTEIHO, 32 Ja C€ PETHCTPUpPAT MEKHUTE ThKaHH OKOJIO
umIianTa. [IbpBOTO CKaHMpaHe ce M3BbpLIBAa 0e3 CKaHOOMM, 3a Jia ce Ch3la/le MOJEN Ha MEKHTE
ThkaHH. Clie/l TOBa ce 3aBUHTBA CKaHOOIM BBPXY MMIUIAHTA M C€ CKAHMPa OTHOBO 3bOHATa Abra.
CkaHOouTaTa ca CrielUaIHd KOMIIOHEHTH, KOUTO Ca HHMBUIYAJTHH 32 BCSIKA HMIUTAHTHA CUCTEMA.
Te ca cHaOaeHH CbC cHEUM(UYHH 3aCEYKH, KOMTO OCHIYpsBAaT TPUM3MEpHa OpUCHTALMs Ha
MMIUIQHTa B KOCTTa M TOYHOCT MPHU MOCIEIBALIOTO MpoTe3upane. Te3n 3aceuku TpsaOBa na Obaart
SCHO M JCTAMIIHO PErMCTPUPAHH [0 BpeMe Ha CKAaHUPAHETO, 32 Jia ce M30erHaT IPEelIKK B AW3aiiHa
Ha Bb3CTaHOBsiBaHETO (ur. 4, dur. 5).

Cries1 yCIienHOTO 3aCHEMaHe Ha JI0JIHATA YeJIOCT, Ce PEMHUHABa KbM IOpHATa YelocT. AKO
1 TaM HMa HUMIUIAHT, CC CJICABAT AaHAJIOTHYHH CTBIIKM — CBAJIAHC Ha FHHFHBO(pOpMepa, IBPBO
ckaHMpaHe 0e3 cKkaH0O/IM 32 PEerucTpUpaHe Ha MEKHUTe ThKaHH, CJIe]] TOBA [IOCTaBsHE Ha CKaHOOM
M HOBO CKaHHMpPAHE 32 TOYHOTO MO3UI[MOHKUPaHe Ha uMILIanTa (¢wur. 6).

Crnieqt KaTo ca CKaHMPaHU JIBETE YENIOCTH, CE NMPUCTHIIBA KbM PETHCTPUpPaAHE Ha 3aXarKara.
3a menra CKEHEpBT Ce MO3UIMOHNPa BB BECTHOYIapHaTa 00J1acT, ITbPBO OT AsCHATa CTPaHa, a Clie]l
TOBa OT JisBara. [lanMeHTHT ce NMpuKaHBa Ja 3aTBOPH 3bOMTE CHM B HOPMAJHA OKIY3Hsl, KOETO
MI03BOJISIBA PETHCTPUPAHETO HAa TOYHATA MEXyUdeIFocTHA Bpb3Ka ((ur.7).

Crnen 3aBbpIIBaHE Ha CKAHUPAHETO, CIyYasiT c€ MPOBEPSBA 32 TOYHOCT W 3aBBPIICHOCT B
codryepa. [Ipu HEOOXOAMMOCT ce N3BBPIIBAT KOPEKIUH, 32 Ja CE TapaHTUpa, Y€ BCHUKH JIeTalIIN
ca MpaBWJIHO perucrpupanu. OUHATHUAT AUTHTANICH MOZEJ Ce M3Ipalla KbM 3b00TEXHHUYECKaTa
naboparopust upe3 obmauHata miargopma Ha 3Shape, kpreTo ce M3paboTBa BH3CTAHOBSIBAHETO
(ur. 8).

To3n Merox ocHrypsiBa INpPELU3HOCT, €(QEeKTHBHOCT M KOM(OPT 3a IAlHeHTa, KaTo
CBIIEBPEMEHHO MUHUMH3UPa BPEMETO 3a 00pad0oTKa M PHCKA OT TPELLKH.
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3. PE3YJITATHU U OBCBHKJAHE

IMpn wm3nossBaHero Ha wuHTpaopanHusi ckenep 3Shape TRIOS B wuscnexsanero ce
JIEMOHCTpHpa BHCOKa NPEIM3HOCT NPU PETHCTPUpPAHE HA OPAHUTE CTPYKTYPH, BKIFOUUTEIHO
NEepUUMIUIAaHTHUTE THKaHH M TPUM3MEpHAaTa MO3WIMA HAa HMMIUIaHTa. [IpomechT Ha AWTUTAIHO
CKaHMpaHe 3HAYUTETHO HaMaJli BPEMETO 32 OTIEeYaThbuHO PETUCTPUPAHE U OCUTYPH H3KIIIOYUTETHA
TOYHOCT Ha JaHHUTE, KOCTO JIOBEJE 10 MHHUMAJIHM KOPEKLMH HAa TOTOBHUTE BBH3CTAHOBSBAHUS
(Marques et al., 2021).

[Manpenture oTYeTOXa NOBHIICH KOMGOPT MpPHU JUTHTAIHUS METOJ B CPAaBHCHHE C
TPaJULMOHHUTE TEXHUKH, KaTO OCHOBHHTE NPEAMMCTBA 0sxa JMIcaTa Ha JUCKOM(OPT H IO-
OBP30TO M3MBIHEHHE HA TIPOlieaypaTa. PaboTHUAT mOTOK che codTyepa Ha 3Shape mokasza oTIHIHA
HHTETpanus ¢ JabopaTOpPHUTE NPOLECH, OCHTYpSIBaWKH OBP30 IpenaBaHe HAa MHPOpPMALUATA U
BHCOKO Ka4ueCTBO Ha (PUHAIHUTE KOHCTPYKLHH.
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4. 3AKJIIOYEHUHE

HuaTpaopamausat ckenep 3Shape TRIOS mpexncraBnsiBa ChIIECTBEHO YCHBBPIICHCTBAHE B
JIMarHOCTHKATa M JICYEHUETO Ha CIIy4au, BKIIOYBAIM UMIIJIaHTH. Brcokara TOYHOCT Ha CKaHUpaHe
u e()eKTUBHOCTTa Ha pabOTHHMS MIPOLIEC AONPHHACAT 33 3HAYUTEIHO MOA00pEeHHe B Ka4eCTBOTO Ha
MPOTETUYHUTE BH3CTAHOBSIBaHUS, ChKpalllaBaHe Ha BPEMETO 3a TAXHOTO M3pab0TBaHE U ITOBHIICH
komopT 3a nanuenTa (Bnaxosa & 3nares, 2021).

JlururamHUTE TEXHOJIOTHMHM B JICHTaJHaTa MeIUMIMHA, KakBaTto € cucreMara Ha 3Shape,
YTIBBpKJAaBaT CTaHIAPTH 3a MPEUU3HOCT M e(EeKTHBHOCT, KOUTO HMaT [OTEHIUala Ja
TpaHcopMHUpaT KIMHAYHATA MPaKTHKa. B Obaelie € MNpenophbuuTeIHO pasliupsBaHe Ha
M3CIIE/IBAHKUATA BBPXY MABJITOCPOYHUTE KIMHUYHUA PE3yITaTH, CBHP3aHU C H3IOJI3BAHETO HA
HHTPAOpaTHH CKEHEPH, C OIJIE/] HAa TAXHOTO ONTHMAJHO MPUIOKEHUE B €KECJHEBHATA JACHTAJIHA
MPaKTHKA.
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DESCRIPTION
Georgi Haralanov?, Petar Ruev?, Todor Dimitrov?,

Ivailo Radev?, Anastasia Zheleval, Petko Petrov!

Medical University of Plovdiv, Department of Maxillofacial Surgery
>Trakia Hospital — Stara Zagora

Abstract: Surgical treatment of advanced malignant diseases in facial region is always
serious challenge. From one side need of radical resection and from another — expected disability of
the patient.

Head and neck sarcomas are barely 1-2% of all malignancy in this region.
Rhabdomyosarcoma (RMS) originates from skeletal muscles and the most common localisation (30-
35%) is head and neck. It is most frequent soft tissue sarcoma in children and adolescent up to 20
years old. Surgery is mainstay in treatment with most important prognostic factor — clear margins.

We are presenting a clinical case of a 21 years old woman with aggressive RMS of the face.
After histological diagnose radical surgery and wound reconstruction with local tissues was done.
After surgery, adjuvant radiotherapy was implemented. Six years after first operation, patient is
disease free and with facial deformity.

Conclusion: RMS is a rare malignant tumor, grows rapidly and mostly located in head and
neck region. Treatment is complex and surgery is leading. We recommend prophylactic neck
dissection even in cases when enlarged lymph nodes are not presented. Follow up is crucial for
recurrence treatment.

Keywords: rhabdomyosarcoma, maxillo-facial region, sarcoma, advanced tumors

1. BBBEJAEHUE

XUpyprugHOTO JICYCHUE HA MAIIMESHTH C aBaHCHPAIIA OHKOJIOTHYHY 3a00JIsIBaHUs B 00JIacTTa
HAa IIaBaTa W INUATA € BUHATH CEPHUO3HO NpeAn3BHKATEICTBO. CIOXKHATA aHATOMUS M BUTAITHUTE
CTPYKTYpPH 3aTpPyAHSBAaT PAJAMKATHOTO OTCTPaHSABAaHE HA TYMOPHTE U  IOCIECABANIOTO
BB3CTAHOBSBAHE HA JIe(eKTA.

CapkoMuUTe ca MaJMTHCHH TYMOPH OT Me3eHXuMeH mnpomsxon. Cpemiatr ce CpaBHUTEITHO
psanko B oOjacTTa Ha TJiaBaTa M IINATA, KBACTO IPEACTABISABAT eaBa 1-2% OT BCHYKH
37I0Ka4ecTBeHH TyMopd. Haif-4ecTo 3acerHaru ca KoXaTa W MEKUTE ThKaHU, MOCIEABAHH OT
KOCTHUTE Ha Yepera U JHULEBUTE KOCTH, yCTHATA KyXHUHA U T.H.

B kIMHHUYEH IUIaH Pa3BUTHETO HA T€3U TYMOPH € B [BE HACOKH:

184



1. T'pyna c MecTHO pa3npocTpaHeHHEe, HHPHITPATUBEH PacTekK, CKIOHHOCT KbM
pPELMINBY U pa3BUTHE HAa METACTAa3H B KbCHUTE €TaIM Ha 3a00JIIBaHETO.
2. TI'pyna cxiioHHa KbM PELUIUBH U paHHO MeTacTtasupane (YrpuHos, 2006)
Mertacrasute, makap u He yectu (okoio 10%) ca mpeumyIiecTBeHo B 051 Apo0, YepeH apod
U KOCTH.
Haii-pasnpoctpanenara ¢opma mpy Be3pacTHUTE € MATUTHEHUAT QHOPO3EH XUCTHOIITOM,
a pu nerara — pabgomuocapkoma (PMC).

3. M3JIO)KEHHUE

PabmommnocapkomsTr (PMC) e Tymop Ha HampeuHO-HaOpa3geHaTa MYCKyJIHa TBKaH H
MIPOM3IIM3a OT IPUMHTHUBHN ME3EHXUMHH KIJIETKH, KOUTO B ITOCJIEACTBHUE Onxa ce qudepeHmpany B
pabmomuoritH (Kaseb et al., 2024). Toii e Hali-4eCTHAT MEKOTHKAHEH CAPKOM TIPH JIela M MITaIeKu
10 20 1. BB3pact. 35-40% OT ciaydauTe ce JJOKaIM3UpaT B 001acTTa Ha ri1aBaTa u mmsATa (Radzikowa
et al., 2015). 3acerHaTute peroHH Ce Pa3eNsAT OCHOBHO Ha TPU: MapaMEHUHIHATHH, OPOUTATHH 1
1/3 3a ocraHanmute CTPyKTypu B obOyactra. EBponeiinute u adpo-aMepUKaHIIMTE Ca MO-YECTO
3acerHaTd CPaBHEHU C a3MaTIMTE, @ MBbKeTe 1.5 MbTU MoBeYe OT )KEHHTE.

ETnonorusTa He € HATBJIHO SICHA, HO KaTo Mpejpasnoiarail (hakTop ce CYUTAT CBPBXTEITIOTO
U pa3MepuTe NpH pakJaHETO Ha JeTeTO — MOoBHUIIaBaT pucka ot emOpuonanen PMC (National
Cancer Institute, 2023). JIpyr ¢axkrop e npueMbT OT MaiikaTta MO BpeMe Ha OpeMEHHOCTa Ha
HApKOTHUYHH BEUIECTBA — KOKaMH, MapuXxyaHa, KaKTO U NP MalKH C TyMOPH Ha MIICUHHTE >KJIE3U
(Radzikowska et al., 2015). Hacneacreenute cunapomu karo Li Fraumeni, Costello syndrom,
Neurofibromatosis ceio urpasr poins B ernonorusta Ha PMC (National Cancer Institute, 2023).

[NaToxucronormyHo ce paznmmyaBat 4 tuma PMC: 1. EmOpuonanen, 2. AjiBeomapeH, 3.
[Tneomopden u 4. Cxneposupar. Haii-duecT u ¢ Hali-6JIaromnpusTHA POTHO3a € eMOPUOHATHHAT THIT
(Zarrabi et al., 2023)

KiuHUYHO TyMOpBT ce mposiBsiBa KaTo (opmanust wim MoJxyTHHA, KOSTO HapacTBa U He
n34e3Ba, MOHIKOra e Oose3HeHa. BB3MOXKHO e, 1opajn aHaTOMOTOIOrpa)CKUTE OCOOCHOCTH Ha
obnactra, Aa Tpeau3BHKa CTpaOM3bM, IAMIUIONUS, ek30drTanM, 3aTpyJHEHO XpaHeHe U TOBOp,
KbpPBEHE OT HOCA U I'bPJIOTO U JIP.

4. KJIWHHUYEH CIIYUAH

Kena Ha 21 r. moctenu B kinuHMKaTa Mo YHI™ mo moBox moayTuHa B 06jacTTa Ha JisiBaTa
HO3/pa, JaTHpalia oT OKOJIO 3 Mecela; HapacTBaua 0bp30 U cinabo Oosie3HeHa. 3aTpyIHsBaIla
IUIIAHETO Tpe3 Hoca, a ChII0 U XpaHeHeTo. OT MOBBPXHOCTTA ¥ CEKPETHPA TEIYHOCT C HEMIPHUATHA
mupmsMa. Otpuya npyru 3adosanus (ur. 1 u 2).

®urypa 2

OOEeKTHBHOTO KIIMHIYHO M3CIIEABAHE MTOKAa3a JIMIEBA aCUMETPHS, TOPaIi MaCHBHA TYMOPHA
(bopmanys ¢ AnaMeThp OKOJIO 8 CM, aHTA)KMpallla TOpPHATa YCTHA, JIiBaTa HO3/pa, KPHIOTO Ha HOCA,
nndpaopburanHara obsact u dyact or Oysara. [loBppxHOCTTa — HepaBHa W YJIIepHpaHa,
CeKpeTHpalla 3JI0BOHHA TeyHocT. [Ipu manmamus — ciaba Oosika, TACHAa OCHOBA, 4pe3 KOSTO ¢
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¢uKcupaHa KbM MEKUTE TBKaHH, 0e3 aHraxupaHe Ha KOCTTa. BepMWJIMOHBT Ha ycTHaTa —
HHQUITPUpPAH.

OO0pa3HuTe M3CIIeABAHNS — peHTTeHOTpadus Ha Osu1 1pod 1 exorpadust Ha KOPEMHH OpPTaHH,
nokasaxa jurca Ha nanedau Meractasu. Ot KT ce ycraHOBH JHIIcaTa Ha yroJeMeHH JIUM(GHU BB3IIH
HAa IIUATa ¥ ce U3MEPH TOUHUAT THaMEThp Ha TyMmopa — 8 cM (dur. 3 u 4).

®urypa 3 ®urypa 4

ITaTOXHCTOJNOTMYHOTO H3CNEBAHE II0Ka3a MHOXKECTBO MHTO3M M TICEBAOANIBEONapHa
CTPYKTypa, mocTaBeHa Oemre quarnoza PMC — anBonapes Tum, 111 crenen no C30 (dur. 5 u 6).

LY o ';&.'5‘,&"", N ’1' 4 (85 20070 S ‘L':V"*#“«,. R 0 :
Jri . Z ‘o o > T,

-

Y?

yirg v
f"-l,{ ’ ?, :‘I’

[NanmeHnTkaTa Oeme IDTaHyBaHA 3a paJWKalHAa Pe3eKIHs W peKoHCTpykius. [loxg obma
€H/IOTpaxeallHa aHeCTe3Ws Ce HM3BBPIIM a0JaTWBHATA WHTCPBCHIMS — PE3EKIUS Ha TyMopa C
KJIMHUYHH Pe3eKIIMOHHH JIMHUH Ha 1 cM B 31paBo. Pesennpanu Osixa HO3/parta, 4acT OT KOJIyMenaTa,
4acT OT ropHaTa yCTHA B IIbJIHA JIeOeTnHa, KaKTO U 4acT oT HHppaopOuTanHaTa u OyKaiaHaTa 00iacT
(¢wur. 7 u 8).

®urypa 7 ®urypa 8
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Br3cranoBsBaHeTo Ha AeekTa ce OCHIIECTBH C ThKaHH MO chceAcTBO. Ho3mpara u yctHata
ce PeKOHCTpyHpaxa ¢ POTAIMOHHO Ha30-TabnanmHo-OykaiaHo 1aM00. BepMIITHOHBT ce yIObIKH Ha
Kpade OT 37paBaTa KOHTpaJaTepajHa 4acT Ha
TOpHA yCTHA U M3TETJIN KbM JedexTa (pur. 9).

PanHmAT mocTOmEpaTHBEH — MEpPHOL
nporede riuanko — 0e3 JEeXHMCUEHLHs H
nHdekuus Ha panara. bosHara Oeme n3nucana
Ha 7-MU [IOCTONEPATUBEH JICH.

OT nNaroXHuCTONOTHATA C€ IMOTBBPAU
nuarHosatra — PMC  anBeomapeH T,
TpaHNYHUTE 30HH OsIXa YUCTH.

[IpoBene ce anroBaHTHA JBYCTEPAITHS

60G.

Enna romuHa  cien  omepanmaTa,
MmarreHTKaTa Oerre cBOOOIHA oT
3a00JIIBaHETO. [peasun €CTETUYHHU

®urypa 9
CbOOpaXKEHNUs ce DPEKOHCTpyupa HO3ZApaTa ¢

TOTAJICH TPaHCIUIAHTAT OT yXOTO — 6e3 ycmex. Ha dYeTBbpTaTa rofMHa OT HHTEPBEHIUATA
IHanueHTKaTa CT)O6IIII/I 3a U3TUYaHC Ha XpaHa U TEYHOCTU OT JIEBUA YCTCH bBI'BII. I/I3B’I)pIHI/I Cce
mwiactuka mo Abbe-Estlander ¢ mambo Ha kpade OT JoiHATa YCTHa M CE IOCTUTHA 100pa
XepMeTu3alus Ha yctHata Kyxuna (¢ur. 9).

FOI[I/IHa MO-KbCHO, MOpaar NoAyTHHA NOAYECIIOCTHO BJISIBO U JIMIICA HA JAaHHU 3a JaJICHHU
MeTacTasd OT OOpasHHWTE H3CIICIBAHUS, Ce TPOBEIE CYNPaOMOXHOMIHA JUM(HA JUCEKIHA Ha
mmsita. [laTOXHUCTONIOTMIHOTO M3CIIEIBaHE MTOKa3a KapTHHA Ha ainBeojaped PMC.

KbM MOMeHTa, 6 TOIMHU CJIe]l MbPBOHAYAIHOTO JIedeHHe U 1,5 T. OT TuMQHATA JUCEKITHS,
marreHTKaTa e 0e3 JaHHH 32 TYMOPHO 3a00JIsIBaHe, HO ¢ U3paseHa juiesa nepopmanus (pur. 10 u
11).

®@urypa 10 ®@urypa 11

5. JUCKYCHUs

OnepaTHBHOTO JICYCHNE € OCHOBHA YacT OT ChBpEeMEHHHUS Noaxox npu nanuentu ¢ PMC. B
KOMOMHAIIMS C MOJMXUMHOTEPAITUS 1 IbYesIedeHUe, S-ToAMIIHATA NPeXuBsieMocT goctura 71-73%.
[Tpn meracratnuauTe ciaydan (oxoio 15%) mporHosara € 3HaYMTENHO IMO-TIECUMHCTHYHA — 5 T.
npexxuBsBar ensa 20-30% (Radzikowska et al., 2015). Cpeanure pa3Mepd Ha TymMopa HOpH
JIuarHoctunupade € 3,9 cM 3a Bp3pacTHUTE M 6,3 CM 3a jelara, KOeTo 3ajara INpeirocTaBKy 3a
3HAYUMH JeEKTH Clie]l OlepaTHBHATA MPOLEAYpPa, IPEABUI HEOOXOIUMOCTTa OT XUPYpriudeH 0opa
0,5-1,0 cm (Zarrabi et al., 2023). Yncture pe3eKUHOHHH JIMHUH Ca CHIIECTBEH MPOrHOCTHYCH Geer.

PexoHCTpyKIMsiTa ¢ MECTHH TBKAaHM MOXKE Ja OCHIYPH 3aJIOBOJIMTENICH KO3METHYEH WU
¢dynKkronaneH pesynrar. OCBEH OTCTPAHABAHETO HAa TyMOpPA M3BBPIIBAHETO HA NMPOQHUIAKTHYHA
mWiiHa AWCEKNOHMsS, JOPH NPU HEraTHBHM KIMHUYHO 3a METacTasd JMMGHH BB3JIH, H3MIICKIA

187



npenoppunTenHo. [IpeaBua KbCHaTa MOSABA Ha MeTacTa3a Ha IIMATA IPH HamlaTa MalueHTKa, HHe
MOJIKPETIIME TOPHOTO TBBpAEHHE. [IpociensBaHeTo Ha MAaMEHTHUTE € OT OocoOeHa Ba)KHOCT 3a
PaHHOTO TMATHOCTHUIMPAHE U JICUCHUE HA PEIUINBU H METACTa3H.

6. 3AKJ/IIOYEHHUE

PabnmommocapkomsT (PMC) e MamurHeH TymMOp Ha HalpedHO-HaOpasJeHaTa MYyCKyJHa
TBKaH, HApacTBa ObP30 U OCHOBHO € JIOKAJIM3HUPaH B 00acTTa Ha riiaBaTa U musTa. [1o murepatypHu
JITaHHY € Hali-4eCTUAT MEKOTHKaHEeH CapKoM TpH Jiela 1 MitagexH 110 20 T. Bb3pacT, KOETO ONpeaeIs
HEOOXOAMMOCTTa OT J0OpOTO My IMO3HaBaHe. XHUPYPrHYHOTO JICUCHHWE € KPalbI'blieH KaMbK B
TepanusATa Ha TOBa 3aboisBaHe. [IpONBIDKMTENHOTO TMpoOCHelsiBaHE HA MAIMEHTUTE € OT
CBIIIECTBEHO 3HAYCHHUE.
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A SURVEY OF DENTAL PRACTITIONERS' AWARENESS OF THE
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Abstract: Bruxism, temporomandibular disorders (TMDs) and obstructive sleep apnea
(OSA) are relatively common in the general population, and in some patients they overlap and
influence each other. Aim: To investigate the engagement of dental practitioners and their treatment
approach to patients with bruxism, TMJ and OSA. Material and methods: An anonymous survey
was conducted among dentists by filling in a questionnaire originally developed for the purpose,
containing 12 questions. The first two questions refer to the sociodemographic characteristics of the
sample covered in the study. In the second part of the survey, the questions concern how often dental
doctors examine patients with TMJ and bruxism, their relation to OSA, as well as preferred treatment
approaches. Results: More than half of the dentists (59.7%) have at least one patient per month with
TMJ and bruxism. 90.1% of the respondents offer their patients bruxism splint therapy. Only 15.2%
perform other types of treatment, including occlusal corrections. About 73% of dentists do not look
for a link between bruxism and OSA and do not offer their patients to have a polysomnographic
examination if sleep apnea is suspected. Interestingly, 91.4% of respondents do not know about the
possible protective effect of bruxism in patients with OSA. Conclusion: This study shows uniformity
in the treatment of TMJ and bruxism. The growing awareness and accumulating new scientific
knowledge about bruxism, TMDs and obstructive sleep apnea in recent years strongly suggests the
need for new educational strategies and new approaches in the clinical practice of dentists.

Keywords: bruxism, temporomandibular disorders, sleep apnea
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1. BBBEJAEHMUE

TemnopomannuOynapuute HapymeHnus (TMH), OpykcM3mMbT M OOCTpYKTHBHAaTa ChHHA
amHest (OCA) ce cperiat CpaBHUTEIHO YECTO B 00IATa MMOMYJIAIUs, KATO IPH YacT OT MAIUCHTUTE
ce MPEeIUIHTAT U BIUSSIT B3aUMHO. Bee olnie He ca u3sicHeHu eekTute (IPOTEKTUBHU, MTOTCHIIUPAIIH
WA CYMHPAIIH Ce), KOUTO Te3H 3a00JIIBaHUs OKa3BaT OMEXK/Y CH, KAKTO U KAK'bB € TCXHUAT KPacH
e(eKT BbPXY ChHSL.

[IupokoTO pa3npoCTpaHCHNUE HA TE3U ChCTOSIHUS B MOIYJIAIMATA, 00YCIABIAT Bh3MOXKHOCTTA
3a TSIXHOTO €JTHOBPEMCHHO CHIICCTBYBAHE MPHU CIUH U CHIIH MAICHT. TOBa MPaBU U3KIIOUYUTEITHO
HMHTEPECHO MOCIEABALINTE PE3YJITATH, MOIYyYSHH Ype3 JOMHUTBAHE CPEN JISKapuTe 10 JeHTAITHA
MEIUIIMHA.

Hea: /la ce mpoy4yn MHPOPMHUPAHOCTTA HA JIEKAPUTE 10 JACHTAIHA MEIHMIUHA U TSIXHHST
nedebeH Moaxo.1 KbM marueHT ¢ opykeussM, TMH n OCA.

2. MATEPUAJIM U METOJAU

IMpoBeneHO € aAHOHMMHO MPOYYBaHE cCpel JeKapuTe MO [CHTAlHAa MEIUIUHA, dYpe3
MOMBbJIBAHE HA OPHIMHAIHO pa3pabdoTeHa 3a IeNTa aHKeTHa Kapra, ChAbpkam@a 12 BbIpoca.
[TppBaTa MOJOBHMHA OT BBIIPOCHUKA CE OTHACS 33 COLHATHO-AeMOrpa)CKUTE XapaKTePUCTHKU Ha
00XBaHATHUSI B M3CJICABAHETO KOHTHHIEHT. BBB BTOpaTa 4acT, BBIPOCHTE 3acAraT 4ecTorara W
KJIMHUYHHS TOJXOJ Ha JICHTAJHUTE JIeKapH mpu obciieaBane Ha nmanueHT ¢ TMH u Opykcusbm,
KaKTO U TsxHaTa o0BBp3aHocT ¢ OCA.

[onyuyeHnTe NaHHM Ca CTATHCTUYCCKU 0OPAaOOTCHU M aHAJIU3UPAHHU.

3. PE3VJITATH

CwOparn ca 153 KOpPEKTHO IONMBJIHEHW aHKeTHH KapTu. OT aHAmM3bT Ha ChOpaHaTa
conpaigHo-IeMorpadcka MHpOpMAIMsA, cTaBa SICHO, Y€ B Taka HAINpaBeHOTO IIPOyYBaHE
npeobnanasar sxeHute 57.9%. Hali-ronsiM e 1ebT Ha pecoH/IEHTUTE BBB Bbh3pacToBaTa rpymna 31-
40 roxuaN. Haii-MHOTO ACHTAIHU JIeKapu ca 0e3 CIIEIUaTHOCT U C TPYHOB cTtax 10 10 rox.

[Ipy aHanu3BT Ha MAAaHHUTE, Kacaelly JeyeOHWTEe MOAXOMM M HH(POpPMHpaHOCTTa Ha
JIEHTaJTHUTE Jiekapu 3a B3auMmoniusHueTo Ha TMH, Bpykcussm m OCA ce OTKpHBAT HSKOH
HMHTEpECHU (aKTu.

[Moutn nonoBuHaTa oT pecrnionaenTure (Qur. 1) 3amousar neyeHne Ha MOHE €AMH MALUEHT
Ha mecer] ¢ TMH u OpyKkcu3bM.

Konko vecto npernexaate nauvedTy € ennaxkeadna oT TMH
(TEMNOPOMAEH 4 ABY NAPHA HAPYLLIE HWA)?

* - — 59,2 %
-l

®urypa 1

[Mo-romxsiMa dacT ot aHKeTHpaHUTE (GUT. 2), CE aHTAXKHUPAT Ja JCKyBaT MAIUCHTH C JaHHU 3a
nHEeBeH Opykceu3bM (/[Ib) w/mm 6pykcussM 1o Bpeme Ha cbH (CB).

NexyBaTte N1 BpYKCU3bM B 6YAH0 ChCTORHWE (OHeBeH
GpyKecHabeM — OB} W/Mnu SpyKCWMI®LM No BpeMe Ha CbH (CkHeH
GpyKCHUEBM = CH)?

% - I
e 632 %
—

®urypa 2

Ot cvOpanuTe nanuu (Gur. 3), ToJeMUSIT OpOH JeKapH 1O JEHTAIHA MEIUIIMHA Mpeiarat
3a JIeYeHre — IMHHA 32 OPYKCU3BM U caMo 15.2% HM3BBPIIBAT OKITY3aTHA KOPEKITHH.
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Mpu NeyeHe Ha BPyKCHILM H3NONIBATE N1 HAKOA OT chegHiATe
METORM: {MOXe A2 C& NOCOYA NOBEYE 0T eAMH OTroBOp)?

®@urypa 3

[Ipu anHanu3a Ha JaHHWUTE, MTOJIy4EHU OT OTrOBOpa Ha BbIpoca: ,,Ilpu Bamu manuenTtu c
TMH u TakuBa ¢ bpykcuzsM, Thpcute J1n aHaMHecTHYHU JaHHU 32 OCA® (¢wur. 4), ce Buxka, 4ye
MO-TOJIEMUST OpOW OT aHKETHpAaHUTE JIeKapy N0 JEHTaJHA MEIMIMHA, HEe ThPCAT BPb3Ka MEXIY
opykcuzbpm u OCA.

Mpw Bawu nayvedTd ¢ TMH W Takvea ¢ BpyKCHIbM, ThpCATE N1
aHaMHECTUYH A A2HHY 33 HANWYHE Ha OBCTPYKTHEHE ChHHE
anseq?

®urypa 4

3aBuzmeH Opo# Jekapu Io JeHTaJHa MequnuHa ((ur. 5) oTroBapsT, Ye HE MpeaJaraT Ha
MAIMCHTUTE CH MOIHMCOMHOTPa)CKO H3CIEABaHE NpPU CbMHEHHE 3a ChbHHA amHes. BeposTHo
[IOBEYETO I'0 [03HABAT, HO 'O CBHP3BAT €IUHCTBEHO C HETOBOTO CTPOTO MEIUIIMHCKO IPHIOKECHHE
npy o0ciIeaABaHe Ha 3a00JIIBaHMSA CBbP3aHU ¢ MEAUIIMHA HA CBHHS.

Mpeanarate 4 Ha NAUMEHTHTE €4 Cht ChMHEHWE 3a OCA Aa
GBAAT ASCNEABAH W Ypes NoNMCoMHOrpad ua (BXAoYBaALA
eneKTPOMAOrpadua HA ABBKATENHW MYCKYNH)?

®urypa 5

VYuynBane Oyau rojeMusiT Opoil AEHTaIHU JeKapH, KOUTO oTroBapar (¢ur. 6), ue He ca
nH(pOpPMHUpaHU 32 BB3MOXKHHSAT MPOTEKTHBEH e(deKT Ha ChHHUAT OpykcusMm (CB) mpu manueHTH ¢
OCA. To3u daxr e npurTecHUTeleH Ha (OoHA Ha JIMTEPATYPHU JAHHU OT IOCIEIHHUTE TOIUHU
HOAKPEISIIN B3aUMOBPB3KaTa MEX/Y TE3H ChCTOSHHUS.

3ano3IHATA NH CTE © NPEANOAArAEM UA NPOTEKTIBEH edexT Ha
CB No oTHOWEHWE Ha OCA, T&. ue aKTMBHOCTTA HA CB
npeanassa oT OCA, KATO CKbCABA/NDEKPATABA ANHEUUHWTE
neproan?

13 0S|

1380 0 %)

®urypa 6
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4. JUCKYCUs

Hapymwenusra Ha TeMmnopoMaHauOynapHaTa cTaBa U aCOLMHPAHUTE CTPYKTYPH,
BKJIFOUMTEITHO MUO(acUaIHNs OO0JIKOB CHHIPOM, 3acsraT 3HaYMTENIHA YacT OT HACEJIEHUETO, KaTo
NIPUCHCTBHE Ha MOHE €UH CUMIITOM ce yctaHoBsBa B 10 70-80% ot nacenenuero (Akhter, 2019).
Yecrorata Ha Opykcu3Ma cpejx nomynauusta Bapupa Mexay 8 u 31% crnopex pasmuyHH
npoyuBaHusi, kato CcbHHHAT Opykcu3spMm (CB) e okomo 12% (Manfredini et al., 2013).
Ob6cTpyktuBHata chHHa anHes (OCA) e 3aboiisiBaHe Ha CHHS, XapaKTEpPHU3UPaIIo ce C HOBTAPSIIH
ce IBJIHY (AITHEW) WM YaCTHYHU (XHUITONHEW) ay3H B TUIIAHETO MO0 BpeMe Ha chH (Sateia, 2014).
OCA e c BHCOKa 4ecTOTa Cpes Bb3pacTHOTO HaceseHne — 24% cpen muxe u 9% cpen xenu (Garvey
et al., 2015). llupoxoTo pasnpocrpanenne Ha TMH, 6pykcusma 1 OCA 06ycinaBAT Bb3MOXHOCTTA
3a TAXHOTO ¢IHOBPEMEHHO CBILECTBYBAHE NPH SIMH U CHIIH IAL[HEHT.

Cropen MeXXIyHapOACH eKCIIepTeH KOHCEHCYC OPYKCH3MBT € AeprHUpaH KaTo MOBTapsIIa
ce MacTHKatopHa MyckyiHa akTUBHOCT (IIMMA). Tlompasmens ce Ha mHeBeH Opykcm3bM (/[b) u
OpYKCH3BM II0 BpeMe Ha ChH (ChHEH Opykcn3bM, CB), KONTO MOHACTOSIIEM Ce PasTiIekKaaT KaTo
JIBE HAITBJIHO pa3yinuHu HapylieHus/noseaeHus (Lobbezoo, 2018). B HoBuTe onpeneneHus, siCHO 1
KaTETOPUYHO CC MmoavuepTaBa pojidTa Ha AbBKATCIIHUTEC MYCKYJIM KaTO M3TOYHHUK HA IMOTCHIMAIHU
KIIMHUYHU MIOCJICACTBHA.

IIpu noBedeTo xopa OPYKCU3MBT HE € Pa3CTPOHCTBO, HO € IMPU3HAK Ha Pa3CTPOICTBO MpH
usakou (Hamp. uaausuau ¢ OCA, enunerncusi, ractpoe3odareanen pediaykc). Bee orie eTronorusata
U MaToreHe3ara Ha OpyKCH3Ma HE € HAIlbIHO U3SCHEHA, HO ChBPEMEHHOTO pa3OHpaHe OTXBBPILI
poyisiTa Ha aHATOMUYHUTE (AKTOPH, CBBP3aHU C OKJIy3HATa M MOTBBPXKIaBa BOJEIIATa POJI Ha
LEHTpaJHaTa HEpBHA CHCTEMa C BTOPOCTENICHHA poji Ha ncuxoijorudeckure daxropu (Kryger,
2021). Bce moBede JuTEepaTypHH JAHHHU IOACKAa3BaT, Y€ KJIACHYECKOTO JICYCHUE C IIMHU CAMO
npennasBa 3s0UTe OT MEXaHHMYHA YBpela, KaTo pe3yNTaTHTe BbPXY aKTHBHOCTTA Ha AbBKAaTCIIHATA
MYCKyJIaTypa ca KpailHO MPOTHBOPEYHBY, BapHpaliKi OT HaMaJIeHa, IIpe3 JIUIICa Ha 3HAYUM e(eKT,
1o yBenuueHa aktuHoct (Shim et al., 2020).

BpykcusmbT e heHOMeH, ¢ IeHTpaliHa reHesa, a He ToikoBa ¢ mepudepra (Lobbezoo &
Naeije, 2001; Shetty et al., 2010), koiito mMoxe aa JOBEAE [0 PA3NUYHU 3APABHH PE3yITATH
(Manfredini et al., 2020; Raphael et al., 2016):

e Orpuuareaqnu — cuiHa Ooinka B JIbBKAaTeNHUTE  MYCKyJM, Ooilka B

Temnopomanaubdynapsata craBa (TMC), u3sHOCBaHE Ha 3b0UTE;

o TlonoxkuTeHU ChC 3amIMTeH edeKT — MpeKpaTsBaHe HA €IH30] Ha PecIUpaTopHa
Bb30yZaa, MPEAOTBPATABAaHE Ha KOJANC WJIM BH3CTAHOBSBAaHE HAa MPOXOMMMOCTTA Ha
TOPHHTE TUXATEeIHU MBTHIIA 10 BpEMe Ha ChH;

e Heyrpajqum — Korato NOBEICHHUETO HUTO 3alIMTaBa, HUTO MNPEICTaBIsBAa PHCK 3a
WHIHMBUJA.

Jleuenne Ha bpykcu3bpM ce mpenopbuBa camo, KOTaTo TEKKUTE OTPULIATEIHU MOCIEIUIN
HAJIBUIIABAT IOJOKUTEIHUTE M ToBa Ja Obae TouHo mpenmsupano (Manfredini et al., 2020).
BeposiTHO MacoBOTO H3IMOJI3BaHE HAa ILIMHU 32 OpPYKCH3bM MOXE Ja Ce€ OTHeCe M KaTo
XUNEpANArHoCTHUKA U MOAJICKHU Ha IMOCJICABAIIN PA3UCKBAHUA U IMIPOMAHA Ha IMapaJjurMu.

Pem/ma MpOoy4YBaHUA AEMOHCTPUPAT BHCOKA YECTOTA HA NPHUIIOKPUBAHE MEXKIY CBHHHUSIT
opykcusbpM u OCA (Kazubowska-Machnowska et al., 2022; Martynowizc et al., 2019; Smardz et
al., 2022; Tan et al., 2018). [IpennonaraemusT mpoteKTUBeH edekT Ha Cb BBPXY BB3HUKBAaHETO U
texxectra Ha OCA ce ABJKM Ha MOBUIIABaHE HA MYCKYJIHUSI TOHYC B aKTa Ha CTHCKaHETO Ha 350U,
KakTO M TOpaaM M3IbPIBAHETO Ha J0JIHATA YENIOCT HAIpesa, BH3CTAHOBSIBAWKM IO TO3W HAYWH
MIPOXOJMMOCTTA Ha T'OPHHUTE AMXaTeNHHM NbTHIIa B obmactra Ha ¢apunakca (Manfredini, 2011;
Hosoya et al., 2014).

Or gpyra crpana tepamuure 3a OCA (kaTo NHEepoOpalHHM ypeau M HENPEeKbCHATO
HOJIOXKHTEITHO HAJIATaHE B JUXATEJHUTE ITBTUINA) MOTaT Ja HAMAJIAT YeCTOTaTa Ha €IMHM30JHUTe Ha
Cb, kakto u mpusHanute u cumnromure Ha CBb (Landry et al., 2006; Martinot et al., 2020;
Jokubauskas et al., 2018). Cbiio Taka npu naruents cbe CB, 63 ussicued cratyc 3a OCA neKyBaHu
ype3 u3oj3Bane Ha okiny3ainu mmau, OCA mosxe na ce siomn (Hosoya et al., 2014). Ilpexsun Ha
TOBa, Y€ ChHHATa alHesl € TOJIKOBA IIMPOKO DA3NpPOCTpaHEHa B IONMYJIAlMATa € aOCOIIOTHO
3abJDKUTEITHO TO3H (DaKT Jja ce ThPCH IPH 00CIIEIBAHETO HA MALMEHTH C OPYKCHU3BM.
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He Ha mociieiHO MSICTO MHOT'O BayKEH MOMEHT B ChbBPEMEHHOTO JICUeHHE Ha OPYKCH3BM € TOH
Jna Ob/le WHCTPYMEHTAJIHO JIOKa3aH W W3MEpeH. 37aTeH CTaHIapT 3a JUarHOCTHKAa Ha TOBa
HapylieHue/moseeHne € noiaucomHorpadekoro mscnensane (I1CI), BkimtouBamo ayauo U BHIEO
3anc. OKOHYaTeIHaTa IMardo3a ce IMOCTaBs Ype3 PerucTprpaHe Ha MyCKYJIHa aKTUBHOCT OT ITOHE
JIBa IBbBKATEIHU MyCKyna (JIsIB M JieceH M. Macetep w/mwnu M. Temropaiuc) (Kryger et al., 2021).
Taxa upe3 IICI" ce noOvBa KauecTBeHa U KOJIMYECTBEHA OLICHKA HE CaMO 32 CTPYKTypaTa Ha ChHJ, a
W 3a ChIIBTCTBAIIUAT To Opykcn3bM. JJoope ou Omito 3ananpen [ICIT na 6b1€ 9acT OT MPOTOKOJIA Ha
JICHTAJTHUTE JIeKapH, OCOOEHO 3a Te3W IPUCTBIBAIIM KbM JIEYEHHE Ha JHEBEH WJIHM CHHEH
OpYKCH3BM.

5. 3AKJIIOYEHUME

ToBa npoyuBaHe noka3Ba eIHOTUITHOCT B JieueHneto Ha TMH u bpykcnssm. HapactBamara
OCBEIIOMEHOCT U TPEIOCTOBCHUTE HOBU Hay4yHM 3HaHUS 3a bpykcusma, TMH u O6cTpykTuBHaTa
ChbHHA alHesl B TOCJICAHUTE TOJMHMA KATETOPUYHO TMOJCKAa3Ba HEOOXOMUMOCTTa OT HOBH
00pa30BaTEeIHU CTPATET MU M HOBH MOJIXO/IU B JicueOHATa MPAKTHKA HA ICHTATHUTE JICKAPH.
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Abstract: Oxidative stress arises when the body’s natural antioxidant defense is insufficient
to neutralize accumulated reactive oxygen (ROS) and nitrogen species (RNS). An elevated
concentration of reactive oxygen species (ROS) is a characteristic indicator of this process. The most
common ROS include superoxide radical (O2+—), hydrogen peroxide (H202), hydroxyl radical
(*OH), alkoxyl radical (RO*), and singlet oxygen (102), which may have an external origin or be
formed as metabolic byproducts within biological systems. When the levels of ROS increase, they
begin to exert harmful effects on proteins, lipids, carbohydrates, and nucleic acids. There is extensive
evidence that oxidative stress can contribute to the development and/or progression of various
diseases.

The oral cavity is exposed to numerous factors that increase ROS levels. These include
smoking, inflammatory diseases of the soft and hard tissues, exposure to various chemical agents
through food and beverages, bisphosphonate therapy, laser treatments, and materials used for
treating hard dental tissues and dental defects. Certain dental materials disrupt the balance between
the formation and degradation of free radicals, creating conditions for local or systemic oxidative
stress.

Metal ions released from basic dental alloys can affect cellular structures and functions.
Acrylics and methacrylates, widely used in the production of polymeric materials for medical,
dental, and industrial applications, release unpolymerized methyl methacrylate, which can cause
mucosal irritation and tissue sensitization.

The concentration of isoprostanes can serve as an indicator of potential cell damage caused
by free radicals and can be used to assess oxidative stress levels, as well as evaluate the impact of
various materials used in dental prosthetics.

Keywords: Oxidative Stress, Acrylics and Methacrylates, Reactive Oxygen Species (ROS),
Metal lons

1. BBBEJEHHUE

OKCHIaTUBHHAT CTPEC BH3HUKBA, KOTATO €CTCCTBCHATA aHTHOKCHIAHTHA 3aI[UTa HA TSIIOTO
€ HeJIOCTaThYHA 332 HEYTPAIM3UPAHETO Ha HATpyNaHUTe peakTUBHU kuciaopoaau (ROS) u azoTHH
BugoBe (RNS). IloumieHata KOHIIGHTpamus Ha peakTwmBHH kuciopomanu Bumoe (ROS) e
XapaKTepeH MpHU3HaK Ha TO3W mponec. Hali-pasnpocrpanenute npeacrasureny Ha ROS BrimrouBar
cynepokcuaaus pagukai (O2¢—), Bogopoanus nepokcua (H202), xuapoxcmmnus paaukan (*OH),
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anxoxcwtaug pamukan (ROe¢) u cuHrimerHus kucimopoxn (102), kouto MoraT Ja WMaT BBHIICH
MPOM3XOJI WK Ia ce 00pa3yBaT KaTo METa0OINTHN CTPAHUYHH MIPOAYKTH B OMOJOTMYHUTE CUCTEMH.
Koraro komuuectBoto Ha ROS ce yBennum, Te 3aM04BaT [a OKa3BaT BPEIHO BH3ICHCTBHUE BBPXY
NPOTEHHHU, JIMIUIM, BBIVIEXUAPATH M HYKJICHHOBH KucenuHH. ChIIECTBYBAT MHOTrOOpOItHH
JIOKa3aTeJICTBa, Y€ OKCUAATHUBHUSIT CTPEC MOXKE Ja JIOTPHUHACS 32 PA3BUTHUETO W/HIIM MPOTPECHsTA
Ha peaulia 3a00IBaHUS.

YcTHaTa KyXUHA € M3JI0’KEHa Ha MHOXKECTBO (pakTopH, KOMTO yBennyaBatr HuBata Ha ROS.
Cpen TsX ca TIOTIOHOMYIICHETO, BB3MAIUTEIHN 3a00/IIBaHUs Ha 3b0HUTE U MEKHUTE ThKaHU, KAKTO
U XMMHYHHU BEUICCTBA, MOTIBIIAHM Ype3 XpaHa M HANWTKH, OuchocdoHaTHA Tepamus, JIa3ePHO
JICUCHUE, KAKTO U U3MOJI3BAHUTE MAaTCPUAIN 32 JICUCHHE HA TBHPIUTE 3bOHU THKAaHU U Ae(DEKTUTE
Ha 3bOHHMTE peauiy. Hsikou NeHTamHu MaTephalyd HapyliaBaT OanaHca MeXIy oOpa3yBaHETO U
pa3pyiiaBaHeTo Ha CBOOOMHH paJMKalid, KOETO MOXE [a JOBelIe 1O JIOKAJeH WM CHCTeMEH
OKCHAATHBEH cTpec. MeTanHu HOHU, OTACISIHA OT OCHOBHH JICHTAJIHH CIUIABH, MOTAT Ja MOBJIHSSAT
BBPXY KIETBUYHHUTE CTPYKTYPU M GYHKUHUA. AKPUIATUTE U METAKPUIATUTE, M3MIOJI3BAHU IIUPOKO
NpU MOJyYaBaHe Ha MOJUMEPHHM MaTepPHANU 32 MEIUIMHCKH, CTOMATOJOTHYHH M MPOMHIIUICHH
MPUIOKEHUS OTACISIMKA HEMONIMMEPH3UPAH METHIMETAKPHIAT MOratr jJa ObJaT OTTOBOPHHU 3a
JIpa3HEHE Ha JIMTaBHIlaTa M CCHCUOMIM3AIKs Ha ThKaHuTe. KOHIICHTpanusaTa Ha H30MPOCTaHH MOXKE
Jla CIIY’KH KaTO MHAUKATOP 3a Bb3MOXKHO KJICTBYHO YBPEIKAAHE, IPUIUHCHO OT CBO6OILHI/I paaukaliu,
U Jla ce M3II0JI3Ba 32 OLIEHKa Ha HUBOTO HAa OKCHUIATUBHUS CTPEC, KAKTO M J1a CE HAIlPaBH OlIEHKA Ha
BIMSIHACTO Ha Pa3IMYHUATE MAaTCPUAIIU M3IIOI3BAHH B 3500IPOTE3UPAHETO.

2. HN3JIOKEHHUE

ROS mpencrapnsgBaT rpyna HecTaOMITHA MOJEKYIH, Cpell KOUTO Ca BOJOPOTHUST MIEPOKCHUT
(H202), xungpoxcunauar panukan (OH-), cuarnerauar kucnopon (102) u cynepokeugst (02-),
KOUTO CE IPOU3BEIKAAT OT Pa3IMIHH BHI0BE KIIeTKH. [lopaan mmpokoTo cu pasnpocrpaneHue, ROS
MOTar Jia UTPasiT OCHOBOIIOJIAraiia poJisi B OMOJIOrMYHUTE CUCTEMH. BbIipekn BaykHaTa cH QYHKIHS
B 3all[UTaTa Cpellly NaTOTeH! U B KJIeThYHaTa curHanu3aius, ROS ca cbl1o U3BECTHU KaTo BPEIHU
PEaKTUBHM YACTUIM 32 KJIETKUTE, Thil KaTO HAHACAT YBPEXKIAHHS BBPXY BBTPEKICTHYHUTE
MPOTEHHU, JIMITUIU U HyKIIEHHOBH KHCeInHH. ToBa 4eCTO ce CilyuBa IPHU MMaTOJIOTUYHH ChCTOSHHMS,
aKo He OBJaT OTCTPAHEHU CBOEBPEMEHHO.

Heo6xoanmo e xa ce otunta, ue ROS ce reHepupat npu ycioBHus Ha HHTCH3UBEH €HEPIHEH
o0MeH, Korato € HeoOxomuMm BHCOK Merabomm3bM. [latoremnmsar edexr Ha ROS, Bomem o
YBpeXJaHe Ha COOCTBEHHTE KIETKH, KaKTO W TIOJOXXKHTEIHATA MM POJs B MMYHHATa CHCTEMa,
BEPOSTHO CE IBIDKAT HA HEOOXOIUMOCTTA OT €HeprHeH pecypc. [Ipu Te3u yCIoBUs IPEKOMEPHOTO
mpou3BocTBO Ha ROS BoIM 10 OKCHIATHBHO YBpPEKAaHE KAaKTO HA TSUIOTO, TAKA U HA MATOTCHUTE.

ROS ca BkITIOYeHN B OCHOBHH MEXaHU3MH U MPOLECH U UMAT IBOMHCTBEHA POJS — OT eIHA
CTpaHa yBpeX/JaT KIETKH U ThKaH! U4pe3 OKCHAATHBEH CTPEC, OT JIpyra U3ITHIHABAT KIIFOUOBA POJIS
B MOJJIBPKAHETO HA XOMEOCTa3ara, y4YacTBaWKM B MeETa0OJIMTHH, HMYHHH, PACTe&KHH H
IdepeHIMpOBbYHH poliecH. YueHure pasriexaatr ROS kaTo BTOpUYHHU HPOIYKTH U H3CIEBAT
BJIMSHHETO MM BbPXY OpPraHM3MHUTE, HO OCHOBHHTE MM CBOWCTBa OMXa MOIJM JAa JAajaT Io-
3aIBI00UEHO pa3duWpaHe 3a TAXHATA POJIA B MATOJIOTMUTE W OHWOJOTHYHUTE MEXaHU3MH.
MuToxoHIpUaiHaTa AWXaTelHa BEpUra € €JMH OT OCHOBHHMTE HM3TOYHHMIM Ha KieThbuHu ROS.
Cunre3bT Ha AT® npoussexza ROS mo Bpeme Ha HOpMAJHUS KHUCJIOpPOAEH MeTadonmm3bM. Taka
ROS oOukHOBeHO ce pasmiexjgar Karo BTOPHYHM TNPOAYKTH NPH AOCTAaBKaTa Ha EHEprHs 3a
kieTpunuTe npouecu. (Yang & Lian, 2020)

IMonnbpxkanero Ha xoMeocTazata Ha ROS e OT chlecTBEHO 3HaUCHHE 32 OrpaHUYaBaHe Ha
OKCHIATHBHUTE YBPEXJaHUS U 32 OKPUBaHE Ha eHepruitHnTe Hyxau. ROS ¢yHKIMOHMpAT KaTo
CUTHAJIHU MOJIEKYJIM B MHOKECTBO KJIETBUHH ITBTHIIA U MEXaHNU3MH, KOETO 03HayaBa, Y€ TIXHOTO
neiicTBre HEeM30eXKHO ce BIMSAE OT YUIAaCTBALIUTE MPOTCHHN M TeHU. Pa3nnyan BRHIIHU (aKTOPH U
AHTHOKCHIaHTH CBHIIIO MOTAT J]a OKa3BaT BIMSHUE BBPXY MPON3BoACTBOTO Ha ROS B 3aBHCHUMOCT OT
TeXHHSA penokc mnoreHmuan. ChIIO Taka € YCTAaHOBEHO, Y€ pAa3JIMYHUTE XaIUIOTHUIIOBE Ha
mutoxoHapuanHata JJHK (mtDNA) morat ma WMar pasiudeH peclypanvoHeH KamamuTeT,

obycnassH oT pasnnudn HuBa Ha ROS mo BpeMe Ha npowmsBoiactBoro uM. (Moreno-Loshuertos et
al., 2006)
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Cnen otkpuBaneTo Ha ROS wu3ciemoBatennrte ce CTpeMAT a pa3depaT MEXaHH3MHUTE H
poJisiTa UM B pa3BuTHETO Ha 3aboysaBanus. ROS BB3aeiicTBaT Ha 3a00sABaHUATA TIPESTUMHO Upe3
cBouTe (QYHKIIMU Ha CUTHAJIHU MOJIEKYJIM X OKCHJAHTH, KOUTO OKa3BaT BIMSHKE BbPXY KJICThYHATA
MPEXXUBSIEMOCT U TIPEIU3BUKBAT OKCUAATHBHY yBpexxaanus. OcBeH Toa, ROS Morar na 3acunBar
MMYHHATa 3allNTa, Ja MOAIbPKAaT METAa0OMUTHIS OallaHC WM Ja CIIocoOCTBAT 3a pa3celiBaHEeTO Ha
toruHarta. PaznooOpasznure ¢pynkiun Ha ROS B Onocucremara Morar j1a Bb3/IeHCTBaT BbpXY BCSKa
maTonorus ot pasnuunu rieanu Touku. (Yang & Lian, 2020)

JIumnmure, THK m mpoTtenHuTe ca mpuMepu 3a MOJIEKYJH, KOUTO MOTaT Ja MpeThpIsT
NPOMEHH TOJ BB3ACHCTBUETO Ha NpekoMepHo KomuuectBo ROS B opranmsma. Hskoum or te3m
NIPOMEHH OKa3BaT MPSKO BB3JEHCTBHE BbPXY (PYHKLIMHUTE Ha LEJICBUTE MOJICKYJIH, KaTO HarpuMmep
MOTHCKAaHE Ha EH3WMHA AaKTHBHOCT, JOKAaTO OPYTH CaMO TPOMEHST CTENEHTa Ha JIOKAJCH
oKcuaaThBeH cTpec. ToBa 0ka3Ba BIMSHUE BbPXY KIMHUIHOTO MPHIIOKECHUE HA PA3INIHN MapKepH
3a OKCHAATHBEH CTPEC, ThI KAaTO 332 BAIMAHOCTTA Ha OMOMapKepa € BaKHO Jja nMa (pyHKIHMOHAITHO
3HAQUEHWE WINM IIPUYMHHA BpB3Ka C Ownonormunure ¢(yHKOuu. JlokaTo wn3MepBaHMATa Ha
OKCHAATHBHHUS CTpPEeC B TPBOHAUHUS MO3BK M THKAaHHTE CE OTHACAT CaMO 3a OIpPEIEICHU
3a00JIsIBaHMs, M3CIICABAHETO HA BEHO3HA KPBB U YPHHA Ca Hal-4eCTO M3IIOJI3BaHM B KIIMHWYHATA
IpaKTHUKa. B JOMBJIHCHUC KbM TAX Ca MPCAJTIOKEHU U APYTM HCUHBA3UBHU U UKOHOMWYHH MCTOJAU
3a aHaJlW3 Ha OKCHUAATHBHUS CTPEC, KaTO aHAJIN3 Ha CIIIOHKA WIM Ha W3AMIIAH BB3AyX. Bbnpeku
TOBa, € M3BECTHO, Y€ KPCATMHUHOBHUTEC MApKEPU B YpHUHATA HC Ca MNOAXOOAINN 3a MalfUCHTU C
HapyuieHa ObOpeuHa (yHkuuMs. 3aToBa M300PBT Ha MOJXOJsIIA MPoda 3a Ouomapkep TpsOBa jaa
Ob/1e cb00pa3eH ¢ XapaKTEPUCTUKUTE Ha MAIUEHTA U C ONTHMAIIHOTO ChOTHOIICHHE MEXAY Pa3Xoan
u momsu. (Marrocco et al., 2017)

W3omnpocrannTe, KOUTO ce 00pa3yBaT NpH JIMIHUIHA IEPOKCHAAIMS, MOTAT Ja CIy>XKaT KaTo
MapKep 3a OKCHAATHBEH CTPEC B OpraHm3Ma. Te mMaT ABe OCHOBHHM IPEIUMCTBA KaTO Mapkep 3a
OKCHAATHBEH CTPEC — HAIMYHETO UM BB BCHUKH TEJIECCHH TCYHOCTH M HUCKAaTa UM PEaKTHBHOCT.
CiroHKaTa TpenocTaBsi Bb3MOXKHOCT 32 HEMHBA3MBHO, 0€300JIE3HEHO M JOCTBIIHO ChOMpaHe Ha
npoOu 1 Moxke 1a ObJie H3MOJI3BaHa KaTo aJITepHATHBA HA KPbBTa M ypUHaTa 3a TecTBane. (Tomova,
etal., 2022)

VYcrHara KyXHHa € BXOAHa TOYKa 3a pas3sjIM4YHU BHHIIHU ar¢HTHU, KOUTO MOraT Ja MOBJIHAAT
Ha OanmaHca Mexay oOpa3yBaHETO M pasrpaxknaHeTo Ha ROS (peakTHBHHM KUCIOPOIHHU BHUIOBE) U
RNS (peakTuBHHM a30THH BHUIOBE), Ch3/IaBaliKi MPEIMOCTABKY 3a JIOKaJIEeH WM 001 OKCUIATHBEH
CTpEeC. BmeaTa MEXKIY OKCUJAATUBHUA CTPEC U NATOJIOT'MYHUTE IPOMEHHN B OpraHn3Ma € B3anMHa.
OKCHAATUBHIAT CTpec MOXe Ja Obae Mpeau3BUKaH OT 3a00JABaHUS KaTo JHA0ET, PeBMATOUICH
apTpUT, XpOHWYHA OBOpeYHa HeZOCTATHhYHOCT, OonecT HAa Kpon n npyru . Hsakon 3abonsBanus B
yCTHaTa KyXnHa, KaTo Bb3NAJIUTEIHUTE ChCTOSHUS Ha MapoJIOHTa, BOJAT 10 JIOKAIEH OKCHIATHBEH
cTpec, TOKaTo JPYTH, KaTo JICBKOIUIAKHS, OpaJleH PaKk M pelHuIuBHpaIl ahTo3eH CTOMATUT, MOTaT
na moBumar HuBata Ha ROS B kpbBTa U B 115u10TO Ts10. OT JApyra cTpaHa, OKCHUJAaTUBHHAT CTpPEC
JIONIPUHACS 3a peuna NaTo(hU3UOIOTHYHE IPOMEHH U MTpae PoJis B Pa3JIMYHU €Taly Ha PaKOBOTO
pasButHe. B ycTHara KyXuMHa TOW MOJIIOMara XpOHHYHOTO BB3MAJICHHE, pa3pylIaBaHETO Ha
M3BBHKIIEThbYHATA MATPHIIA HA MAPOJIOHTA U KOCTHATA Pe30pOIHs.

C'BH_[GCTByBaT MHOXECTBO q)aKTOpI/I, KOUTO MOrar Ja J0B€JaaT 10 IMOBUIICHO MPONU3BOJACTBO
Ha CBO60}IHI/I paarkKaliu B YCTHaTa KyXruHa. Bu3nmanurenuure 3a00asgBanus Ha BCHIIUTC 1 MapOJOHTa
BB3HMKBAT KaTO OTrOBOpP Ha NAaTOTeHHW MuKpoopranm3mu. [IpomsBoactBoro Ha ROS mpnm
BB3MAJCHUE WIpae OCHOBHA POJISl B HEyTpalH3alUsITa M CIUMHHHPAHETO Ha OaKTepHHTE, HO
MOBHUILEHOTO KoiuuecTBO ROS 3acsira He caMo MaTOreHUTe, HO U ThKAHWUTE Ha FOCTONPHEMHHKA.
[uera, Oorara Ha Ma3HUHU U IPOTEMHH, KAKTO M HAYMHBT Ha IPUTOTBSIHE HA XpaHara, ChII0 MOTaT
na poBenmar 1o obpasdysaHe Ha ROS, BbIpekm 4e ¢ XpaHaTa ce NpHeMaT M aHTHOKCHIAHTH.
[{urapeHusT AuM, ChbpIKall] MHOXECTBO MPOOKCUIAHTHH U KaHIIEPOT€HHHU BELIECTBA, € CpeJl Haii-
CHJTHUTE MHIYKTOPH Ha OKCHUAATHBEH CTpPEC B YCTHaTa KyxuHa. KoHCyManusTa Ha alnkoxoJ ChILIO0
BJIMsIC HA peJIOKC OanaHca B yCTHAaTa KyXHHA.

JleHTaHNTE MaTepHaId, KaTO KOMIIO3UTHH CMOJIH, Pa3IMYHU BUIOBE IMMEHTH, KOPEHOBU
IIOMOM W JICHTAJHM CIUIaBHM, MOTAT Ja HapyllaT JIOKaNHUS OanaHc Mexay (GOPMHPAHETO H
HEYTpPaTU3UPAHETO Ha CBOOOAHU paaukamu. JIa3zepHOTO JeUeHHWE Ha MEKHTE M TBBPIUTE 3bOHU
THKAaHM € 3HAUNTEICH W3TOYHMK Ha CBOOOJHM paAuMKanmu B yCTHata KyxuHa. JlasepHata
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(dhoToaMHAMMYHA Teparsl, HampuMep, U3IM0JI3Ba MOBUIICHOTO mpou3BoacTBO Ha ROS 3a cBoero
OakTepunuaHo aerictue. [locneqnu n3cneaBanus covar, ue OudochoHaTHaTa TEPANHS 3a JICUCHHE
Ha OCTEOIopo3a MPEAN3BUKBA OKCHIATHBEH CTpPEC B OpaIHUTE (HHOPOOJIACTH, KOETO MOXKE Ja
JIOBEJIe 10 OCTEOHEKPO3a Ha desocTute. [Ipy NeHTaIHOTO JIeYeHHE ce U3I0J3BAT Yy XKIH 32 TAIOTO
BEIIECTBA MPUTES)KABAIIN DPA3NUYHA XMMHYHH, MEXaHWYHH W OHOJOTHMYHM KayecTBa LEJIAIIH
OCHTypsIBaHE Ha ABJITOTPAtHOCT, M0Opa ecTeTrka u Oe3onacHa ynorpeda. (Tomova et al., 2023)

Yuctu Metanu, KakTo U 0JaropoJHu M HEOJIaropoHH CIUIaBH, CE M3MOJI3BAT 32 U3paboTKa
Ha WHJICH, OHJICH, IIMHK, UIMIUIAHTH U HAICTPOUKH, a B KOMOWHAIMS C MATEPHAJIH KaTO KepaMuKa,
71a00paTOPHM KOMIIO3UTH U aKpWJIHM CMOJM T€ HaMHparT IpPHIOKEHHE B MNPOTETHYHATA
pexaOunuTanys Ha yCTHaTa KyXMHA 3a KOHCTPYKIHMH KaTo KOPOHKH, MOCTOBE W IPOTE3H.
MeranHuTe HOHW, OTAENSHH OT MEIWLMHCKH W JCHTAJHH OMOMAaTepHall, MOTaT Ia HapyIar
OalaHca MEXIy NMPOOKCHAAHTHATA W aHTHOKCHUIAHTHATA aKTHBHOCT B OpraHM3Ma, KaTo IO TO3H
HAa4YMH NPEIU3BHKAT OKCHIATHBEH CTPeC, KOWTO MOXe la TOBEIe 10 XPOHUYHU BB3IAJICHHSA H
pa3nu4HU 3a00JABaHUS, KaTO aJePrHH, OPAHU JEe3WH M IPOMEHH BHB BKYCOBOTO BB3IPHATHE.
TokcH4HOCTTa HAa KOOANTOBUTE M XPOMOBHTE HOHHM 3aBHCH OT TAXHATa BaJleHTHOCT. (Srimaneepong
etal., 2020), (Tomova et al., 2023)

[IporeTH4yHOTO JieueHHe BOIM J0 HaMaJIeHHE HA OKCHJATHBHUS CTPEC B yCTHAaTa KyXHHA
criopes u3cieaBaHe npoBeeHo B MY — [1noBauB 1endio ga oleHd BIUSHUETO Ha MPOTETHUYHO
JICYEHHE C METAJIOKePaMUYHH KOHCTPYKIMHM BBPXY HHBOTO Ha OKCHJATHBEH CTpPEC B YCTHaTa
KyxuHa. [Ipu m3cnenBaHe Ha 35 MauMeHTH JIEKYBaHH C METAJIOKEPaMHUYHH KOPOHKH M3pabOTeHH
4ype3 TUPEKTHO J1a3epHo cuHTepoBaHe oT AeHTanHa ciuiaB CoCr EOS CobaltChrome SP2 (EOS) ce
YCTaHOBSIBA MMO-HUCKA KOHIICHTPAIs Ha u3onpoctaH 8-iSOPGF2-alpha B HecTuMynupaHa CitOHKA
2 yaca cneq GUKCHpaHe HA KOPOHKUTE B CPAaBHCHHE C HAYaJHOTO HMBO, a Ha CEAMHS JICH CTaBa
3HAYUTEIHO MO-HUCKO OT MbPBOHAYANHO u3Mepenoro. (Tomova et al., 2022)

AKpHUIIaTUTE W METaKPIIATHTE, CE HM3IOJI3BAaT LIMPOKO IPU IONyYaBaHE HA MOJIUMEPHH
MaTepHay 3a METUIUHCKH, CTOMaTOJIOTMYHU 1 IPOMHIILICHH PUIIOXKeHHs. Hemonumepu3npanust
METHJIMETaKpUJIaT MOXKe J1a ObJe OTrOBOPEH 3a Apa3HEeHe Ha JIMraBHLATAa M CEHCHOWIM3aLus Ha
thkanute. (M. Kostic et al., 2017) Paznu4ynnTe KIETHYHHU KyJITYPU MOTAT JIa PearupaT 1o pa3iinicH
HAYMH HAa OCTATHYHUSI MOHOMED, OCBOOOEH OT aKpUIIHKUTE MpoTe3u. Hampumep rossma pasnuka e
HaOmonaBana oT Huang et al. 3a yoBemka opanna enurenHa KB kieTpryHa JUHUS ¥ THPBUYHU
YOBEIIKH OpaiHu HubpobiacTy, moxydeHu ot Oykanua murasuia. (Raszewski, 2020)

ViMa MHOXECTBO CHOOULICHHs 3a JIOKajJHa M CHUCTEMHa TOKCHYHOCT Ha aKpUIaTUTe U
MEeTaKpWIaTuTe, MyOJMKyBaHM B mepuojga ot 1972-pa go 2008-ma roauHa OT pa3iuyHU
W3CIIC0BATENIM U SKHUIH, KOETO JEMOHCTPHPa KOHCHUCTEHTHOCT B HM3BOJUTE OTHOCHO TSAXHOTO
BB3/eiicTBUe BbpXy opranm3ma. (Chan & O’Brien, 2008a), (Lawrence et al., 1972), (Hideji &
Kazuo, 1982), (Dillingham et al., 1983), (Yoshii, 1997), (Chan & O’Brien, 2008b), Te3u manuu
MOJIYepTaBaT CEPHO3HOCTTA Ha MpobieMa, Thi KaTO TSAXHATa JICTIMBOCT T'M MPaBH MOTEHIUAIHO
omacHu B pabortHa cpena. (Cosmetic Ingredient Review Expert Panel, 2005) Ocrarpunute
HETOIMMEPU3UPaH CBOOOJHH MOHOMEPH BBPXY MOBBPXHOCTHTE HA CMOJIATA HE CAMO YBEIHYaBaT
pHCKa 33 JIMPEKTeH KOHTAKT C ThKAaHHUTE, HO CHIIO Taka MOraT Ja ce BIWIIAT W Ja HaBjA3aT B
CHCTEeMHATa IMPKYyJalys. BBIpekn Te3u MOTEHIHAaIHU PHCKOBE, METaKPWIIATHTE C€ M3IOJ3BAT
IIMPOKO B CTOMATOJIOTHSATA 38 M3pabOTKATa Ha POTE3H, IIMMEHTH 1 Bh3cTaHoBsiBanust. (Bakopoulou
et al., 2009) AkpwaTuTe ¥ METaKpUIATHTE OOMKHOBEHO HE MOJIMMEPH3UPAT HAITBJIHO BHB BB3IyXa,
Thii KaTO KHUCIOPOABT AEHCTBa KaTo Oapuepa M MOTHCKa mHonuMmepuzanusta. OCTaTbYHHTE
HEMoJMMEPU3UpaHu CBOOOHY MOHOMEPHU BbPXY MOBBPXHOCTHUTE HA CMOJIaTa c€ OCBOOOXKAaBaT B
OMOCHCTEMHTE Upe3 TUPEKTCH KOHTAKT MJIH BAUIIBAHE.

HuBOTO Ha OKCHIATHBHHS CTPEC B yCTHATa KyXHHA 3aBUCH OT HSKOJKO (hakTopa, KOUTO
MoraT Ja JeWCcTBaT EJHOBPEMEHHO WIIM TOOTACIHO — BB3MAJICHUS B YyCTHAaTa KyXHUHA,
TIOTIOHOITYILICHE, XPAHUTEJICH PEXUM M JCHTAJIHH MaTepHanu. MHOXXECTBO ACHTAIHN MaTepuaH,
KaTO KOMIIO3UTH, MaTepuaad 3a 3albliBAHC HAa KOPCHOBH KaHAJM, CIUIABH, IJ1ac-HOHOMEPHH
[IUMEHTH, THTAHCH! UMIUIAHTH M IPYTH, MOTaT Ja AOBEJaT N0 HapyllaBaHEe Ha JIOKAIHHS OanaHc
MeXay oOpasyBaHeTo U HeyTpanmmzanusaTa Ha ROS. JlokazaHo e, 4e MEIUIIMHCKUTE U JCHTATHUTE
OuomarepHalyl BIMAAT Ha NPOOKCHIAHTHATA M AHTHOKCHIAHTHATA AaKTHBHOCT HAa OpraHM3Ma
HOpaJy OTHEISTHETO Ha MeTaIHK HoHH. M3cnenBanus oka3sar, 4e oTAessiHeTo Ha oy Ha Co u Cr
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OT METAJIHM CIUIABM MOXKE Jia PEIM3BUKA OKCHIATUBEH CTPEC B CIELU(DUYHU KIETUHH KYJITYPH.
Criopesi HIKOH aBTOPH LIUTONATOJOTMYHUAT ePEKT, NPEAU3BUKAH OT CBOOOJHN METAHU HOHHM, CE
JIBJKU HA IPOMEHKTE, IPUYHUHEHH OT oKcuaaTuBHuUs cTpec. (Tomova et al., 2023)

3. 3AK/IIOYEHUE

OKCHIaTUBHUAT CTPEC B yCTHATa KyXUHA € CJI0’KEH M MHOTOILIACTOB MPOIiec, KOWTO 3aBUCH
OT pa3nuyHH (akTOpH — BH3MAJIUTETHH ChCTOSIHUS, ICHTATHI MaTepHal, HAYMH Ha )KUBOT U APYTH
BBHIIIHY Bb37ieHicTBUs. HuBaTa Ha peakTuBHU Kuciopoanu Bugose (ROS) urpast celectBeHa pons
KaKTO B TOIIBbpPKAHETO Ha (DU3MOJOTHYHUS OanaHC, Taka W B Pa3BUTHETO HA MATOJOTHYHU
npoMeHd. HatpymaHuTe qokas3arencTBa MOTBBPKAABAT, Y€ TUCOATAHCHT B PEIOKC CHCTEMHUTE MOXKE
J1a TOTIPIHECE 32 BE3HUKBAHETO HAa JIOKAJHHU U CHCTEMHH 3a00JIIBaHMUS, KATO BB3MAJCHNUS, ThKaHHA
JeTpasamys U I0pH 3I0KaYeCTBESHH MPOIIECH.

B cpBpeMeHHaTa AeHTalHA MpaKTHKa HM3CIEIBaHETO Ha OMOMapKepH KaTo H3OMPOCTAHH
MIPEJOCTaBs] HOBH IEPCIIEKTUBU 332 HEMHBA3MBHA JWATHOCTHKA W MOHHTOPHHT Ha OKCHIATHBHUS
ctpec. Te mo3BonABaT MHIMBUAYATU3UPAH MOAXOJ IPHU OLEHKaTa Ha ChCTOSHUETO Ha MallUeHTa,
0CO0EHO B KOHTEKCTa Ha M3MOI3BAaHETO HA Pa3IMYHH JCHTAIHU MaTePUaIH.
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CBIIOCTABAHE KOJIMYECTBEHO U KAYECTBEHO E®EKTA OT
IMPHUJIOXKEHUE HA CPP-ACFP U CAMOOPI'AHU3UPAILL CE
HENTHUJ P11-4 BbPXY U3KYCTBEHU HAYAJTHA EMAWJIOBH
KAPHUO3HMU JIE3UUA 110 I'/TAAKH IOBbPXHOCTHU YPE3
CKAHUPAIIA EJIEKTPOHHA MUKPOCKOIIUSA (CEM) 1
CIHIEKTPOCKOIICKHX AHAJIM3

Hpuna Y3ynosa, Tansa HuxrsinoBa, Anu benrueBa
Karenpa no gercka neHrajHa MeJuIMHA,
dakyJTeT N0 AEHTAJHA MeAuIMHA, MequuuHcKu yHuBepcurer — IliioBaus

QUANTITATIVE AND QUALITATIVE COMPARISON OF THE EFFECT
OF APPLICATION OF CPP-ACFP AND SELF-ASSEMBLING PEPTIDE
P11-4 ON ARTIFICIAL INCIPIENT ENAMEL CARIES LESIONS ON
SMOOTH SURFACES BY SCANNING ELECTRON MICROSCOPY
(SEM) AND SPECTROSCOPIC ANALYSIS
Irina Uzunova, Tanya Nihtyanova, Ani Belcheva
Department of Pediatric Dentistry,

Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: In the field of dental biomaterials, in vitro studies are useful for research,
comparison and development of new materials in order to evaluate certain clinically relevant
properties. The aim of this study was to evaluate the effects of application of modern remineralizing
agents on changes in the surface morphology and mineral content of artificial initial carious lesions,
by means of scanning electron microscopy (SEM) and spectroscopic analysis. Material and methods:
A total of 24 enamel samples were prepared from orthodontically extracted permanent premolars of
patients between 14 and 18 years of age. In the created experimental window of the samples, three
zones were provided — a healthy enamel surface (SC), a demineralization zone (DC) and a
remineralization zone (TA). The samples were randomly assigned to three groups (n=8): Gr NT -
control group, no treatment; Gr V (Ml varnish); Gr CR (Curodont Repair). A scanning electron
microscope (JOEL — JSM 6390, Joel USA Inc.) was used. The images were obtained at
magnifications of X100, x1000, x2000. Results: In all samples, SEM analysis of the demineralized
areas revealed a rough and uneven surface with pronounced irregular porosity. SEM micrographs in
the treatment area showed filling of the roughness, with a significant difference in groups P1:-4 and
CPP-ACFP compared to the control group. Conclusion: SAP P11-4 and CPP-ACFP have better
microrelief restoration of permanent children's teeth and better remineralize artificial initial carious
lesions compared to the control group. Spectral analysis shows carbon, oxygen, calcium and
phosphorus content.

Keywords: remineralization, SAP P1;-4, CPP-ACFP, scanning electron microscopy

1. BBBEJIEHHE

3BOHUAT Kapuec BCE OIlE Ce CUMTA 32 ,,[TAHJIEMUYHO 3a00JIsIBaHe U € €HO OT Hai-4ecTUTe
XPOHHUYHH 3a00JIsBaHUs B AeTCKa Bb3pacT. OT OMOXMMHYHA IJICHA TOYKa KAPUO3HHUAT MPOLEC €
m3kmountenHo cnoxel (Takahashi & Nyvad, 2008). MetaGonuTHUTE MPOLECH, HEMPEKBCHATO
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M3BBPILBAILY CE B 3p0HATA [1aKa, B PE3YJITAT HA MUKPOOHA aKTUBHOCT BOJIST JI0 TOCTOSIHHU, ObP3U
konebanns Ha pH B mmakara. Besika 350Ha TOBBPXHOCT, 3/IpaBa MM KaprHo3Ha, TOKPUTA ChC 3b0HA
IUTaka, THPIH MUHEPATHHA MMPOMEHH (TPaHC(POPMALIMH) B 3aBUCHMOCT OT META0OIHUTHHS CTaTyC Ha
mukpodiopara (Manji et al., 1991). Bcuuko ToBa BOU 0 IPOMEHH B TEKCTYpaTa Ha MOBBPXHOCTTA
Ha TBBPAUTE 3b0HH ThKAHH.

Mopdoonorusata Ha eMalIOBUTE XUIPOKCHAMATHUTHH KPUCTATH M XUMUYHHAT ChCTaB Ha
MOBBPXHOCTTA Ca AHAIUTUYHH WHIMKATOPH 3a 3IPABOCIOBHOTO CBHCTOSHHEC Ha 3bOHATA THKaH
(Thimmaiah et al., 2019). CEM naBa uHdopMaIrys 3a NOBBPXHOCTHHTE XapaKTEPUCTHUKH U CE
M3M0I3Ba 32 OLICHKa Ha Tomorpad)CKUTe MPOMEHH, HAOMIOAaBaHH BBPXY eMaiiia, a CHepruitHO-
mucnepcuonnara cnektpockonusi (EJIC) ompenenst KoauMuecTBEHO OCHOBHHMTE KOMIIOHEHTH Ha
emaiina, kato Kannuii (Ca) u pochop (P), u taxuoro crexuomerpuuno crorHomenue (Vitiello et
al., 2022).

IlenTa Ha TOBa MpOy4YBaHEe € M3CIEABAHE M OICHKA Ha e(EeKTHTe Ha MPUIOKCHHE Ha
ChBPEMEHHU PEMHHEpATH3HUPAIA CPEICTBA BbPXY MPOMEHH B MOBBPXHOCTHATA MOPGOJIOTUS U
MHUHEPAIHOTO ChABPXKAHHUE HA €MaiJioBU 00pa3iy, oOpabOTeHH MO OmpeieseHa METOAMKA 3a
Habmonenue chc CEM 1 CIEKTPOCKOIICKY aHAIHU3.

2. MATEPUAJI U METOHU

OT eKcTpaxupaHu Mo OPTOJOHTCKH MTOKA3aHUS MPEMOJIAPU CE€ U3TOTBSAT 001110 24 eMaitioBU
oOpasiy. 3a MpoBeXKAaHe Ha OMMUTHATA TIOCTAHOBKA € OCUTYPEH €KCIIEPUMEHTAJICH TIPO30pel OT 5
Ha 5 MM. ExHa TpeTa oT ocurypeHus npo30pel] ce MOKPUBA ¢ KUCEINHHO YCTOWYMB JIaK 32 HOKTH —
3apaBa koHTpona (SC). Cneasa mabopaTopHo 00pasyBaHEe Ha M3KYCTBEHH KapHO3HH JIE3HH B eMaiiia
¢ JeMUHepalIn3allioHeH pa3TBOp c¢be cheraB: 1.5 mM CaCly, 0.9 mM NaH2POs4, 50 mM aneraten
oydep, pH 4.3 mpu 37°C 3a 5 qau. Cneiaria eqHa TpETa OT OCUTYPEHUS MPO30peETl, CIe]T Ch3AaBaHe
Ha U3KYCTBEHATA JIC3HsI, CE IIOKPUBA CHIIO C KUCCIMHHOYCTOWYHMB JIaK 33 HOKTH, 33 OCUTYpPSBaHE Ha
nemuHepanmsupaHa koHTpona (DC). OcrananaTa yacT OT M3KyCTBEHaTa J€3HMs OCTaBa 30Ha 3a
TpeTupane ¢ uzbpanure cpenctsa (TA). EmaiinoBure oOpa3mu ca pasmpeesieHd Ha clydacH
MIPUHIUI B TpU TpynH (n=8).

I'pyna 1. Gr NT — KonrpounHa rpyma, 6e3 nedeHue.

I'pyna 2. Gr V — Tperupane ¢ MI varnish™ (GC Corporation, Tokyo, Japan) e 6a3upan Ha
CPP-ACFP nax, ceappixarii 5% CPP-ACP u 22 600 ppm ¢uyopus.

I'pyna 3. Gr CR — Tperupane ¢ Curodont Repair ™ (Credentis AG, Windisch, Switzerland),
KOITO BKJIFOYBA OazupaHaTa Ha camoopranmupail ce nmentuy (P11-4) texHonorus Curolox™.

Cnen TpernpaHe Ha OOpas3lMTE C ITOCOYCHHUTE CPENCTBA, CHIVIACHO TEXHMS NPOTOKOJI Ha
NPUIOKEHHe, ce Ipuiiara Mojen Ha pH-uukimpane B 6uopeakropsa cuctema 3a 21 nuu. Biofilm
Reactor (bropeakrop) e n30paH a npech3aie Bb3MOXKHO Hal-peaHy YCIOBHUS B YCTHATA KyXHHa.
Cnen 21-mHeBHMs mnepuon Ha pH-IMKIMpaHe JIaKbT 3a HOKTM BHUMATEIHO M HAITBJIHO C€
OTCTpaHsBa C aleToH oT Tpure rpymu. OOpasmure ce NpPOMHUBAT C MAECTHIIMpaHa BOJa B
YATpa3BYKOBa BaHA M C€ OCTABST Ja M3CHXHAT Ha CTaiiHa TeMIeparypa.

3a wu3cienBaHe Ha MOP(OIIOTHYHHTE IPOMEHH CE€ H3IMOJI3Ba CKAHHUpPAIl EJIEKTPOHEH
mukpockor JOEL — JSM 6390, Joel USA Inc. EmaiinoBure 06pa3iu ce 00paboTBat mo onpeaeneHa
MeToauka 3a HaOmomeHume c¢bc CEM M CHEKTPOCKONCKHM aHamu3. BcWukym MOBBPXHOCTH ce
aHanu3upar npu ysenndenue x100, x1000, x2000.

3. PE3VYJITATH

3a rpynuTe TpeTHpaH! ¢ pEMUHEPAIM3HUPALLL areHT ca U3CJIeIBAaHH TPUTE T0JIETa, OCUTYPEHH
B ekcrnepuMeHTaHus nposoper (SC-3apaBa koHTpona, DC-memuHepanu3upana KoHTpona, TA-
30Ha Ha JiedyeHue). B kKoHTposHaTa rpyma ckeHorpaMmuTe ca Hanpasenu B aBe moJieta (SC u DC),
MOpajv JINTICA Ha JICUCHHE.

Kontposana rpyna (Gr NT)

CEM wmukpodororpadun Ha koHTponHara rpyna (Gr NT) ca npencrasenn Ha ¢ur. 1. [lpn
yBenmuenue ot 100 TbTH MUKPOCKOIICKATE CHIMKH Ha WHTaKTHA IMMOBBPXHOCT ITOKAa3BaT CTPHU Ha
Pernmyc. B msaxon ot oOpasunte ce HaOmoxaBaT (GUHM MyKHATHHH U JJAMEIN Ha TIOBBPXHOCTTA UM,
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KOWTO ca scHO BuUauMH mpu ysemmdernne oT 1000 metu. Ha mukpodortorpadum al m a3 ce
3a0erns3BaT OTI0KEeHH npenunurary. [Ipenmnonara ce, 4e ToBa ca ClIeqH OT U3KYCTBEHA CIIIOHKA.
[Ipu memuHepamm3npana moBbpxXHOCT (6/) m yBenmuenue x100 ce HabnromaBa M3pazeHO
3axbpI00YaBaHe M OYepTaBaHEe Ha MEPHKUMATHTE Ha eMaiiioBaTta CTPYKTypa, JOKaTo HpH 31paBa
(al) ce HabromaBa HEMTOKBTHATA MOP(HOIIOTHS HA eMaiIoBaTa MOBBPXHOCT ChC CTPUH Ha PeTmuyc.
[Tpu no-rossiMo yBelIMUeHNE CE OUEpTaBa MOBUIIEHA TOPHO3HOCT C HEPAaBHA M rpariaBa HOBBPXHOCT.
HabmionaBa ce MHOTOCIOWHO IMOBBPXHOCTHO Pa3TBapsHE ChC CTPYKTypa THI ,TYesIHA MHTA™,
XapaKTepHO 3a CEJICKTUBHOTO pa3TBapsiHe Ha alaTUTHUTE KPUCTAIHM BHTPE B IPU3MUTE, THIIMYHO 32
Mopdoorusta Ha JAeMHHEpalIu3upaH emaiin. [IoBbpXHOCTHTE B KOHTpOJIHaTa Ipyna ocTaBar
HEXOMOT'CHHH HABCSKb/IC M HIMa PU3HAIM Ha peMUHEpaIU3aLusl ciie]] neprosa Ha pH-unkimpane.

2000 X100 100um 1020 51 200, X000 fopm ey 20KV X2000 10pm 1036 SEI

- 7

2931 581 20KV X2,000  Toum
61 62 63

®urypa 1. CEM uzobpaxxenus Ha Gr NT. al no a3 (3apasa koutpona-SC); 61 mo 63
(memunepanusupana koHTposa-DC), choTBeTHO nipu yBenuueHue mo x100, x1000 u x2000.

I'pyna V (Gr V) — Tpetupane ¢ MI varnish (CPP-ACFP)

[Tpu u3cienBaHe Ha MHTAKTHA €MaiioBa MOBBPXHOCT HA 00pa3uu OT rpymna V ce BHKAAT
amopduu otnaranus (dur. 2., cH. a2 n a3). MHOXECTBO MOpH C JIeKH aMOP(HHU NMOBBPXHOCTHH
OTJIaraHusl ca BUJIUMH U 110 JIEMHHEpaTU3HpaHnTe NoBbpXHOCTH (¢ur. 2., cH. 61-03). B 30Hara Ha
JIeYeHNE ce yTasBaT IPYIH KPUCTAIN BbPXY eMaiioBaTa IOBBPXHOCT M ce 3a0eisi3Ba HaMallsiBaHe
Ha JepeKTHTe Ha TOBBPXHOCTTA Ha eMaiiia cie peMuHepanuzanus (¢ur. 2., cH. B1-B3).

038 381

el &2 3

®urypa 2. CEM u3o6paxenus Ha Gr V. al-a3 (3xpaBa koHtpona-SC); 61-63 (nemuHepann3upana
koHTpona-DC) u Bl mo B3 (30Ha Ha neueHue-TA) ¢ CPP-ACFP, ch0TBETHO NPH yBETUIEHUS 110
x100, x1000 u x2000.

I'pyna CR (Gr CR) - Tperupane ¢ Curodont Repair (SAP P11-4)

Ha mnpencraBennte Mukpodotorpaduu Ha 3apaBa nobpxHocT (dur. 3., cH.al-a3) ce
JI0JaBAT enBa 3a0esIe)kKMMHM HEPaBHOCTU C CIMHUYHU KaBUTETH. BbpXy wacT or oOpasuure ce
HabromaBat cabo u3pa3eHu IpacKOTHHH, Hali-BEepOSTHO MOJMYUYSHH IIpH 00paboTKa M MOATOTOBKA
Ha eMaiioBuTe 00pa3ny cien nmonupane ¢ GUHIPHU AUCKOBE. B 30HaTa Ha nemuHepanm3anus (¢ur.
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3., cH.01-03), sicHO NWYW TpamaBa W HEpaBHA eMaioBa TOBBPXHOCT C HM3pa3eHa HEMpaBUIHA
HOPHO3HOCT KaTo JIE3MHTE Ha MecTa IOCTHraT 10 InupuHa oT 4.5 um, nodpe BUAMMH IpH
yBemmuenne 1000 u 2000 mpru. [lomydeHuTte KpaTepu ca B pe3yiTaT Ha KHCEITMHHO-MHIyIHPaHa
KapHo3Ha JIe3ns. AHAIN3BT Ha 30HaTa Ha jiedeHue (¢dur. 3., cH.B1-B3) moka3Ba MHOXKECTBO MaJIKH
OTJIaraHusl, IOKPUBAIM HEPaBHOCTUTE HA NMOBBPXHOCTTA Ha eMaiila M HamalsBaHe Ha oOeMa Ha
nopure ciep Tperupase ¢ P11-4, K0eTo e 10Ka3aTesicTBO 32 MHHEPAIHO OTJIaraHe.

X100 i0ym 0037501

1031 861 v_x G M X2.000 T

g4 g5 €6

®urypa 3. CEM mob6paxenus vHa Gr CR. al-a3 (3gpaBa xorTpona-SC); 61-63
(memunepanusupana koutposa-DC) u B1 g0 B3 (30Ha Ha nedyenue-TA) csc SAP P11-4, choTBeTHO
mpu ysenuueHus mo x100, x1000 u x2000.

ITpu Bcuuku o6pazi CEM aHanmm3bT HA AEMHUHEPATU3UPAHUTE YUACThIM MPH YBETUUYCHUE
ot 2000 meTH pa3KkpHBa IpamnaBa U HepaBHA MMOBBPXHOCT € M3pa3eHa HEMPaBMUIHA MOPhO3HOCT. Ha
nHarpaseHute CEM MukpodoTorpadmu Ha 30HaTta Ha JiedeHWE ce HaOnoJaBa 3albiBaHe Ha
rpanaBHHUTE, ChC 3HAUMTENHA pasnuka B rpynara Ha V u CR, cpaBHEHU C KOHTpOJIHaTa rpyma.
CriekTpaneH aHalIM3 € HAallpaBeH 3a BCSKA 30HA OT €KCIEPUMEHTAIIHUS IPO30pELl IPU yBEIUYECHHE
1000 1 2000 pTH ¥ TOKa3Ba CHCTAB OT BBIVIEPO, KUCIOPOI, Kawii U Gocdop.

4. JUCKYCHUs

Cp3maeHuaT MPOTOKOJNI Ha TOBAa IIPOyYBaHE JaBa BB3MOXKHOCT 3a KaueCTBEHO H
KOJTMYECTBEHO OICHSBAHE M CPaBHABAHE HAa CHBPEMEHHHU CPECTBA 3a JICUEHHE Ha HaYaJieH KapHec,
BKITIOUHTENIHO CBC 3[paB U JEMHHEpaIM3UpaH eMailll, 3a ABIBI eKclepuMeHTajeH nepuon (21
nan). Hacrosimoro npoy4BaHe 1mokasa, 4e Ciieji TpeTHpaHe IeMUHEPAITM3NPaHHUAT eMaiil oJo0psiBa
MOBBPXHOCTHATa MOPQOJIOTHs, HO IbpBOHAYallHATA XapaKTEPUCTHKa Ha 3]paBa emailyioBa
MOBBPXHOCT He ce Bb3cTaHoBsiBa. B rpyma CPP-ACFP ce nemoHcTpupa XOMOreHHa, JOpH
peMuHepaIM3upaHa CTPYyKTypa Ha eMaiiia BbpXy BCHYKH MOBBPXHOCTH, OKPHUTH C MOJOOHU Ha
KPHUCTAIIM CTPYKTYPH (HAIp. MPEUUIUTATH OT KaJueB Gocdar OT peMUHEPaAIM3UPAIHs Pa3TBOP).
ToBa yrasiBaHe Hali-BEpOSITHO € B Pe3yaTaT OT OTJIaraHE Ha COJM OT ChCTaBa Ha M3KyCTBEHATa
cimroHka. HabmroaBa ce yBenndeHne Ha ChABPKaHUETO Ha MuHepau 3a rpymu SAP P 13-4 u CPP-
ACFP, HO 6€3 CTaTUCTUYECKH 3HAUYMMa Pa3JiiKa IPU CPAaBHEHUE C JIEMUHEPATU3UPAH eMaiI.

lomaMa gacT OT CHbBpPEMEHHUTE PEMHUHEPATIM3UPAINN areHTH, HE YCISIBAT Ja pereHepupar
eMaiiia 9pe3 cuMyJIHpaHe Ha eCTECTBEHHS MPOIleC Ha MUHEpanu3anus. Pa30upaHeTo Ha OCHOBHUTE
MPUHIUIA Ha MAaTpPHUKC-MEAMMpPAaHATa MHUHEpATU3aIys MPONpaBH IHT 3a (OPMYIHPAHETO Ha
OMOMHMMETHYHHU pEeMHHEpaIn3upaniy emaiiia arent kato SAP P11-4 . Sindhura u xomn. (Sindhura et
al., 2018) mpoyuBar pemunepamuzupanius epekt Ha SAP P-4 cpaBHena ¢ CPP-ACP kakto
Ka4eCTBEHO, Taka U KoauuecTBeHo, nznonspaiiku CEM-EJIC. U nBata peMuHepaIu3upalliy areHra
II0Ka3BaT CPaBHUMH JI0Ka3aTeJIcTBa 3a pemuHepanuzanus. Cien 3 mecena, SAP P11-4 nemoncrpupa
M0JI0OPEHO MHHEPAIHO ChIbp)KaHWE C BB3CTAHOBSIBAHE HA MOBBPXHOCTHATA MOPQOIOTHS,
Haroa00sBaIla eCTECTBEH eMaiil NpH KOJIMYECTBeHA M KadecTBeHa oreHka. Jablonski-Momeni u
kon. (Jablonski-Momeni & Heinzel-Gutenbrunner, 2014) npu CEM-uscnensane Ha Pii-4,

204



Pa3KpUBaT TOJIEMH YUaCTBIIM OT PEMUHEpAIH3UPaHa eMaiioBa MOBEPXHOCT B 93% OT oOpa3nure u
CBINO TIOTBBPKIABAT HEroBata e¢(GEeKTUBHOCT. YIATPACTPYKTYPHOTO HAOIOACHHE C TIOMOIITa Ha
SEM moTBBpsKIaBa 10 TOJIIMa CTETIICH XOMOTEHHA CTPYKTYpa Ha eMaiiiia i T IKa MOBBPXHOCT CIIe]
npuiarade Ha SAP P11 -4 u B apyru npoyusanus (Soares et al., 2017; Tosco et al., 2023), kakro u
MPH  CIIEKTPOCKOTICKM aHalW3 ce J0Ka3Ba MO-BHCOKO choTHOmeHne Ca:P B chcraBa Ha
XuApoKcuanatut B rpynara Ha P11-4 (Sindhura et al., 2018).

5. 3AKJ/IIOYEHUE

SAP Pi11-4 u CPP-ACFP uMmaT mo-10o0po BB3CTaHOBSIBaHE HAa MHUKpopeleda Ha IMOCTOSTHHA
JETCKH 360H U 10-100pe peMUHEpATM3UPAT U3KYCTBEHUTE HAYaIHU KApUO3HH JIE3UH B CPABHCHUE
¢ KoHTponHarta rpyna. CIeKTpaJHHAT aHAIM3 IOKa3Ba ChABP)KAHHE HA BBIVICPOX, KHCIOPOX,
Kaimmu u pocdop.

BJIAT'OJAPHOCTU: Tosa npoyuBane ¢ ¢puHaHCHpaHo no mpoekt Ne HO-05/2021 nHa
Menuuunacku yHuBepcuteT-I1noBaus.
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KOMIUVIEKCEH NOAXOA ITPU IEHTAJIHO JJEHEHHUE B TIETCKA
BB3PACT - KIMHUYEH CJOYYA
Hpuna Yiynosal, Ceeriaa Ilerposal, Aauc Jumurposa, CumeoH Y3yHoB?
'Kareapa mo gercka AeHTAJHA MeIUIHHA,
@aKy/ITeT N0 AEHTAJIHA MeIUIMHA, MeIuUMHCKN yauBepcuTer — [liosaus
2aKyJITeT 10 AEHTAJIHA MeAUMIMHA, MeIunuHcKn yHuBepcenrter — [liosaus

COMPREHENSIVE APPROACH TO DENTAL TREATMENT IN
CHILDREN - CLINICAL CASE
Irina Uzunova?, Svetla Petroval, Alice Dimitrova?, Simeon Uzunov?
!Department of Pediatric Dentistry,
Faculty of Dental Medicine, Medical University — Plovdiv
?Faculty of Dental Medicine, Medical University — Plovdiv

Abstract: Comprehensive rehabilitation and timely treatment of the dentition in childhood
are of utmost importance for maintaining oral health. In many cases, a multidisciplinary approach
and proper planning of the individual stages of treatment are required. Aim: Preparation of a
comprehensive treatment plan, including motivational, therapeutic and preventive measures.
Clinical case: A 13-year-old child visits the Department of Pediatric Dentistry with multiple carious
lesions, persistent roots of primary teeth and first permanent molars with a destroyed clinical crown
and an unfavorable prognosis. Oral hygiene is unsatisfactory and there is an improper diet. Mild
fluorosis is registered according to Dean's classification. Results: After a multi-stage treatment
according to a pre-prepared plan, the control examinations at the 6th and 12th months showed no
subjective symptoms and no newly appeared carious lesions. Significantly improved oral hygiene
was observed. Conclusion: The consistent implementation of a previously prepared comprehensive
treatment plan, the successfully conducted motivation for oral hygiene and correction of the diet
lead to the preservation of the vitality of the treated teeth and the absence of newly appeared lesions.
The patient willingly visits the dental office.

Keywords: comprehensive approach, dental treatment

1. BBBEJAEHHE

VYCHenHoTo ISHTAIHO JeUYeHHe B JIETCKa BB3PACT U3MCKBA KOMIICTEHTHOCT M MHOXECTBO
YMEHHMS, BapHUpalld OT HEOOXOAMMOCTTa OT TAKTHYHA KOMYHHMKAIMS W YIPaBICHHE Ha
MOBEJICHUETO, KAKTO Ha Jelara MalUeHTH, Taka U Ha TEXHHTE POAUTENH, IO W3IBJIHCHHE Ha
pasnMYHE KIMHUYHH TEXHHKH Che cnenuduka B nerckara Bw3pacT (Featherstone et al., 2021).
LlsmocTHaTa pexaOWIMTalMs W HAaBPEMEHHO JICYCHHE Ha CB3BOMETO NpM Jenara ca oT
M3KIIFOYMTENIHO 3HAYCHHE 3a 3ala3sBaHEe HAa OPAITHOTO 3ApaBe. B penuia ciydaw ce HM3HCKBa

MYJITHAMCIUTLTMHAPEH MOIXO0/ ¥ TIPABUITHO TUIAHUPaHe Ha OTJEIHUTe eTany Ha edenue (Fraihat et
al., 2019).

2. M3JIOKEHHUE

IenTa e M3roTBsiHE Ha KOMIUIEKCEH IUIaH Ha JICYCHHUE, BKIIOYBAI MOTHBALIMOHHHY, JI€4eOHN
U IPOQUIAKTUYHH TPHIKH.
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Kunnuyen ciayyait

Jete ma 13 ronnan nocemasa Kareapa mo Jlercka qeHranna MeaunrHa, TOpaau 3a0es3aHu
OT POANTEINTE pa3BaJICHH 3601M. AHaAMHE3aTa ce CHEMaA OT JIETETO M C TIOMOIITA Ha €AUHNUS POIUTEL.
[ManueHThT HAMA 00N 3a00ISIBaHMS, HAMA aJepTusl U HE IIPHEMa MEIUKaMEeHTH. JleTeTo € CHITHO
HETaTUBHO HACTPOCHO KBM JICYEHHETO Ha 3p0MTE NpH IHpBO mocemeHne. OOMO ChCTOSHUE:
(U3MYECKO M ICUXMYECKO Pa3BUTHE OTTOBApSIIO Ha Bb3pacTTa. [Ipu ekcTpaopaieH mperien He ce
YCTAQHOBSIBAT acCUMETpHsi U OToIM. HsiMa martonorust Ha yCTHUTE W Jymnero. [Ipu mHTpaopaieH
MPETJIe/l CE YCTAHOBSBAT: MEPCUCTHPAIM KOPSHH OT BPEMCHHU 350u 55, 63 u 65. [loiHU mbpBU
nocTossHHU Moyiapu (36 u 46) cbhC CHIIHO paspyllieHa KIMHMYHA KOpOHa M HeOJlaromnpHsTHa
nporuo3sa. JIsnooku kapuosuu nesuu — 37,47, 17, 16,26,27, 11 u 21; kapruo3HU J€3UH OrpPAaHHYCHH
BBB BBHIIIHATA IOJIOBMHA HA JIeHTWHA Ha 3b0M — 14, 24, 44 (dur. 1). OpanHata XWTHECHA €
HE3aJ0BOJIMTENIHA ¥ IMa HENPaBHUIICH XpaHUTENEH pexxnuM. Pernctpupana e ¢piyoposa B Jeka CTEICH
no knacudukamuara Ha Dean. [lereto e xiacuumupaHo B Tpymara ¢ BHCOK PHCK OT OPalHU
3abonsaBanns. Ha3zHaueHa e opro-mantomorpadus (¢ur. 1 — r), cuen KoeTo ce M3TroTBs JiedeOeH
IUIaH.

®@urypa 1. [Ipean neuenne. a) U3ries ropHa 4eIIOCT; 0) U3TIIE J0JIHA YEIOCT; B) PpOHTAIECH
U3rIe]l; T) OPTO-TIAHTOMOTpadus MIPEaHN JICUSHHE.

JleyeOeH nmiiaH
[peasnoxeH e ruiaH 3a JIeYeHUe Ha JAETETO, BKIIOYBAIL KOMIUIEKCEH 110/1X01. Beuyku eranu
ca pa3sACHEHU Ha pa30MpaeM e3UK M CIe]| IIOTyYeHO TUCMEHO HHPOPMHUPAHO ChIJIACHE OT POIUTEN
1 YCTHO (OT JETETO), C€ MPUCTHIH KbM JICUCHHE.
ITpoBexxane Ha NpodecHOHAHA OpajlHa XMIMEHA W W3TOTBSHE HAa HHAMBHIyalHA
npoduIakTHYHA Iporpama, CIpsMO OLEHKaTa Ha PUCKa OT OpaJiHU 3200 IsIBaHMs.
2. Xwupypruyso jedeHue. ExcTpakuus Ha mepcucTupain KOpeH! OT BpeMEHHH 3501 55, 63
n 65. Excrpakuus Ha 3601 36 u 46.
3. KoHcepBaTHBHO OIlEpaTHBHO JIeYEHHE HAa BCHYKM HEOOPATHMH KAapHO3HM JIE3UH B
HSIKOJIKO TTOCEIICHHS:
- Pulpitis reversiblilis na 3661 37 1 47 — HHAUPEKTHO MYJITHO OKPUTHE ¢ BHONEHTHH
¥ BpeMEHHO Bh3cTaHoBsiBane ¢ IMI] (dur. 2 — a)
- Caries profunda na 3661 17, 16, 11, 21, 26 1 27 — MHAMPEKTHO IYJITHO HOKPHUTHE C
buonenTtuH u 06Typarms ¢ porokomnosur (¢pur. 26, 2B)
- Caries media Ha 350u 14, 24 1 44 — oOGTypanus ¢ porokoMmo3ut (¢ur. 2 — a, 0, B)
®dnyoposa Ha 13, 12 1 22 — neyeHne upe3 METO/I Ha KapuecHa HHPIITPALUS.
W3roTBsiHE Ha OPTOAOHTCKY aHAJIM3 U IIJIaH 32 OPTOAOHTCKO JICUCHHE.

o~
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3 o B PPl : g g
®urypa 2. [Ipocnenspany nepuoa, 6-Tu Mecell. a) U3rJe]] TOpHa YeItocT; 6) U3ries 10JHa
4eNIoCT; B) GpOHTAJIeH U3IJIex; I) OpTo-NaHToMorpadus Ha 6-TH Mecell.

Pesyaratu u o6chikaane

B mppBO TmOCemieHHe ce MpoBexAa Npo(ecHOHANIHA OpalHa XHTHeHAa M Ce HM3TOTBS
MHIUBHyaHA NPO(UIaKTHYHA IpOrpamMa, 00yueHHe U MOTUBAIIKS 32 TIOAIbPIKAHE HA OITUMAJTHA
opaJiHa XUTHUEeHA M KOPEKIIMs Ha XpaHUTEJIeH pexxuM. ToBa € U ¢ 11e) a ce MOJCIUpPa MOBEICHUETO
Ha JeTeT0. XUPypPruvHOTO JIUCHHE Ce MPOBEXK A B TPH TOCeIeH s, Oe3 yciaokHeHue. B cienpamim
MOCEIICHHUS Ce MPOBEKA KOHCEPBATUBHO OTEPATHBHO JICUCHUE HA KAPUO3HHUTE JIC3UH, ClIa3BaliKu
IUTaHa Ha jieueHue. [Ipusara ce TeXHUKA Ha CTHIIKOBA €CKABAIIMs MPH MIPenapupaHe Ha KapHO3HUTE
JIC3UU. T031/1 IIoaxXon OTI‘OBapS[ Ha C'I)BpeMeHHI/ITe HpI/IHHI/IHI/I HAa MUHUMAJIHO MHBA3MUBHO JICHCHUC
Cl'[pﬂMO HyJ'IHO'I[eHTI/IHOBI/Iﬂ KOMIIJICKC, 3alla3BaHC Ha BHUTAJIMTCTA Ha 3’[)6I/ITC nu SaB’prIBaHe Ha
KOPEHOBOTO pa3BuTHe. IIpoabinKaBa MOJCIMpPAHE Ha IOBEACHUETO Ha ManueHTa. JIedeHueTo
npotuya 06p30 U ePeKTHBHO. J[eTeTO U POAUTEIIUTE MPUEMAT JICUCHHUETO C TOJISIMO KEJIaHHUE U
JTIOBEpHE.

®urypa 3. [Ipocaenssamy neproa, 12-T1 Mecel. a) U3rie] ropHa YeltocT; 6) U3riie J0aHa

4emrocT; B) ppoHTaneH uirnen; r) cermeHtHa Ré-rpadus Ha 360 37 Ha 12-Tu Mecel; A) cerMeHTHa
R&-rpadust Ha 350 47 Ha 12-TH Mece.

[IpermoppuanuTe KOHTPOJIHH TIperienu Ha 3-TH, 6-Tu u 12-Tu Mecen ca cma3eHu. ToBa e
JIOKa3aTeJICTBO 3a ycliexa B IPOMsHAaTa Ha ITOBEACHUETO M MOTHBAIMATA Ha aerero. Ha Bceku ot
KOHTPOJIHUTE MPETJIEAN Ce U3BHPIIBA PEOIIEHKA Ha PUCKA OT OPAIHH 3a00JIBaHMA U e IPOBEXIA
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npodecroHaiHa opanHa xuruena. HabmoaBa ce mogoOpsiBaHe Ha OPaJHOTO 37[paBe Ha JETETO U
cra3BaHe Ha J00pa opaiHa xurueHa. He ce HaOmrogaBar yCIIoOKHEHHs, CyOEKTHBHA CHMITTOMATHKA
W HOBH KapHO3HHU JIe3Ud TpHU KOHTposHuTe mperienan (¢ur. 3). Ha KOHTpOJHM CEerMEHTHH
PEHTTeHOBY CHUMKH Ha 3601 37 u 47 ce HabmogaBa oOpasyBaHe Ha 3alIUTCH JCHTHUH U yCIIEX OT
MIPOBEACHOTO OMONIOTHYHO JiedeHue (pur. 3 — 2, 0). [IpencTon opTOIOHTCKO JeUCHHE.

IlenTa Ha ynpaBiieHHe Ha KapHO3HHS NIpolLleC HA WHIMBHIYalHO HHMBO € Ja JOBEAE 10
HaMalsIBaHE Ha PUCKA OT KapHec U MpeAoTBpaTsBaHe Ha Ob/elnn kapuo3uu jge3un (Banerjee et al.,
2017). InaHupaHeTo HA JICYCHHETO HA KAPHO3HU JIE3UH € CEpHEH MpoIec, KOHTo TpsOBa aa
CMMUHHUPA WIN KOHTPOJIHMpa MaToreHHuTe (HaKTOPH, 1a Bh3CTAHOBH ChHIIECTBYBAIATa JC3Us U J1a
ch3naze (yHKIMOHANHA M ycToWunBa cpena. OCHOBHHUTE CTBIIKM BKJIFOYBAT KIMHUYEH IIPETJien,
TOYHA MArH03a, OlICHKA Ha PUCKA, N3rOTBSIHE HA ONTHUMAJICH IUJIaH 3a JICYCHHUE, MPEJOCTaBsSIHe Ha
aNTepHATHBEH IUIAH W B3eMaHe Ha PeIleHHe ¢ aKTHBHOTO ydacTtue Ha mamuenta (Warreth, 2023;
MacHiulskiene et al., 2020). Orenkara Ha pucKa OT Kaphec € TIpe3 [eIus MPOIeC Ha yIpaBICHHE
Tpeu U ciiet iedenneTo Ha kapueca (Cheng et al., 2022).

3. 3AKJ/IIOYEHHE

ITocnenoBaTenHOTO M3NBJIHEHUE HA IPEABAPUTEIHO HU3IOTBEH KOMIUIEKCEH ILIaH Ha
JICYEHHE, YCIICUIHO IIPOBEJeHaTa MOTUBALUA 3a OpajHa XWUIMEHAa U KOPEKLUS Ha XPaHWUTEIHUS
PEXXUM BOAAT 70 3alla3BaHe HAa BUTAINTETA Ha JICKYBaHUTE 360U 1 JIUICA HA HOBOIIOSBUIIM C€ JIC3UH.
[ManmeHTsT ¢ XKeTaHue NocenaBa ACHTANICH KaOHHET.
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BbPXY XAJIUTO3ATA 1IIPHU JEHHA C PUKCUPAHU OPTOAOHTCKHA
AITAPATH B YYUJIMIHIHA BB3PACT — KIMHUYEH CIOYUAH
Tans 3aasmosal, Baarosecra SIlnesa, Upuna Y3ynosal,

Ceerua Ilerposal, Tanst Huxtsanosal, Ann Beauenal
!Kareapa nmo iercka JeHTAIHA MeIHIMHA,
daKyJTeT 10 JeHTaJaHa Meanuuna, Meauuuncku yausepcuter — [liosaus
’Kareapa nmo napogontosorusi u 301,
daKyJaTeT 10 JeHTaJaHa Meauiuna, Meanuuncku ynusepcurer — [liosaus

EVALUATION OF THE EFFECTIVENESS OF A TEST MOUTHWASH
ON HALITOSIS IN SCHOOL-AGE CHILDREN WITH FIXED
ORTHODONTIC APPLIANCES - A CLINICAL CASE
Tanya Zalamova?, Blagovesta Yaneva?, Irina Uzunoval,

Svetla Petroval, Tanya Nihtyanova?!, Ani Belcheva!
!Department of Pediatric Dentistry,

Faculty of Dental Medicine, Medical University of Plovdiv
2Department of Periodontology and Oral Mucosa Diseases,

Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: Halitosis is the most common reason for a visit to the dentist after caries and
periodontal diseases. Its negative impact on personal perception and social contacts disrupts the
quality of life. Material and methods: a 16-year-old patient with fixed orthodontic appliances and
gingival inflammation sought consultation at the Department of Pediatric Dentistry, FDM, MU-
Plovdiv. The patient complains of bleeding when brushing his teeth and a feeling of bad breath. The
medical history revealed orthodontic treatment for 1 year and unsatisfactory oral hygiene. Clinical
examination revealed plaque-associated gingivitis with Orthodontic Plaque Index (OPI)-4, Full
mouth bleeding score (FMBS)-33.3% and halitosis. A gas analysis was performed with the Oral
ChromaTM Data Manager to measure the amount of volatile sulfur compounds (VSCs) and elevated
levels of methylmercaptan (CH3SH) — 2.63 and dimethylsulfide (CH3)2S — 0.48 were found. The
treatment started with motivation and training on individual oral hygiene with the appointment of a
mouthwash based on cetylpyridine chloride, aloe vera and inulin for 21 days. Professional oral
hygiene was performed with PIEZON® ultrasound and AIRFLOW® Prophylaxis Master (EMS,
Nyon, Switzerland).

Results: Follow-up included reassessment at day 21 and month three. A significant reduction
was found in all assessed clinical — OPI, FMBI, and paraclinical parameters CH3SH, (CH3)2S.
Conclusion: Halitosis parameters are improved by professional oral hygiene, increased awareness
of the importance of personal oral hygiene and the addition of a chemical plaque inhibitor.

Keywords: halitosis, gingivitis, mouthwashes

1. BBBEJIEHHE

XanuTH30Ta ce OIpenelisi KaTo HeNpUSATHA WM 3J0BOHHA MHPH3Ma, KOSTO CE M3IIb4YBa OT
yCTHaTa, HOCHAaTa KyXHHH, cuHycure win (apunkca (Akaji et al., 2014; Attia et al., 1982; Hughes
& McNab, 2008). PasnpocTpaHeHHETO W WHTEH3MTETa BapupaT Kato aoctura ao 50% ot
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HaceJIEHUETO Ha pasjin4Ha Bb3pacT, noi u eTHoc (Babacan et al., 2011; Attia et al., 1982). Tosa e
Haii-uectaTa NpPUYMHA 33 MOCELICHUE IPHU JCHTAJCH JieKap cjel] Kapueca M MapoJAOHTAIHUTE
3abomsBarms (Schmidt & Tarbet, 2015). HeratuBHOTO 1 BB3A€HCTBHE BBPXY JIHYHOTO BB3NPUATHE
U COLMAITHUTE KOHTAKTU HapylllaBa KauecTBOTO Ha JKMBOT. ETO 3aIio ¢ 0cobeHo BaxkHO, 3a J1a ce
n30erHe 4yBCTBOTO Ha TPEBOKHOCT, CTPEC M JOPH COLMAIHA H30JIAlhs, CBOEBPEMEHHOTO
JIMarHOCTUIIMPAHE OIIe B IETCKa Bb3pacT.

B 80-90% ot ciay4yanuTe MPUUMHUTEIHN HA OpaTHATa XAIMTO3a Ca OPATHU 3a00JISIBAHUS KAaTO
IBJIOOKM KapUO3HU JIE3WH, MNAPOJOHTANHH 3a00NsIBaHus, MEPUKOPOHAPUTH, CTOMATHTH H
3a00JsIBaHMs, CBBP3aHN C HAMANICHO CitoHKooTaensHe (Attia et al., 1982). JIpyru etuonoruduu
(hakTopu ca 3a00JsIBAHKS HA TOPHU M JOJIHY JIMXATEIHH IbTHUINA, HA TACTPOUHTECTUHAIHUS TPAKT,
MeTabOoNMTHY HapyIIeHus, KapIIMHOMH W HIKOW CHCTEMHH 3aboisBanus (Attia et al., 1982; van den
Broek et al., 2007). B mercka Bb3pacT OCHOBHA IIPUYHHA € JIOIIATa OpajiHa XUT'HeHa, HO He OuBa na
Ce M3KITI0YBAT OTOPMHONIAPHUHTOIOTHYHK U pecruparopun mpuunau (Flaitz & Nowak, 2003; Villa
etal., 2014).

B ennoromumao npoyusane Oral Sokiicii et al. (Sokiicii et al., 2016a) moka3Bart, Bpbh3Kara
MEXAy (DUKCHpaHWUTE OPTOMOHTCKHM amapaTd W JOCTUIAHETO Ha KPUTUYHU CTOHHOCTH Ha
XaJMTO3aTa CeJleM Mecela Clie/l Ha4aJoTo Ha JieueHHeTo. [Ipyru npoyyBaHus JOCTHTAT JI0 ChIIUTE
uzBoau (Arwa et al.,, 2021; Babacan et al., 2011). ETo 3amo omeHkara Ha JIONIHAT ABX [PU
MAIUEHTH, TIO[IOKEHH Ha JICYeHHe ¢ PUKCHPaHH OPTOJOHTCKH amaparu, OW MOriia a CIIOMOTHE
MOTHBALUSITA 33 IIEPCOHAIHA OpaJlHa XUI'MEHa ¥ 3HAUYCHHETO Ha OPAIHOTO 3/1paBe. OPTOJOHTCKU
JICKYBAHUTE IMOApacTBallll Ca BBB BUCOK PUCK OT IIAKO-3aBUCUMUTEC OpaAJIHU 3360J'I§IB8.HI/I§I
(Abdulraheem et al., 2019; Sokiicii et al., 2016b; Zachrisson & Zachrisson, 1972). IIpoBexaaHoTo
OpPTO/IOHTCKO JIeUEHHE B Ta3d BB3PACT HApPEN C XOPMOHAIHHS AKCOAnaHc, 3aTPYIHEHOTO
CaMOTIOYUCTBAHe 10 BpeMe Ha (U3MOJOrMYHATA CMSHA HAa 3bOWTE, HEYCTAHOBEHUTE OPAJHO-
XUTMEHHU HABHIIM, BUCOKATA U Y€CTa KOHCYMAIUs Ha BBIUIEXUIPATH CE SIBSIBAT (DAKTOPH, OKa3BAIIH
BJIMSHUE BbPXY MHHIUALUSITA M MIPOTPECHsATa Ha Bh3naleHueTo Ha runrusara (Ren & McGrath,
2023; Ren et al., 2014; Zachrisson & Zachrisson, 1972). HeBuHaru MeXaHHYHUSAT [UIAKOB KOHTPOI
ce OKa3Ba JJOCTATHYCH 3a MObPIKAHE HA APOJAOHTAIIHO 3/IpaBe, KOETO 00yCIaBs HEOOXOIUMOCTTA
OT BKJIIOYBAHE Ha IONBJIHUTEIHN CPEJICTBA 32 OpallHa XUTHEHa, KAKBUTO Ca BOJHTE 33 YCTa.

LlenTa Ha HACTOAIIOTO NPOYYBAHE € J]a Ce OlIeHH e(EeKTUBHOCTTA Ha TECTOBA BOJA 3a ycTa
BBPXY OpaJiHATa XaJMTO3a IPH MAIUEHT ¢ (PUKCHPAHU OPTOJTOHTCKH arlapaTy.

2. METOJIH

[lecTHaneceTroANIIEH TAalMEeHT ¢ (UKCHpaHU OPTOMOHTCKH AalapTaTd ¥ THHTHUBAIHO
BB3NaJieHUe uaBa 3a KoHcyidTtauus B Karenpara mo nercka neHrtanHa menuuuHa, ©M, MVY-
[TnoBamB. [TanMeHTHT ce OIUIakBa OT KbpBEHE IPH YeTKAaHE Ha 3OUTE M OT yCelIaHe 3a JIOUI AbX.
Toii mpoBexa OPTOAOHTCKO JiedeHHe OT 1 roauHa.

o 1
3

®urypa 1. [TepBa BusmTa: a) npeau ongersiane; 6) ciexn ouserssane ¢ GC Tri Plaque ID Gel®

KiMHUYHUAT —Tperyien yCTaHOBsSBA IUIAK-UHAyUWpaH TUHrUBUT. CroifHOCTHTE Ha
u3MepeHnuTe UHAeKcH ca kKakto cieasa: Orthodontic Plaque Index (OPI) — 4, Full mouth plaque
score 57.69%, Full mouth bleeding score (FMBS) —33.3%, (¢ur. 1 a, 6). 3BbpIieH € ra30B aHAIH3
Ha gbxa upe3 OralChroma Halitosis Measuring Device (CHM2) (Hyogo 664-0891, JAPAN).
[IpoGata ce B3eMa ChC CIPUHIIOBKA 33 eIHOKpaTHa ynorpeda oT 1 M. Ts ce BbBexma 1m0 2/3 B
ycTaTa Ha TAIMeHTa, KOWTO ILTBTHO s 3aIbpka ¢ ycTHH 3a 30 cex. AcmupHpa ce BB3IyX U Cce
HHKEKTHpPA B ypeza, KOWTO 3armoyBa 0TYMTaHeTo aBroMaTindHo. Ciiel 4 MUHYTH KOHLEHTPALMSTA
Ha TpHUTe Taza ce oruuta B ppb. [IparoBurte HuBa 3a jom a6xX ca 112 ppb 3a xunporeHcynpum, 26
ppb 3a meruiamepkanTaH u 8 ppb 3a mumeruncynduza (Laleman & Teughels, 2014). B cnyuyas ce
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yCTaHOBHXA 3aBHIICHH HuBa Ha MeTiaMepkanTta (CHsSH) — 2.63 ppb u aumerwicyndun (CHs)2S
—0.48 ppb.

Ha manumenra Oeme npoBeJeHa MOTHBALMS M HHCTPYKIUS 3a IOANbPIKAHE HA IIEPCOHATHA
OpajHa XMI'MeHa, KaTo JONMBIHUTENHO Oellle Ha3HAauYeHa BOJa 32 yCTa Ha 0a3ara Ha LeTWINHPUANH
xmopun (0.05%), amoe Bepa w mHynmmH 3a 21 mam. Ha 7-mMmsa neH ce W3BBPIIM OICHKA Ha
M3CIIe/IBAaHNUTE MTapaMeTpy M peMOTHBAIMS 32 JIMYHA opajiiHa xurueHa. [Iposene ce npodecronanna
opasiHa xurueHa ¢ nomoinra Ha PIEZON® ynpassykx u AIRFLOW® Prophylaxis Master (EMS, Full
mouth plaque score 57.69% Nyon, Switzerland).

3. PE3VJITATH
YcTaHOBH ce 3HAUNTENHA PeyKIHs Ha Bcuuku olieHsBanu kinHnaHA (OPI, FMBI, FMPS)
n napakimanaan napamerpu (CHsSH, (CHs)2S), npencrasenu B Ta6m. 1, Tabi. 2, gur. 2 a u 6, ¢wur.

4 a L s = 1 .f (=t A - q
: a - ey T =
®@urypa 2. Konrponna Busnta — 90-T 1eH. a) npenu ousetsBane; 6) ciex ousersiBane ¢ GC Tri

Plaque ID Gel®.

Tadawnuna 1. [lunamuka Ha napogontanuure uuaekcu: Orthodontic Plaque Index (OPI), Full
mouth plaque score (FMPS), Full mouth bleeding score (FMBS).

1 nen|7 nen| 21 nen |90 nen
OPI |4 4 1 2

FMPS |57.69|53.85|28.21 |32.05

FMBS|33.3 |30.47|3.85 |6.41

Tadauna 2. [azos anamm3 ¢ Oral Chroma ™

Jlara: 1 nen 7 neH 21 nen 90 nen
09:48 09:38 09:08

H2S

CH3SH

(CH3)2s

®@urypa 3. I'paduka Ha KOTUIESCTBOTO JETINBH cepHH chenuHeHns (VSCs).
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4. JUCKYCHUSA

Xanuro3ara Npy MalUCHTH, JIEKyBaHU ¢ (PUKCHPAHU OPTOAOHTCKH amapari, ceé CBbp3Ba C
MOBHLICHOTO IakoHatpymnBaHe (Sukontapatipark et al., 2001). [Ipunaraneto Ha BOAM 3a yCTa Ha
OCHOBaTa Ha ajioe Bepa, LETHINUPUAWH XJIOpUA, (IIyop W MHYJIMH MMaT IUIAKOWHXUOWpall u
npotuBoBb3nanureneH edext (Deshmukh et al., 2017; Quirynen et al., 2005; Sharma & Shukla,
2014). PazpaboTeHara TecToBa BoJia BKIIIOUBA B ChCTaBa CH BCHUKU M30POEHHU CHCTaBKH KaTo ce
pa3uuTa Ha KyMyJaTHBHUS UM e(peKT. B HacTosmoTo u3cieaBane NpuiaraHeTo Ha JOMbIHUTEIHA
XMMUYHA MHXHOWMIMS Ha IUIaKaTa KbM JIMYHATAa W NpodecHoHaniHa opajHa XUTHEHa BOIHU 10
HaMalsBaHE Ha IJIaKaTa M KBPBEHETO NPH NAlMEHTa C (PUKCHpPaHW OPTONOHTCKH amapaTH.
PemynnpaHOTO TMHIMBAIHOTO BB3MAIEHHE OT CBOSI CTpaHa MOAOOpsABa HMBATa HA JICTIUBHUTE
cynounau ceeaunerus (VSC).

5. 3AK/IIOYEHHE

HpOBe)KZ[aHeTO Ha MOTUBaALMAg U MHCTPYKIHA 3a ONITUMaJIHA IEPCOHAIHA OpajiHa XUT'MCHa,
KaKTO U JOIIBJIHUTCIIHOTO MPUJIOKECHUE HAa BOJa 3a YCTa CJIC] HpO(i)eCI/IOHaJ'IHa OpajiHa XUI'u€Ha, ou
MOIJIO 3HA4YUTCIIHO Ja HO)IO6pI/I NMapoJOHTAIHOTO 3ApaB€ Ha MAUCHTUTE C (bI/IKCI/IpaHI/I
OPTOAOHTCKHU amnapaTty U Jla HaMaJIu XaJIuTo3aTa UM. HCO6X0}II/IMO € INPOBCKIAAHETO HA MMO-TOJISIM
6pOI>'I KIMHUYHHU 1 na60paT0pHM HU3CIICABaHHUsA, KOUTO Ja JOKaXXaT e(i)eKTI/IBHOCTTa Ha TCCTBaHaTa
BOJa 3a yCTa.

BJIAT'OJAPHOCTMU: PazpaboTkara e yact oT BorpeyHuBepcureTcku
Hay4yHOHM3cIenoBaTencku npoekt HO — 02/2024, MY -I1nosnus.
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EFFECTIVENESS OF BIOCERAMIC SEALER IN THE TREATMENT
OF CHRONIC DIFFUSE PERIODONTITIS
Simeon Uzunov!, Kostadin Zhekov?,
Veselina Todorova?, Vesela Stefanova?
!Faculty of Dental Medicine, Medical University of Plovdiv
?Department of Operative Dentistry and Endodontics,
Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: Introduction: Chronic periodontal diseases represent a significant dental problem
and require effective treatment to preserve tooth function and eliminate subjective complaints.
Obijective: The aim of this study is to demonstrate the clinical effectiveness of a bioceramic sealer
in the treatment of diffuse chronic periodontitis. Materials and Methods: Two patients with chronic
diffuse exacerbated periodontitis on lower first molars were treated with similar endodontic
techniques by a fourth-year dental student at the Faculty of Dental Medicine in Plovdiv (Figures 1
and 4). The root canals were mechanically prepared and medicated in the same manner, with the
only difference being the technique and materials used for obturation. In patient 1 (19 years old),
the technique of single gutta-percha cone and zinc oxide eugenol sealer (Cortisomol SP, Acteon)
was used (Figure 2). In patient 2 (49 years old), hydraulic condensation and the bioceramic sealer
BioRoot RCS (Septodont) were used (Figure 5). X-ray control was performed to assess the quality
of the root canal filling. Control examinations were scheduled 10 months after the treatment. Results:
Clinical examination confirmed the absence of fistula, subjective complaints, as well as sensitivity
to vertical and horizontal percussion in both patients. The radiographs show a significant reduction
in the size of the lesions with recovery of the bone architecture and the width of the periodontal
ligament space (Figures 3 and 6). Conclusion: This study demonstrates that both obturation materials
lead to an optimal healing process in the treatment of diffuse apical lesions. This suggests that new
bioceramic endodontic sealers can be a viable alternative to the widely used zinc-oxide eugenol
preparations for root canal obturation.

Keywords: chronic periodontitis, BioRoot, Cortisomol, healing process

1. BBBEAEHME

XpOHUYHUTE HEPHOJOHTAIHH 3a00JIsIBaHMs, 0COOCHO AU(y3HUTE AMUKAIHU JIE3UH, YECTO
MPE/ICTAaBISIBAT PEN3BUKATEIICTBO 38 ACHTAIHATA MeANLMHA. JICUeHHEeTO M U3UCKBa BHUMATEIICH
n300p Ha TEpaNeBTUYHH TPOTOKOIM W MAaTEpHalld, KOMTO OCUTYpsiBaT OBp30 U e(PEeKTUBHO
BBH3CTAHOBSBAHE HA ThKAHUTE, KAKTO U CTAOMIIHOCT Ha PE3yJATATUTE B JBITOCPOUYCH IUTaH. EfquH oT
KIFOYOBUTE AaCICKTU Ha YCICIIHOTO JICYCHHUE € MOCTUTAaHETO HAa XEPMETHUYHO 3albjBaHE Ha
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KOPEHOBHsI KaHaJl, KOETO IIPEA0TBPATSBA IIPOHUKBAHETO HA OAKTEPUU U CTUMYJIMPA O31PABIBAHETO
Ha MEpUANMKAIHATA ThKaH.

B nocneqHuTe roidHd OMOKEPAMHYHHUTE CHAIBPU NMPUBJIAYAT BHUMAHUETO ChC CBOUTE
YHUKaIHU cBoiicTBa. Te nmpeaaraT BUCOKa OMOCHBMECTUMOCT U OnoakTuBHOCT. Te ocurypsBar He
CaMo OTJIMYHA aJIXe3Us KbM JEHTHHA, HO U XEPMETHYHO 3allbiBaHE HA KaHaja, KOETO T NpaBu
M3KJIIOUUTENTHO 00€IaBalia anTepHaTUBa Ha TPAJAUIIMOHHUTE EHA0MOHTCKU MaTepuann (Camps et
al., 2015; Simon & Flouriot, 2016; Zhekov & Stefanova, 2021). Te3u xapakTepUCTUKH U TPABSIT
BC€ TO-TIOMYJISPEH N300p 3a JICUEHNE Ha XPOHUIHH TIEPUOIOHTAIHY 3200 IIBAHUS, KATO BCE TIOBEYE
M3CIIEABAHMS TOTBBPKIABAT TEXHUTE MPEAUMCTBA B KJIMHUYHATA ITPAKTHKA.

2. MN3JIO)KEHHUE

Llenta Ha HACTOAIIOTO IPOYYBAHE € Ja CE OLEHM KIMHMYHATA e(eKTUBHOCT Ha
omokepamuueH cuiirbp BioRoot RCS (Septodont France) B cpaBHeHHE ¢ TpaaUIIMOHHUS IUHKOB-
oKkcHI eBreHosoB cuirbp Cortisomol (Acteon) mpu nedeHwe Ha XPOHHUYHH IUQPY3HH
NEPHOJOHTHUTH.

Marepuanau u MeTOAH

B u3cnensaHeTo ca BKIIOYEHH JBaMa MALUEHTH B 100po 00O ChCTOSHHUE — XKeHa Ha 19 T.
(ITarment Nel) n mpx Ha 49 r. (ITarmenTt Ne2). OmakBaHMATa HAa NAIlMEHTHTE Ca CBBP3aHU ChC
CIOHTaHHA 00JIKa, HECUTYPHOCT IIPH IbBUCHE B CHOTBETHUTE 3aCETHATH O0IACTH U HETIPHSTEH BKYC
n 1px. W mpu 1BamMaTa KIMHUYHO ce HaOmronaBa (GUCTYJICH X0, TOIBIKHOCT Ha 3aCETHATHTE 3501
(mepBa ctereH mo Miller) U momoKUTETHA peakys MPU XOPH30HTATHA U BEpTHKAIHA ITEPKYCHS.
Haznadenu ca peHTreHOrpad i Ha MPUYUHANTE 3501: Tipu maruent Nel — 36 (¢ur. 1), mpu manueHT
Ne2 — 46 (¢ur. 4). IIpn marment Ne2 ce HabmronaBa 3acsirane Ha (ypkanuara (ITbpBa CTETIEH 110
Hamp u Glickman). 1 B nBara ciyuas nmoctaBeHara AMarHo3a € XpOHHYHHU TPaHyJIOMaTo3eH
mudysen ex3anepOupal MeproJOHTUT Ha JIOJIHHU IIbPBU MOJIApH.

IlponechT Ha JedeHHe 3almo4yBa C MeXaHM4YHa o0OpabOTKa Ha KOPEHOBHUTE KaHAIM,
BKJIFOUBAIl[A TPOXOJK/IaHE HA KOPEHOBUsI KaHall M U3MepBaHe Ha paborHa abmkuHa ¢ K-file Nel0 u
arekc JIOKaTop, ch3aaBaHe Ha rianbk ObT ¢ Path File G1 Nel2, G2 Nel6 u Tpuu3MepHO KOHHYHO
odopmsiHe Ha kaHanute ¢ MHCTpyMeHTH Pro Taper Next — mmma X1 Nel7, X2 Ne25 u X3 Ne30.
Mexny Te3u eramu ce m3BbpmBaxa pexanurynanun ¢ K-file Nel0 u wectn mpurammm c 2.5%
NaOCL. ®unanna upuranus Oeme msBbpmena ¢ 2.5% NaOCl, 17% EDTA u ¢usnonoruuen
pa3tBop. Pasznmka mpu JledeHHeTO Ha JABaTa MAallMeHTa MMa B TEXHUKUTE Ha OOTypupaHe Ha
KOPEHOBHTE KaHAIIH.

[pu IManuent Nel Ge n3dpaHa TeXHUKA Ha 3aITbJIBaHE C AMHHWYEH TyTalepKoB MU(T u
IIMHKOB-OKCcHJ eBreHosioB cuiirbp (Cortisomol SP). Haznauena e koHTposiHa peHTreHorpadus Ha
KOpEHOBHS ThIHEK (ur. 2).

e,

q)n;yi)a 1

®@urypa 2 ®urypa 3

[Mpu naument Ne2 e npuiioXkeHa TeXHUKATa Ha XUAPABIMYHA KOHAEH3aUUs 1 OMOKepaMHYeH
cuiirbp BioRoot RCS (Stefanova et al., 2023; Zhekov & Stefanova, 2021). HazHaueHa e KOHTpoHA
peHTreHorpadus Ha KOpeHOBUs MbiIHEXK (¢ur. 5).

KonrponHuTe npernenu ca ocbiiectBenu 10 Mecena ciel Jie4eHHEeTo. 3aeTHO ¢ KITMHUYHOTO
n3clie/IBaHe ca Ha3HAUCHN CErMEHTHH PEHTreHorpaduy 3a OLEHKa Ha 03/{paBUTENHNUS npouec (dur.
3 u dur. 6).

216



®urypa 4 ®urypa 5 ®urypa 6

3. PE3VYJITATH

Jleyennero Ha udy3HM anuMKaIHU JIE3UM M 3aIBJIBAaHETO HA KOPEHOBHTE KaHAU C
TpaAMLMOHEH IIMHKOB-OKCHA eBreHosioB cuilrep (Cortisomol SP) u OumokepamuyeH CHIAIBD
BioRoot RCS noBene mo nurica Ha GuCTyIeH X0 U CYOCKTHBHH OIUIaKBaHU. PeHTreHOTpadumre
Ha 10TH Mecell oKa3axa 3aI0BOJIMTEIHA PEAYKIMS Ha pa3Mepa Ha JIG3UUTE, KaKTO U ITOYTH IIBIHO

BB3CTAHOBSBAHE HA KOCTHATA APXUTEKTOHUKA M IIMPHHATA HA TIEPHOIOHTAIHATA LETHATHHA ((uUr.
3 u ¢ur. 6).

4. JUCKYCHUs

Buokepamuunuar cuitiep BioRoot RCS ce ornmmuaBa cbc cBOsATA OHOAKTHBHOCT U
CHOCOOHOCT 1a yBenniaBa pH B KOpeHOBUS KaHaJ, KOETO Ch3/1aBa aHTUMHKPOOHA Cpefia M aKTHBHO
nojmoMara o3apasutenaus mporec (Dimitrova-Nakov et al., 2015; Schéfer & Dammaschke, 2018).
3a paznuka OT Hero, IMHKOB-OKCHA eBreHoJoBusT cuitbp (Cortisomol SP) cbino nemoHctpupa
n06pa anTubaKTepuaiHa akTHBHOCT, HO M U3BeCTHaA ruToTokcuanoct (Komabayashi et al., 2020).

ITpu TexHMKaTa HA eAMHUYEH IU(T U M3MOJI3BAHETO HA IIMHK-OKUC E€BIE€HOJIOB CHIIBD Ce
Ha0JII0/1aBa roJisiM bI'bJIa HA OMOKPSIHE, Opaju XuIpooOHaTa MPUpo/ia Ha MaTepuaa. 3a pa3inkKa
OT HEro INpu TEeXHUKAaTa Ha XHUJPAaBJIMYHATA KOHJEH3ALUsl Ce W3IO0JI3Ba OMOKEpPaMHYEH CHHIIBD,
KOWTO € XuaApoduieH MO NPUpoJa W BI'BIBT HA OMOKPSIHE € MalbK. ToBa BOAM A0 IIO-JIECHO
OMOKpsIHE Ha XUIPO(UIHKSA IEHTHH OT Onokepamuynus cuidbp BioRoot (Zhekov & Stefanova,
2020; Chybowski et al., 2018)

TexHukaTa Ha XUAPaBINIHA KOHICH3aNwWs, m3nomBana ¢ BioRoot RCS, ocurypsiBa mrsTHO
W HaZeXIHO 3alledaTBaHe Ha KOPEHOBHs KaHall. Ts ce 0a3upa Ha M3IIOJI3BAaHETO Ha KaIuOpHpaH
ryTanepkoB mU(T ¥ XuApoduiIeH eHIOJOHTCKM cuirbp. Ilopaan xuapodwmiHarta npupoja Ha
Marepualla W HUACATHO CHBIAJAlIMA C Ipernapanusra TyTanepkoB IU(PT (E€HIOJOHTCKa
CHUHXPOHHOCT), TTOCJICTHHSAT JAEHCTBA KaTO OyTajo, KOETO U3TJIACKBA CHIIbpa BbB BCHUKH ITOCOKH
Ha CJIO’KHATa KOPEHO-KaHAJIHA CHCTEMa, OCUTYPSIBAIL HAJEK/THO TPUU3MEPHO OOTypUpaHe.

PesynraTurte OT NIpOy4YBaHETO MOAYEPTABAT MOTEHI[MATAa HA OHOKEPAMUYHNUTE CHIIIBPU KAaTO
KauecTBEHA alTePHATHBA Ha TpagunuoHHMTE Matepuanu (Zaki et al., 2018; Schifer &
Dammaschke, 2018). BioRoot RCS He camo mnpejmiara mo-100pu KIMHUYHHE Pe3yiITaTd, HO H
yJlecHsIBa paboTaTa Ha JACHTAJIHUS JIEKap ¢ MHOBaTUBHATA CH TEXHOJIOTHS. BbIpeku ToBa € BaXKHO
Ja ce OoTOeNeXH, 4e ca HEOOXOAMMH IBITOCPOYHM IIPOYUYBAHUS, KOUTO Jia IOTBBPIIT TE3H
HaOJII0ICHUSL.

5. 3AK/IIOYEHUE

Hamero mpoy4Bane q0Kka3Ba, 4e M iBaTa THUIIAa OOTYpOBBYHH MaTepHai ca e(eKTHBHH MIPH
€H/IOJIOHTCKO JICUeHHE Ha eK3emnepOnpain XpOHWYHH NWU(y3HH NMEpUOJOHTHUTH. Te3n pesynraTtu
mpenmnoiarar, 4¢ OMOKepaMUYHHTE MaTephald ca ofelaBaila ajaTepHAaTHBA HA TPAIUIIMOHHUTE
METOJH 332 OOTypanus Ha KOPEHOBHUTE KaHAIH B TE3W KIIMHIIHHU CUTYAIIH.
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Abstract: Peri-implant diseases present a challenge for clinicians in the post-implantation
phase of patient treatment. These biological complications may result from plaque-induced
inflammatory processes in the peri-implant tissues, leading to the development of peri-implantitis,
which results in the loss of supporting bone and potentially the failure of implant therapy. One of
the primary factors associated with the development of peri-implant diseases in osteointegrable
implants is bacterial accumulation within the microgap between the implant and the superstructure.
Modern methods for controlling plaque biofilm involve the use of various biological products and
composite coatings, which protect the implant-soft tissue interface from bacterial invasion. The use
of biodegradable products, as a method of modifying implant surfaces, represents a contemporary
approach in managing the balance between biofilm and host response. In this context, such a
composite material can be constructed from chitosan and chlorhexidine. This approach combines
the biodegradable properties of the components in the composite with the antibacterial properties of
chitosan and chlorhexidine, aiming to prevent the onset of subsequent inflammatory processes in
the area.

Keywords: biocomposite coatings, implant dentistry, chitosan, chlorhexidine

1. BBBEJIEHHE

IMepunMIuTaHTHATE 3a00NABAHUS CE SBSIBAT MPEIM3BUKATENICTBO 3a KIMHHIMCTA B €Tara
Cliell MMIUTAHTOJIOTHYHOTO JICUYCHHE HAa ManueHTa. Te3n OMOJOTHYHM YCIOKHEHHS MOTaT jJa ce
IBIDKAT Ha TUIAKWHIYMPaH BB3MAIUTENICH POIIEC Ha TIEPUUMILIAHTHUTE THKAHH, B PE3yJTarT Ha
KOETO TIpM pPas3BUTHEC HA TEPUMMILIAHTAT CE YCTaHOBsiBa 3aryba Ha TOTbpiKamiara KOCT H
eBEeHTyaJleH Heycrex oT umiuiantonornyHoto sedenue (Ng et al., 2024). Exun ot ocHOBHHTE
(bakTopHu, CBbP3aHU C Pa3BUTHETO HA MEPUUMILIAHTHUTE 3a00JsIBaHHS HPH OCTCOMHTEIPHPYEMH
UMIUIQHTaTH € OaKTepualHaTa aKyMyJalus, aHraxupaila MHKpOLCMHATHHATA, 3aeMalla
MPOCTPAHCTBOTO MEXAy UMILIAaHTa U HancTpoiikara (Tallarico et al., 2017). CpBpeMeHeH HauKH 3a
MOCTUTaHe HAa KOHTPOJ Ha IUIAKOBHS OHO(GMIM € H3MON3BAHETO HA PA3IWYHH OHOJNOTUYHH
OPOAYKTH M KOMIIO3MTHH TOKPHUTHS, 3alMTaBalKd TOBa 3BEHO HA HMMILUIAHT-MEKOTbKAHHUS
unrepdeiic or OGaxkrepuanHa masasus (Macha et al., 2019). MsmnonssaneTo Ha GUOpa3rpajuMH
NPOAYKTH, KaTo MeToJ 3a MoauduuupaHe HAa MMIDIAHTHUTE IOBBPXHOCTH, IPEACTABIIABA
CBbBpPEMEHHA KOHIICIIMSA B OBJIAJSBAHETO HAa KOHTPOJ HAa PAaBHOBECHETO MexAy Onoduima u
orroBopa Ha Makpoopranusma (Karacan et al., 2017). BB Bpb3Kka ¢ Te3d M3MCKBaHHs TaKaBa
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KOMITO3MTHA Maca MOKE Jia C€ KOHCTpyHMpa OT Xuro3aH M xiopxekcuaun (Husain et al., 2017;
Srivastava etal., 2024; Wood et al., 2015). ITo To31 HauuH ce cChYeTaBaT OMOPA3TPaIMMHUTE KAa4eCTBa
Ha KOMIIOHEHTUTE B KOMIIO3UTA M AHTHOAKTEPHAITHUTE KAUYECTBA HA XUTO3aHA U XJIOPXEKCUIUHA, C
11e7T TIPEBEHIINS OT HACTBIIBAHE MOCIICIBAI Bh3MAIUTENCH mporec B obmactra (Alsharbaty et al.,
2024; Han et al., 2024).

2. HEJ

IlenTa Ha Hamero HpoydYBaHe € Ja CE YCTAHOBM BB3MOXKHOCTTa 3a MOBJIMSBaHE Ha
OakTepuaaHaTa KOJOHU3ALMS Ha CYNIPACTPyKTypaTa Cliell H3I0I3BaHe Ha MonudUInpan abaTMBHT
¢ OMOKOMITO3HT, KaTO C€ HAIpaBH CPaBHHUTEICH MHKPOOWOJIOTHYEH aHAIW3 Ha OaKTepHATHOTO
HAaTOBapBaHE B EPHUMIUIAHTHHS CYJIKYC IIPEIU U 6 Mecena ciie/l IOCTaBIHEeTO Ha IPEeIBAPUTEITHO
MTOJITOTBEHA HAJICTPOHKa ¢ OMOKOMIO3HT Ha 06a3ara Ha XuTo3aH 1% u Xxjmopxekcuaus 2%.

3. MATEPHAJIA N METOJHA

OOexT Ha HaOOICHHE NPEICTABIABAT 15 MalMeHTH, Ha KOUTO CE MOCTaBs MPEJABAPUTEIIHO
MOJArOTBeH a0aTMBHT (HAACTPOWKA) C OHOJIOIMYHO IOKPHTHE, W3rpajeH OT xuro3aH 1% +
xnopxexkcuauH 2%. O0iacTUTe Ha UMIUIAHTHPAHE Ca JAUCTATHO 00€33b0CHM ydYacThI[M Ha JOJIHA
YEIIOCT, IPH KOUTO € U3MHHAI IIEPHOJ] OT MUHUMYM 6 Mecella cie/] 350Ha eKCTPAKIKs ¥ € HAJTMIHO
JIOCTaThYHO KOJIMYECTBO KOCT 3a IOCTaBsIHE HA JICHTAJeH MMIUIaHTaT. [lanuenTuTe, monbpanu 3a
M3CIICIBAHETO Ca IBJIHOJETHH I'pakAaHH 0e3 OOIIM M JIOKAJIHW IIPOTHUBOIIOKA3aHHS 33 JEHTAIHO
nmranTapane (ASA 1 wmm 2), oTroBapsiIy Ha H3UCKBAHETO 32 I0CTaThueH 00EM OT KOCT B JIOJIEH
IIPEMOJIaPEH W/UIN MOJIAPEH YYacThK.

Cren cHemaHe Ha IIaTesIHA aHAMHE3a M CTAaTyC Ha yYacTHHILUTE, B M3CIeIBaHETO Oere
Npe/CcTaBeHa Hy)KaTa U eTaluTe Ha TAXHOTO JieueHue. [IpoBexa ce 00CTOeH pa3roBop BbB Bpb3Ka
¢ HE0O0OX0IMMOCTTA OT XUPYPTrUYHO JieueHHe. [[aleHTsT OnBa MoAPOOHO 3aM03HAT C MPEACTOSIINTE
XMPYPIrHYHN MaHMIYJIalMK ¥ U3II0JI3BaHUTE MaTepUasii. 3a 1IeJITa Ha HACTOSIIOTO MPOyUYBaHe ce
U3II0JI3Ba 00Pa3HO-AMArHOCTHYHUAT METOJ| Ha H3CJe/lBaHe — KOHMYHO JIbY4eBa KOMIIOTHPHA
tomorpadus (CBCT), kato ce onmpenensT KOJUIECTBEHUTE U KAYeCTBEHUTE XapaKTePUCTHKU Ha
KOCTTa. 3a MPOBEXIaHE Ha M3CIEIBAHETO Ce M3MON3BaT KoHW4YHM mmiuiantatd BTK-BT Konic
(BTK Implant, Biotec srl, Italy).

W3non3BanuTe pa3Mepy 3a HATPABEHOTO U3CIIEBaHE Ca ChOTBETHO AnaMeTsp (3,25MM; 4MM;
SmM) m gemkuHa (10MM; 11,5MMm; 13MMm). XupyprudHaTta mpoueaypa cielnBa MPHHIUIHATE Ha
JIBYyETaITHUS MMIUIaHTanMoOHeH MeTon. Cras3BaT ce BCHUKM IpaBHJIA 33 aceNTHKA W aHTHUCEINTHKA
Ype3 eKCTPaoPaTHO MOYMCTBAHE Ha KOXKATa Ha JIMLETO U HHTPaopasiHa Ae3NH(EKINS M0 TIO3HATUTE
Meronu. M3BbpimiBa ce ajekBarHa JokanHa aHecte3us ¢ 4% pasTBOp Ha apTUKaWH C
BazokoHcTpukTop 1:100 000 mwiu 1:200 000 paspexmane (Dentocaine). OchliiecTBsiBa ce pa3pes u
ce OoTmpernapupa MyKOIEpHUOCTATHO J1aM00, MOCie/Balla OCTEOTOMUSTA C TOAXOASAIIN (pesH,
MpoBepKa Ha MpaBUIIHATA AHTYJIAIMs, [MOCTABSHE HA JCHTAIHHS MMIUIAHTAT U 3aBUBAaHETO My B
obacTTa ¢ MOMOIITa HA TPECUOTKA U 3aBbPIIBaHE HA MPOLe/lypara ¢ HalpaBara Ha IIeB Ha paHaTa.

Crnen 3 mecena erama cieqBa ciegHAaTa MOCIEAOBATEIHOCT: aceNTHKa M aHTHCENTHKA Ha
OIIEPaTHBHOTO II0JIE TO IIO3HATHTE MNPUIOMM, MECTHA aHECTE3Ms, MYKOIIEPHUOCTAJECH pas3pes,
OTBMBAHE Ha ITOKPHBAIIMS BUHT U IOCTaBsIHE Ha THHIMBO(OpMep, U30paH 1o pa3mep choOpas3eH ¢
obnactra, nebenrHaTa Ha MEKUTE ThKaHU M 3axankara. OChIIECTBH Ce JUTHTANICH OTHEYaThK upe3
MHTpaopaJieH ckeHep Trios M MocieABallo NpoeKTUpaHe U KOHCTpyHpaHe Ha BpeMEeHHa KOpOHa C
TIOMOIITA HA KOMITIOTBPEH coPTyep.

W3ps3BaneTo Ha KOMIIO3UTHA KOpOHA € ¢ 5-ocHa Milling machine ot KoMro3uTeH MaTepHa.
IMocnenBa ekcTpaopaiiHo 3ajenBaHe Ha U3psA3aHaTa KOPOHA KbM MPOTEeTHYHATa 6a3a ¢ MoMOIITa Ha
KOMITO3UTEH LUMEHT. | 0TOBUTE BPEMEHHH KOPOHH 3a€IHO ChC CHOTBETHHUTE THTAaHHEBH 0as3u ca
MOJJIOXKEHHU Ha OTJIaraHe Ha OMOKOMITO3UTHO IMOKPUTHE IO METO/A Ha (hHIMOBOTO OTJIAraHe 4pe3
KarmkoBo JieeHe. [locTaHOBKaTa 3a OTJIaraHe ce IMocTaBs B JaMuHapeH 0okc (laminar flow), cHabaeH
¢ HEPA ¢wntpu u UV namma ¢ 1ien noaappxkade Ha CTepUITHOCT. [Ipy HepeKkbCHATO BEPTEHE ChC
ckopoct oT 200 06/MUH TIOCTENEHHO, KalKa Mo Karka, ce 100aBs oT pa3TBopa 3a ooBuBane. [lox
JICMCTBUETO HA POTALMATA HACTHIIBA PABHOMEPHO HaHACsSHE Ha (PMIMOBOTO IOKPUTHE, KOETO I10-
KBCHO CJI€Jl M3NapsiBaHE HA OPraHUYHMS Pa3TBOPHUTEN BOAM 10 (OPMHUPAHETO HA IUTBTHU (pUiIMHU
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oKoJio 0a3zaTa. BUOKOMIIO3UTHOTO MOKPUTHE CE€ M3rOTBSI MPH H3IOJI3BaHEe Ha 2g XJIOPXSKCHIMH,
KOHTO ce pazTBaps B 2% oleTHa KHCENWHA, IPH KOETO C€ M3IIOJI3BA EIEKTPOMarHuTHa ObpKaika
mpu 200 06/MuH. B moydeHusT pa3TBOp ce pa3rBaps HombIHUTENHO 19 xuto3aH npu 200 o6/mMuH
B IpoabDKeHne Ha 30 MUH.

®urypa 1. OTnoxeHr OMOKOMITIO3UTHH ITOKPUTHUS BBPXY BPEMEHHUTE KOPOHH C IMMEHTHPAHU
TUTaHHeBU 0a3u U rmocje/Balia cCkaHupaiia ejaekrponsa Mukpockonus (CEM) 3a
oXapakTepH3upaHe Ha MOKPUTUETO ChC ChOTBETHATA JieOenHa.

4. PE3YJITATHU U OBCBHXJIAHE
3a cpaBHHUTENCH MUKPOOHOJIOTHYCH aHAJIN3 C€ M3II0JI3Ba CTEPWIICH XapTHEeH MIU(T, KOUTO e

MIOCTaBEH B NEPUUMIUIAHTHUS CYJIKyC TIpemd M 6 Mecena ciex (GyHKOuS ¢ MOOU(UIMPaHUTE
HAJICTPOHKH C BpEMEHHH KOPOHH.

Tpomana Ha §aKTEPHATHOTO HATOBAPBAHE HA 6-TH Mecen Ofodmenne Ha PeIVKINATA Ha (AKTePHATHOTO HATOBAPBaHE

(rpyma A)
Tomoaurennn 3a 1 sug Moh 3
ce 3amasBaT Penyxumsa $0.00%

Toaosnream 3a =1 sug MO 9
:' Ees npovsna 20.00%

peaysuns 2o 1 sua MO

Tomoaureann 3a =1 sug MO

peaysmus 70 oTpumaTe AN Hosmssat ce mosn MO | 0.00%

Epoii mammerTn

®urypa 2. Pesynrartu cripsMo npoMsiHata Ha GaKTepHaIHKsI TOBAp CIIPSIMO BU/IOBETE
MHUKpPOOPIraHM3MH M Ha 06a3a o01ara UM peryKuusl.

Ha 6a3oBo HuBo 3-Ma (20.00%) manueHTH MoKa3BaT MOJI0KUTEITHOCT 32 eUH OT 19-Te BuIa
MuKpoopranmsmu, 10 (66.70%) ca TONOXKHUTENHM 3a ABa BHAA MUKPOOPTAHM3MH, €IUH €
nostoxxuteneH (6.70%) 3a Tpu Buja MUKPOOPTaHU3MH M efuH (6.70%) € TMoI0XKHUTENeH 3a YeTHPH
BHJAa MHKpooparaHusMu. Hsima manueHTH ¢ HambjiHO oTpuuarenHu Haxoxaku. Ilpu 80.00% ot
MAIMEeHTHTE ce HabromaBa peayKuus Ha OaKTepHaIHOTO HAaTOBapBaHe, B cpaBHeHHue ¢ 20%, mpu
KOUTO ce 3ama3Ba cblioTo HatoBapBane. [Ipu 80.00% OT manueHTUTe ce YCTAaHOBSBA HaJIWMYWE HA
caMO eIWH BHJ MHKPOOpPTaHW3MH, J0KaTo Ha 06a3oBo HuBO, mpu 80.10% OakTepwamHOTO
HATOBapBaHE BKIIIOYBA IMOBEYE OT eIuH BuA Mukpooparanm3mu. [Ipm 20.00% ot mamumeHtute e
mocturHata 100%-Ba penykuns Ha OaKTEpPHATIHOTO HATOBapBaHE, JOKATO Ha 0a30BO HMBO HAMA
MAMEHTH C HAITBJIHO OTPHLIATEIHHU PE3yJITaTH.

Streptococcus mitis/oralis ce ouepTaBa KaTO Haif-uecTo cpeljaH BH[, YCTAHOBEH MpH 9
narueHT (60.00%) Ha 6a30B0 HUBO U chio npu 9 mamuentu (60.00%) Ha 6-TH Mecen. Ot 9-Te
MOJIOKUTEITHW 3a MHKpPOOpraHW3Ma IalMeHTH, JBaMa ca OTpUIATeIHM Ha O-TH Mecel,
cheTaBisiBaiku nogoopenue ot 13.30%. Ho npu apyru nBaMa, KOMTO ca OTpUIATETHH Ha 0a30BO
HHMBO, CE€ YCTaHOBSIBA HajIM4Me Ha Streptococcus mitis/oralis, Taka 4e OTHOCHUTEIHHAT As Ha
TTOJIOKHUTETHA HaXOAKH ce 3ama3Ba Ha 60.00%. PesynraTure qokassat ¢puiamu cbe cpeqHa nedenmnna
ot 32,19 mukpona. BeposiTHO mopaan BE3HUKBAHETO HA MTO-3IPABH BHTPEITHO-MOJIEKYITHI BPB3KH
B CTPYKTypara Ha (HUiIMa ¥ OMPEKBAHETO HAa ChbCTABKUTE ITBTHOCTTA Ha (pruimMa ce nosuimasa. [1o
TO3HW HAa4MH XJIOPXEKCHIUHBT, OCBEH KaTO aHTHOAKTEPHAIHO CPEICTBO, OKa3Ba BIHMSHUE M KaTO
OMpEIKBalll areHT, KOMTO AOMBIHUTEIHO YIUIBTHABA (uima. VI3BeCTHO €, ue paHHUTE OaKTepuarTHu
KOJIOHH3aTOpH KaTo Streptococcus gordonii (S. gordonii) urpadr pemanama pois 3a 6akTepratHa
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anxe3wss Ha cpenmHu kononm3atopu (Fusobacterium nucleatum, F. nucleatum) u xbcHH
konorm3atropu (Porphyromonas gingivalis, P. gingivalis) B HagamoTo Ha 00pa3yBaHETO Ha OpajcH
ouodmim (Kilian et al., 2016). Or u3I0XKEHUTE OT HAC PE3YJITATH MAKap ¥ B MalbK IPOLEHT
(20.00%) S.gordonii ¢ HanmudeH Ha 6a30BO HUBO, HO MTPHU MOBJIHABAHE ¢ GHOKOMITO3UTHO MOKPUTHE
TO3W MHUKPOOPTAaHM3bM HE CE YCTAHOBSIBA IPH HUTO €AWH MAIMEHT Ha 6-TH Mecell, KOeTo MoKa3Ba
e(prKacHOCTTa Ha KOMOMHAIMATA Ha XUTO3aH C XJIOPXEKCUJMH U CTAa0MIIHOCTTA Ha IIOKPUTHETO 32
nepron ot 6 Mecena. Jpyr takb MukpoopranusbsM e E. faecalis, npu koiito ce HaOmogaBa 0THOBO
IIbJTHA JIUTICA Ha 6-TU Mecell, B cpaBHeHHE ¢ 0a30B0 HUBO (13,30%), KOETO OT CBOSI CTpaHa MOKa3Ba
TIOJIOKUTEJIEH aHTHOaKTepralieH e)eKT Ha OMOKOMITO3HTA.

5. 3AK/IIOYEHUE

JBArocpOoYHHAT XUBOT Ha 3BbOHHTE HMIUIAHTA 3aBUCH OT pPA3NUYHU (aKTOpH, KaTo
Ka4ecTBOTO HAa OCTCOMHTETpAIMATa W XapMOHHYHHUS OallaHC MEXKAy THHTHBATa, HAICTPOWKA H
nMmiutaiTar. Jlpyr mpobiem e OakrtepmaigHaTa akyMyJanus B TEPUAMIUIAHTHHTE TBHKaHH.
[MoxpuTHeTo ¢ OMOAKTHBHY U aHTHOAKTEPHAITHI MaTepHAIIN € CHIIECTBCH (paKkTop, KOWTO MOXKE Ja
OTpeNen TPEKUBIEMOCTTa Ha 3BbOHHTE MMIUIAHTH. XHUTO3aHBT € OMOCHBMECTHM W Mpeiiara
OTJIMYHU aHTUMHKPOOHU CBOWCTBA. Tol MOXe Ja OCUTYpH CKele, B KOCTO Ja ObJaT MOMECTCHU
pa3IMYHUA areHTH C LeJl CUHEPTrU3bM, KaTo MO TO3M HAYMH OCUTYPH CHCTEMa 3a JIEKapCTBEHO
0cBOOOYXK/IaBaHe 3a MO-IBJIBI IEPUO OT BpeMe.
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INNOVATIVE NANO-SILVER FLUORIDE TREATMENT FOR EARLY
ENAMEL LESIONS IN PRIMARY TEETH: A CASE REPORT
Antonia Palankalieva, Ani Belcheva
Department of Pediatric Dentistry, Faculty of Dentistry,

Medical University of Plovdiv

Abstract: Introduction: Early childhood caries represents a major public health challenge,
impacting over half a billion children worldwide. This disease is particularly concerning due to its
rapid progression, often affecting multiple teeth in very young children and leading to extensive
tooth destruction at an early age. Adding that the behavior management of small children makes
operative treatment extremely difficult, the primary focus of dental practitioners should be
prevention and early diagnostics of lesions in combination with non-operative treatment. Aim: To
evaluate the caries-arresting potential of a novel green-synthesized Nano-silver fluoride (NSF) on
initial enamel lesions on smooth surfaces in primary dentition. Case report: 4-year-old male patient
was referred to the Department of Pediatric dentistry, FDM, MU — Plovdiv, Bulgaria by a general
dentist for assessment of white spot lesions on the upper anterior teeth. Rated as negative on the
Frankl behavioral scale, the child received a pre-visit to adjust to the dental office environment.
During the second visit, visual and laser fluorescence examinations confirmed early caries lesions
on the upper incisors and canines (ICDAS-02, dft=6). These were treated using non-operative
method with a novel green-synthesized Nano-silver fluoride (NSF). Oral hygiene and dietary
instructions were provided to the parents, and a follow-up appointment was scheduled one month
later to assess treatment efficacy. Results: 1-month follow-up showed a significant decrease in the
laser fluorescence scores, indicating that the caries lesions were arrested. Conclusion: The novel
NSF can be successfully used as a caries-arresting agent for primary dentition. Further research
involving larger number of patients and extended follow-up periods is necessary to confirm these
findings and potentially recommend it as a standard treatment for similar cases in Pediatric dentistry.

Keywords: non-operative treatment, silver compounds, Nano-silver fluoride

1. INTRODUCTION

Early Childhood Caries (ECC) affects more than half billion children worldwide (“Early
Childhood Caries,” 2019). The rapid progression of the disease and the difficulty in the behavior
management of very young children makes operative treatment extremely challenging. Therefore,
the primary focus of dental practitioners should be on prevention and early diagnostics of lesions
combined with non-operative treatment.

Although fluoride and remineralization products have become the gold standard when
treating non-cavitated enamel lesions (Duangthip et al., 2015), several other caries arresting agents
have been tested for this purpose.

The use of silver agents in the field of dentistry is not new. In Bulgaria, the application of
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silver nitrate (AgNQ3), also known as "impregnation”, was used for caries arrest (Byros et al.,
1984). Silver diamine fluoride (SDF) is another silver compound material that was developed to be
used as a non-operative caries treatment (Nishino et al., 1969). However, the biggest disadvantage
of treatment with silver compounds has been the black staining of teeth (Nguyen et al., 2017).

Nanotechnology is a relatively new scientific field, which combines various disciplines such
as physics, chemistry, biology and material science for the invention of advanced functional nano
sized materials between 10 and 107 m (Liao et al., 2019).

The development of nanoscience resulted in the start of its use in the field of dentistry and
the creation of Nano Silver Fluoride (NSF) as a new agent for caries arrest. It is proven that it’s safe
and has significant antimicrobial efficacy against the primary caries causing bacteria — Mutans
streptococci and Lactobacilli (Pushpalatha et al., 2022). Compared to conventional caries treatment
it can be less expensive and not so time consuming, making it economic and ergonomic (Nagireddy
et al., 2019) . The biggest advantage of this product is that it doesn’t stain the teeth in black due to
the nano-size of the silver particles (Yin et al., 2020).

2. AIM

The aim of the case report is to evaluate the caries-arresting potential of a novel, green-
synthesized Nano-silver fluoride (NSF) on initial enamel lesions on smooth surfaces in primary
dentition.

3. CASE REPORT

4-year-old boy was referred to the Department of Pediatric dentistry at the Faculty of Dental
medicine, Medical University of Plovdiv, Bulgaria by a general dentist to assess white spot lesions
on the upper primary teeth. During the first visit, the child was rated as negative according to the
Frankl behavioural scale, which posed significant challenges for a comprehensive dental
examination. Therefore, the visit was limited to obtaining medical history from the accompanying
parent. The patient was only introduced to the dental office environment in order to get used to it.
The detailed anamnesis indicated that the child was in good general health with no systemic diseases,
allergies or medication intake. Oral hygiene was performed twice daily with non-fluoridated
toothpaste, the diet was rich in simple carbohydrates between main meals. The child had not visited
a dentist before the mother noticed the white spots on the teeth.

During a second visit a week later, intraoral examination was performed using the tell-show-
do technique for behaviour management. Distinct visual changes in the enamel of the upper primary
central, lateral incisors and canines were noticed. They correspond to Code 02 according to The
International Caries Detection and Assessment System (ICDAS). The lesions were determined to be
active based on the Nyvad criteria (score 1). Laser fluorescence assessment with DIAGNOdent Pen
(KaVo) was used to confirm the diagnosis, avoid subjectiveness of the direct visualization and allow
values to be compared over time (scores ranged between 7 and 15). General diagnosis of Early
Childhood Caries (ECC) was established.

The selected treatment approach was non-operative one using a novel Nano-silver fluoride
solution (NSF), which was laboratory synthesized using green tea extract as a stabilizer and reductor
in the Department of Pharmaceutical sciences, Faculty of Pharmacy, Medical University of Plovdiv,
Bulgaria. The protocol was the following:

- Professional cleaning of dental plaque using slow speed handpiece, brush and non-

fluoridated polishing paste;

- Isolation with cotton rolls, petroleum jelly and gingival barrier for the soft tissues;

- Application of the NSF solution with a microbrush and rubbing motion on each lesion
for 1 minute. Excess material was removed with gauze.

- Post-treatment instructions included refraining from food and beverages consumption
for 30 minutes. Parents were also provided with oral hygiene and dietary instructions.
Photographs were taken before and after the procedure to monitor any teeth
discoloration. Follow-up appointment was scheduled 1 month after treatment. (fig. 1)
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4. RESULTS AND DISCUSSION

During the follow-up visit visual and laser fluorescence examinations were performed again.
DIAGNODENTpen scores showed significant decrease (scores were between 1 and 5), Nyvad score
was 0, indicating that the caries lesions were non-active. All the above proves that the caries lesions
were arrested after the NSF application. Photographic assessment revealed no staining of the treated
teeth, supporting the aesthetic safety of treatment. Further follow-ups were scheduled on the 39, 61
and 12" month to monitor the long-term effect.

+

sl 3

Figure 1. PHotogr:;phs before (a) and 1 month after treatment (b).

The most studied types of NSF are colloidal solutions where silver nitrate is chemically
reduced using chitosan as carrier and fluoride as stabilizer. (Targino et al., 2014)

The conventional methods that produce nanoparticles are expensive, potentially toxic, and not eco-
friendly. To eliminate these problems researchers found out natural sources and products which
could be used for synthesis (Rafique et al., 2017).

Of all green sources to produce silver nanoparticles, most used ones are plants. Green tea, in
particular, has emerged as preferred source for such production (Rolim et al., 2019) due to its
antioxidant, anticarcinogenic, anti-inflammatory, probiotic and antimicrobial properties
(Subramaniam et al., 2012).

The NSF used in this case report was manufactured using the green method with green tea
extract. To our knowledge no one has studied the effect of such product on early enamel lesions.
Because it combines the antibacterial properties of silver, the antimicrobial and bioactive benefits
of green tea, and the remineralization effect of fluoride and it doesn’t stain the teeth, it can be
considered as attractive alternative for non-operative treatment of incipient caries lesions in primary
dentition.

5. CONCLUSION

This case report highlights the potential of green-synthesized Nano-silver fluoride as an
effective, non-invasive treatment for Early childhood caries, especially in patients with behavioural
challenges. However, further research, including larger number of patients with longer follow-up
periods is necessary to confirm these findings and potentially recommend it as a standard treatment
for similar cases in Pediatric dentistry.
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Abstract: Introduction: The use of implant-supported restorations has become a cornerstone
of modern prosthodontics. The precision of implant placement and the accuracy of the final
restoration are critical for achieving optimal outcomes. Aim: This abstract aims to present a clinical
case where a single implant crown was placed. It aims to showcase the role of CAD/CAM
technologies in unifying the use of surgical guides, digital impressions, and the design of a single
implant-supported crown. Clinical case: A 25-year-old female patient presented with a missing
mandibular molar. Pre-treatment planning was performed to determine the optimal prosthetic
position for the implant, followed by the design and fabrication of a surgical guide. The implant was
placed successfully, and after 3 months of osseointegration, a digital impression was taken. The final
crown was designed and fabricated using CAD/CAM technology, ensuring precise fit and esthetic
outcome. Results: The implant was successfully placed with optimal angulation and position, as
guided by the surgical template. The digital impression was highly accurate, providing a precise
model for the prosthesis. The final single crown was fabricated and fitted with excellent esthetic and
functional outcomes. The patient experienced minimal discomfort and a quick recovery.
Conclusions: By integrating CAD/CAM technologies in the entire workflow—encompassing the
design of the surgical guide, digital impressions, and the fabrication of the crown—the process of
single implant restoration is optimized, ensuring enhanced precision, quicker turnaround, and
improved patient outcomes.
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1. BBBEJEHHUE

HmmnanToNorusATa € cpeli Hail-Obp30 pa3BUBAIIMTE CE€ 00JACTH B JCHTAJHATA MCAMIIMHA,
npeaaraiiku e()eKTUBHY U IBITOTPAHU pEllIeH s 32 3aMecTBaHe Ha uncBaiy 360u ([Tees, 2023).
Bw3craHoBsBaHUsATa, Oa3upaHu Ha 3bOHU UMIUIAHTH, HE CAMO BH3CTAHOBSABAT ()YHKIIMOHATHOCTTA
HA JBBKATCIIHUS amapar, HO CBINO TaKa OTrOBapsAT HAa BHCOKUTE CCTCTUYHU W3UCKBAHUS Ha
CHBPEMCHHHUTE MAIUEHTH. Y CIIEXbT HA OJO0HU Bh3CTAHOBSABAHUS 3aBUCH JIO FOJIIMa CTCIICH OT TPH
OCHOBHH (DaKTOpa: TOYHOCTTA HA MMIDIAHTOJOTHYHATA HHTEPBEHIINS, KAUECTBOTO Ha MPOTETUIHHUS
IU3aiH 1 XapMOHIUYHOTO MHTETPUpPaHe HAa BCHUKHU €TAIN Ha JICICHUE.

C Hampenpka Ha AurHTadHHTe TexHOoNoruw, ocodbeHo CAD/CAM texHomoruute, Oerre
MIOCTUTHAT 3HAYUTEJICH HANPEAbK B ONTHMU3MPAHETO Ha pabOOTHHUTE MpolecH. Te3n MHOBAIHH
MTO3BOJISABAT MTOCTUTAHETO HA MTO-TOJAMA MPEU3HOCT, HAMAIIBaHE Ha PHCKA OT YOBEIIKA I'PElIKa 1
MUHIMH3HPAaHE Ha BpEeMeTO, HeoOxomumo 3a jedeHne (Bmaxosa & 3mates, 2021). MaTerpanusata
Ha CAD/CAM TexHONOruM, 4pe3 MNPEIBAPUTEIIHO IUIAHHUPAHE HA ONTHMAlHATA MPOTCTUYHA
MO3MIIMSA HA UMIUIAHTHTE U M3pabOTBaHETO HA XMPYPTUYEH BOJAY, ¢ JUTUTAIHO OTICYATBAHE U
KOMIIOTHPHO  MOJIOMOTHATO K3pabOTBaHE HAa  BB3CTAHOBSIBAHMATA MpeJiara  H3IBUIO
JUTHTANIN3UPAH U MPEIBUINM MOAXO0/ 3a IeHTanHara npakrtuka (Ferencz & Silva, 2019).

TeKymusT KIMHUYCH CIy4all HIFOCTPUPA KaK TE3U TEXHOJOTHH MOTaT Jia ObJaT U3I0I3BaHH
3a YCIICITHO BH3CTAHOBSIBAHE HA JIUTICBAI] MoJap. [loaxXoapT, BKIFOUBAI IPEIM3HO TUIAHUPAHE Ha
MMIUIAaHTOJIOTUYHATA WMHTEpBEHIUA, nurutamau otnedatbiin u CAD/CAM  m3paboTka Ha
OKOHYATEeIHATa KOPOHA, HE caMO TrapaHTHpa OTIMYHA SCTCTHYHH U (yHKIIMOHATHH pe3yNTaTH, HO
CBIIO TaKa IMOJ00psBa KAYECTBOTO HA MPEKUBSIBAHETO Ha MAIMIEHTA 110 BpEeMe Ha JICUCHUETO.

2. HEJ

Ilenra Ha TO3W MOKJIaa € Ja MpencrtaBu KiauHWIHOTO mnpuiaokenne na CAD/CAM
TEXHOJIOTUM TIPH BBH3CTAHOBSBAHETO HA €JIWMH JIMICBAIl Mojap. JIOKIagbT WIOCTpHpa Kak
JUTHTAJIHUTC pa6OTHI/I MpouecHu ONTUMH3UPAT TOYHOCTTA HA JICUCHUECTO, HO,I:[O6p5[BaT pEIYITATUTE
W IONPUHACST 32 M0-1006p KoM(OPT Ha nmanueHTa.

3. KJIMHUYEH CJIYYAM

25-romuiHa TAIIMEHTKa ce OOBpHA KBM HAc C OIUTaKBaHE OT JHICBAIl 360 47, KOETO
ch3laBalle 3aTpyAHEHHs] B AbBKarenHata (GyHKuus u ecrervkara. [laiuenTkara Oemie B JOOpo
00110 31paBe, 0e3 aHaMHe3a 32 CUCTEMHH 3a00JIsIBaHUSI WIIK TIPOTHBOIIOKA3aHus 32 IPOBEXKJaHE Ha
XUPYPrUYHa HHTEPBEHIHSL.

Jleyenuero 3amoyHa ¢ MOApPOOHA OIIEHKA M TUIAHMPaHE, KOETO BKIIIOYBAILE CHEMAaHEe Ha
JIUTUTATHU OTnedarsiin ¢ uHTpaopaneH ckenep u CBCT wm3cnensane. Te3u ngaHHM Osxa
uHTerpupanu B copryepa Implant Studio Ha 3Shape. Upes codryepa Oerre u3BbpIeH MPOTETHIHO
HAcOUYeH aHaJlM3, KOMTO BKIIIOYBAIIE NPOEKTHpPaHE Ha OBJEHIOTO BBH3CTAHOBSBaHE. JIUTHTAIHUAT
JIM3aifH T03BOJIM OINpeEJesiHE Ha ONTHUMAaJHATa NPOTETHYHA MO3WIMS Ha HMMIUIAHTA CIPSMO
OKJIy3aJlHaTa paBHHMHA, CBhCEJHHTE 3bOM W HAIMYHUS KOocTeH oOeM. JlombnHuUTENHO, Osixa
aHAJIM3MPAaHU OKOJIHUTE aHATOMUYHH CTPYKTYPH, BKIIOUMTEIHO ChCEIHUAT MaH MOy IapeH KaHall,
3a J1a ce n30erHar MoTeHIMaIHN yciaoxHeHus (¢pur. 1).
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Bb3 ocHOBa Ha TO3M aHaNIM3 O€ B3ETO PEICHHE 3a U3IIOJI3BAHE HAa MMIUIAHT OT CHCTeMara
Alpha Bio ¢ quametsp 3,5 MM u gpimxuHa 11 MM, Criey hpuHaNMM3MpaHe Ha MITAHUPAHETO, C IIOMOIIITA
Ha JIUTUTAJIHAS MOZEI € H3paboTeH XUPYPrUieH BOad, rapaHTHpall IPELU3HO TO3UIIMOHUPAHe Ha
HMMIUIAaHTa TI0 BpeMe Ha XUPYPrudHaTa HHTepBeHIHs ((ur. 2).

Xupypruunata ¢asza Oe IpoBeieHA MOA JIOKAJIHA aHEeCTe3Ws, KAaTo ¢ IOMOINTa Ha
XMPYPIHYHUS BOJIa4 MMIUIAHTHT Oellle MOCTaBeH B MpEABApUTENHO IUIaHKpaHaTa nosuims. Cren
MMITTAHTALUTA € TIOCTaBeH IIOKPUBEH BHHT, a IMAaIlMEHTKATa IOJIyYH MOJPOOHH MHCTPYKIHH 32
ClIe/IONepaTHBHYU IPYKU U XUTHEHA.

Cnen 3 MecedeH nepro]| Ha OCTEOMHTETpaLUsi MMIUIAHTBT Oellle pasKpuT, U 3a GopMupaHe
Ha MEKH ThKaHU € rocTtaseH (abpuueH runruBodopmep. Toil ocraHa B ycTara 3a CpOK OT JBE
CeIMHUIIN, KOSTO OCUTYPH ONTUMAIIHO NpoQuiIMpaHe Ha IePUUMILUIAHTHUTE ThKaHH.

[IporernyHaTta (asza BKIIOYBAIIE CHEMaHe Ha IHMTUTANCH OTIEYAaTBK C IOMOIITA Ha
UHTpaopalieH ckeHep. [Ipu AUruTaHus OTIeYaThk BEPXY HMIUIAHTA Ce IOCTABH CKaHOOAM 32 TOYHO
ompenesHe Ha TO3WIUATa My B MpocTpaHcTBOTO (Pur. 3). JlaHHWTE OT CKaHHpaHETO Osxa
obpabotenu B copryepa 3Shape, kbpaeTo Oellle H3BBPILCH IUTHTANCH MU3aiiH Ha OKOHYATeTHATA
KOpOHa.

sshapet
. sshape®
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Koponara Ge n3paboTeHa OT KepaMiKa Ha OCHOBaTa Ha IMPKOHHUEB TMOKCHI, IBAT Al, KaTo
TO3M MaTepuall OCUTYpH OTJIMYHA €CTETHKa, BUCOKa 3/ipaBHHa U OMosornuHa cbBMecTumocT. Ciient
Koeto T4 Oeme pUKCHpaHa KbM UMIUIAHTA Ype3 BUHTOBA Bpb3Ka (pur. 4). OuHATHNUTE KOPEKIUH Ha
OKITy3usiTa 0fXxa W3BBPUICHM C apTHUKYJAllMOHHA XapTHs, CHCTeMa 3a JWTHTAJIEH aHaIN3 Ha
oknmy3usTa T-Scan u HHTpaopaieH ckeHep. Te3n CTHIKY rapaHTHpaxa MPaBHIIHO pa3npeeeHre Ha
OKITy3aJIHUTE€ CHJIM U KOMQOPT Ha NalMeHTa NpH AbBKaTenHaTa (GyHKuus. 3aBbPIIBAHETO Ha
JIeYEHUETOo Oellle MOTBBPJIECHO ¢ KOHTPOJIHA PEeHTreHorpadusi, KOSTO I10Ka3a OTJIMYHA UHTErpalHs
Ha MMIUIaHTa B KOCTTa M IPABUJIHO MO3HIMOHMPAHE HAa BB3CTaHOBsIBaHETO. [lannenTkaTa u3pasu
BHCOKA YJOBJIETBOPEHOCT OT KpaWHHUS pe3yiTaT, INOAYepTaBailki HE caMO BB3CTaHOBEHATa
(YHKIMSA, HO U €CTECTBEHHUS BU HAa KOPOHATA, KOSTO XapMOHHYHO C€ BITIMCBA B OKOJIHHUTE 350U.

4. PE3VYJITATU U OBCBHXJIAHE

JleueHneTo NMOCTUTHA OTJIMYHU q)yHK[H/IOHaHHI/I 1 €CTCTUYHHU PE3YJITATHU. WmmnaureT Oerire
YCOEIIHO MHTETPHUPAH B KOCTTA, KATO XUPYPIrUYHUAT BOJAY OCUTYPHU IPEHHU3HO MO3UIHUOHHUPAHE
CIIpAMO NTPEABAPUTEITHO IUIaHUpaHaTa NpOTETUYHA IO3UITUS.

HHFHT&HHHHT OTNIEYATHK IMO3BOJM HU3KIIOYUTCIIHO TOYHA PETHUCTPAlNA Ha IMO3UIMATAa Ha
HMMIUTAaHTA ¥ OKOJIHUTE aHATOMHYHH CTPYKTYpH, KOETO AOIpPUHECE 3a OE3yIPEeIHOTO N3paboTBaHe
Ha koponara (Marques et al., 2021). M3non3BaneTo Ha MUPKOHHUEB THOKCH KAaTO MaTepHai 3a
KOpOHATa OCHTYPU BHCOKAa €CTETHKAa U AbIroTpaiina 3xpasua. Ciiel] GUKCHpaHETO HA KOpOHATA
Osixa MPOBEJCHM JICTAMIHE MPOBEPKH HA OKIy3usrta upe3 T-Scan, apTHKyIalMOHHA XapTUs U
HHTPAOPAJIeH CKEHEP, KATO PE3YJITAThT [I0Ka3a PABHOMEPHO pa3lpeeleHNe Ha [IbBKATSIHUTE CHIIH
(Dib Zakkour et al., 2024).

KourposHara peHrreHorpadusi mOTBBPAM MPABUIHOTO IMO3UIUOHUPAHE HA MMILIAHTA U
Bb3CTAHOBSABAHETO, 0€3 IPU3HALM Ha HALIPEKEHUE BbPXY KOCTTA HJIM MEKHUTE ThKaHu. [laruenTkaTa
CIIOZIETIN ITHJIHA YJIOBJICTBOPEHOCT OT KpallHHs Pe3yJITaT, OTOeNnsA3Baiiku mojodpeHara GyHKIUS U
€CTETHKA.
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5. 3AKJIIOYEHUE

Hurerpupanero Ha CAD/CAM TeXHONIOTHH BbB BCUYKHU €Tally HA JICYCHUETO 3HAYUTEITHO
yIIECHSIBA MpoLleca HA IUIAHWPAHE, XUPYPTUYHA WHTEPBCHIUSA U MPOTETUYHO BH3CTaHOBsBaHE. B
HACTOSINUSA CIOy4aidl W3MOJ3BAHETO HA JUTHMTAIHM METOAM 3a IUIAaHWpaHe, u3paboTBaHE Ha
XUPYPTAYCH BOJAY, CHEMaHE Ha OTICUATHIM U JU3aiiH HA KOPOHATA OCUTYPU BHCOKOKAYECTBEHO,
MPEIBUAUMO U €CTETHYHO 3aBBPIIIBAHE HA JICUYCHHUETO.

[MocTurHaTUTE PEe3yaTaTH MOUEPTABAT BAXKHOCTTA HA JUTUTATU3UPAHUTE PAOOTHHU MPOIECH
32 ONTHMU3AIUs HAa BPEMETO 3a JICUCHHE, MUHMMHU3WUpPAHE HAa TPEINKUTE W MOJ00psBaHE Ha
IUTOCTHHS TTALIMEHTCKH OMUT. JICYCHHEeTo NEMOHCTPHPA KaK ChBPEMEHHUTE TEXHOJIOTHH MOTAT Ja
JIOTIPUHECAT 32 YCTIEIIHHU U IBJITOCPOYHH PE3YJITATH B ACHTAIHATA UMILUTAHTOJIOTHS U [IPOTETHKA.
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Abstract: Tooth extraction (exodontia) is one of the oldest and most well-known surgical
procedures in dental medicine. The history of tooth extraction instruments dates to the time of
Avristotle (384-322 BC). In recent years, more than a handful of novel extraction instruments,
systems and techniques that aim to be less traumatic have been developed. The aim of the study was
to survey dental practitioners in Bulgaria in 2023 and their awareness of the concept of atraumatic
tooth extraction. The survey form was presented online via Microsoft Forms to currently registered
dental practitioners in the regional dental unions of Sofia, Plovdiv and Haskovo. A total of 144
people decided to participate. The survey was anonymous, collecting no personally identifiable
information. The survey included 12 questions. 137 (95%) of participants perform tooth extractions.
25 of participants (18.2%) place dental implants. Only 4.4% of have used all three atraumatic
extraction systems, while 73% have used none. 60% of practitioners who place dental implants have
used at least one of the atraumatic extraction systems, while only 20% of the ones who do not place
dental implants. Atraumatic extractions aim to allow for more hard and soft tissues to be preserved
in the extraction site. On one hand practitioners are now well aware of existing alternatives to
conventional extraction instruments, while on the other hand more research is needed, however, to
identify long term benefits and downsides of such alternative approaches.

Keywords: minimally invasive, tooth extraction, Benex extractor, physics forceps, dental
implantology

1. INTRODUCTION

Tooth extraction (exodontia) is one of the oldest and most well-known surgical procedures
in dental medicine. It is still routinely performed to date by general practitioners, oral surgeons, and
dental undergraduates (McKenzie, 2020). Dental implantology has also become a prime solution for
treatment of partial or complete tooth loss. Teeth, which would otherwise be saved by some dubious
or hard to perform conservative treatment techniques are now considered for extraction and implant
replacement (Dym & Weiss, 2012).

The history of tooth extraction instruments dates to the time of Aristotle (384-322 BC) who
first described the benefits of using two elevators in opposing directions with a common fulcrum for
the extraction of teeth (Misch & Perez, 2008). In the 14" century a similar tool, called the Pelican
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was developed and through various modifications became very popular until the 18"
century(Atkinson, 2002; Narasimman, 2018). The inventor of the modern extraction forceps was
Charles Tomes in the 19™ century, but his design only became popular in the early 1900s (Andersson
etal., 2010). These forceps have largely remained unchanged, apart from minor design refinements,
and are still used to date. In recent years, more than a handful of novel extraction instruments,
systems and techniques that aim to be less traumatic have been developed.

The classical means for tooth extraction do not make it impossible to perform an atraumatic
extraction. However, their use oftentimes leads to unexpected complications and unplanned
difficulties during the procedure. Even for the more experienced practitioners this may easily turn
out to be a challenging extraction, requiring a not so atraumatic approach to fully complete. This
leads to a varying extent to postoperative defects in the alveolar bone of the extraction site (Rafiq et
al., 2023; Kosinski, 2012). Trauma during a tooth extraction is virtually impossible to be completely
avoided. For this very reason, some consider that the term atraumatic is not the most fit for the
purpose and prefer calling it a minimally invasive tooth extraction (Saund & Dietrich, 2013).
However, no definitive consensus on this matter can be found in the literature. Some modern
alternatives that claim to provide less invasive extraction are the Benex vertical extraction system,
Physics forceps and Periotomes.

2. MATERIAL AND METHODS

2.1. Study design

The aim of the study was to survey dental practitioners in Bulgaria in 2023 and their
awareness of the concept of atraumatic tooth extraction and their knowledge about some of the
popular atraumatic extraction systems from the literature.

2.2. Subjects and sample

The survey form was presented online via Microsoft Forms to currently registered dental
practitioners in the regional dental unions of Sofia, Plovdiv and Haskovo. A total of 144 people
decided to participate. The survey was anonymous, collecting no personally identifiable
information.

The survey included 12 questions, which can be found in Appendix A. 9 questions were
binary (yes/no), 2 were related to demographics and 1 question with more than one possible answer.

2.3. Statistical methods

The statistical analysis included determining the number and proportion of the relevant
responses to establish relationships between specific responses using Fisher’s exact test in
dichotomous responses and Chi-square test for responses with more than two options. Spearman
rank-order correlation was used to specify possible association between dichotomous answers and
the ordinal value of work experience.

Data was analyzed and visualized using IBM Corp. Released 2020. IBM SPSS Statistics for
Windows, Version 27.0. Armonk, NY: IBM Corp.

3. RESULTS

One of the first questions on our form asked the participants whether they perform dental
tooth extractions or not. Almost 95% (137) of all participants answered positively to this question.
A following question asked the participants whether they think and feel that the conventional
extraction instruments are sufficient for a well-performed tooth extraction to which 112 (81.8%)
answered positively (fig. 1). Another question asked participants whether they place dental implants
or not. To this question 25 (18.2%) answered positively (fig. 2). Looking for an association between
the last two, we found no statistically significant difference between the opinion of the practitioners
and whether they place dental implants or not (fig. 3).
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Figure 4. Work experience of practitioners familiar with the different atraumatic extraction
systems; Physics Forceps (a); Benex(b); Periotomes (c).
The next several questions enquired about the awareness of the practitioners with different

modern atraumatic extraction systems. The results Physics Forceps can be seen on fig. 4a, Benex on
fig. 4b and Periotomes on fig. 4c. This was also related to their years of experience, where we get a

similar trend for all three systems (fig. 5).
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Figure 5. Participants who are familiar with the different atraumatic systems; Physics Forceps (a);
Benex(b); Periotomes (c).

The last question let the participants select each of the extraction systems which they have
used. Only 4.4% said to have used all three, while 73% have used none of them (fig. 6). When
looking for an association between whether the participants have used these tools and if they place
dental implants, we found that 60% of the practitioners who place dental implants have used at least
one the atraumatic extraction systems, while only 20% of the ones who do not (fig. 7).

Have you used any of the atraumatic extraction systems? Use of atraumatic extraction systems based on whether
participants place dental implants or not

None N ;0"
Place dental implants Da not place dental implants

Physics Forceps [ 10.30% p < 0.001

Have not used Have used

Have not used
* & 79.5%

Periotomes {7 5 ggos 40% i "z‘uf.,;““' 20.5%
Al il 4.40%
Benex J 2.10% K
Physics Forceps and Periotomes [] 2.10%
Physics Forceps and Benex ] 1500

Benex and Periotomes | 0.50%

Figure 6. Atraumatic systems used by Figure 3. Practitioners who have used an
participants. atraumatic extraction systems and place dental
implants versus those who do not place dental
implants.

4. DISCUSSION

Minimal trauma during a tooth extraction can reduce the amount of bone loss and the
recontouring of the soft tissues following the removal of a tooth. The larger volume and higher
quality of remaining tissues increases the number of the treatment options, such as immediate
restorations, with higher chance of predictable long-term success. Preserving tissues prevents the
need for regenerative procedures, which are not only lengthy procedures, but not always entirely
predictable. Not only that, but reduced trauma leads to a shorter and less discomfortable post-
operative healing period for the patients.
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All dental practitioners are familiar with tooth extractions and can perform this manipulation.
The conventional tools which are mostly utilized have been introduced in the beginning of the 20™
century and have not progressed much ever since. Newer approaches and devices have emerged in
recent years, pushed by the need for more predictable and less traumatic tooth extractions, mainly
due to trends in dental implant treatment.

The Benex extraction system allows for the extraction of teeth in vertical direction, which
avoids most, if not all, trauma against the surrounding alveolar bone and soft tissues (Hong et al.,
2018). This can potentially allow for more bone to be preserved, due to the limited loss of osteoblast
cells (Kalyan et al., 2018). The Benex system is quite different from the instruments most people
are used to and consists of the Benex extractor itself, diamond burs, pull strings, self-tapping screws,
and sectional impression trays (Saund & Dietrich, 2013).

Physics forceps are an alternative tooth extraction tool, aiming to perform less traumatic and
more predictable extractions. They were first introduced by Dr. Golden. Unlike the conventional
forceps, these do not rely on the luxation of the tooth and expansion of the socket. These forceps
rely on the phenomenon of solid materials known as ‘creep’. This is the process of a material
undergoing slow deformation while subjected to persistent stress. In this way they tear the
periodontal ligament fibers and free the tooth from its retention to the socket, all the while protecting
the buccal cortical plate with a silicon covered bumper (Raghu et al., 2020; Weiss et al., 2011).

Periotomes are instruments which resemble the straight elevators. However, their working
part is very thin to become sharp. This allows them to be inserted into the periodontal ligament space
where they sever the fibers and loosen the tooth. Thus they differ in that they are not meant to be
used for tooth luxation (Rafiq et al., 2023; Niyas & Nazar, n.d.). It is claimed that these instruments
only separate the periodontal ligament fibers while causing minimal damage to the surrounding bony
tissue. These instruments can be successfully used for the extraction of single and multi-rooted teeth
(McKenzie, 2020; Dym & Weiss, 2012; Singla & Sharma, 2020; Quayle, 1990).

It is only in recent years that dental practitioners started looking for new, more efficient and
predictable instruments and techniques for tooth extraction. This is somewhat confirmed by our
study, which shows that about 33.3% to 39.7% of participants who are aware of modern atraumatic
extraction systems have less than 5 years of experience. This is largely due to the success of modern
dental implantology and the ever-growing need and preference for this type of treatment, following
a tooth extraction.

In our literature review, we could not find any other studies evaluating the interest and
knowledge of dental practitioners towards atraumatic or newer extraction techniques and systems.
From our study we can see that practitioners are largely satisfied with the performance of the
conventional extraction forceps. Only a tiny group of practitioners think that these instruments to
not suffice their needs. However, we found no statistically significant interest in them looking for
alternatives.

However, regardless of the participants opinion of the effectiveness of conventional
extraction instruments, we can clearly see a higher interest in alternative tooth extraction solutions
among the ones who place dental implants. 73% of all participants have not used any of the
atraumatic extraction systems mentioned in our survey. Of the remaining 27%, about 60% place
dental implants. This goes to show that dental implantologists are exploring newer methods and
technique for tooth extraction.

Most alternative techniques for tooth extraction have become prominent in recent years.
Literature is mostly scarce on data of short-term applicability and long-term performance and
benefits or downsides. More research is needed to identify which atraumatic extraction techniques
should be incorporated in modern dentistry, and what cases are they suitable for.

5. CONCLUSION

Minimally invasive instruments are not something that is very well-known among general
dental practitioners. However, new trends are emerging in modern dentistry and tooth extraction is
being affected. While tooth extraction is something that every single dentist can perform, newer
techniques and instruments are not widely presented to undergraduates and practitioners in CE
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courses, which leads to poor familiarity with modern alternative approaches to this classic
manipulation.
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