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Bropa merynaponna koudepennuja ETUMA
Second International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the Second
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts, and professionals from the field of
technical sciences in one place as a forum for exchanging the ideas, strengthening the multidisciplinary
research and cooperation, and promoting the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference. More than sixty colleagues contributed to this event,
from five different countries with more than thirty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’23 by presenting the results of their current research and by launching the new ideas through
many fruitful discussions.

We invite you and your colleague to attend ETIMA Conference in the future as well. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information as well as to involve as much as possible the young researchers into this scientific
event.

The Organizing Committee of the Conference

IIPEJTOBOP

Merynapoanata konpeperuuja Enexkmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
OpraHu3MpaHa oJl cTpaHa Ha ENeKTpOTeXHUUKHOT (aKyITeT NpH Y HUBEP3UTETOT ,,I one Jemuen™.
ETUMA wuma 3a men aa ru cobepe Ha €IHO MECTO HAay4HHUIUTE, MpPo(ecopuTe, €KCHEPTHUTE U
npodeCHOHAIIKTE OJ1 ITOJIETO Ha TEXHUUYKUTE HAYKH U J1a IpeTcTaByBa (OpyM 3a pa3MeHa Ha UIeH, J1a
T0 3ajKaHyBa MyJITHIUCLUIUTMHAPHOTO HCTPAXKYBambe U cOpadOTKa U a TH IPOMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamha M HUBHOTO BIIMjaHHE BpP3 CEKOj acleKT of kuBeewmeTo. Ce HajeBaMe JeKa oBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
HCTpaXXyBamaTa U pa3BojoT Ha ITOJIETO HAa TEXHOJIOTHjaTa.

Koudepennujara ETUMA ce oapska online u Ha Hea 1agoa CBOj IPHAOHEC TIOBEKE O IIEECET aBTOPH
O]l TIET Pa3IMYHH 3eMjH CO TIOBEKE OJ] TPHECET TPYJIa.

Cakame 512 ja MCKakeMe Hamlata OJaroJapHOCT 10 CUTE KOJIETM KOHM NPHIOHECOa 3a YCHEeXOT Ha
ETHUMA’23 co npe3eHTHupame Ha pe3yiaTaTH O] HUBHUTE TEKOBHH MCTPAXKyBamba U CO JJAHCHpAmE Ha
HOBH UJICH MPEKY MHOTY TUIOJIHU JTUCKYCHH.

Opeanuzayuonen 0060p Ha KOHpepeHyujama
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AnCTpaKkT

Jlacepckama mexnonoauja cmanysa cé nONONYIAPHA 60 CIMOMAIONOUJAA 80 NOCIEOHUME HEKOAKY OeyeHUU.
Henmannume nacepu nocedysaam MHOWMBO HA UHOUKAYUU KOU Ce u38edyeaam 80 CeKojoHesama
CMOMAMONOWKA NPAKCA, BKIAYUYBAJKU MPEMMAH HA NapoOoOHmanHume 3a601ysara (lacepume modxce 0d ce
KOpUCmam 3a Omcmpany8arse Ha UHPAAMUPAHOMO UHSUBATHO U NAPOOOHMATHO MKUBO U 3d NPOMOBUPAIbe HA
pacmom Ha 30pasomo mMKU6o); OMCMPAHy8are HA KAPU3OHUMe Ae3uu (1acepume Modice 0a ce KOPUcmam 3a
omcmpanysarbe Ha Kapuecom Ha 3abume, b6e3 ynompeba 00 anecmesuja); bererve na 3a0u (1acepume modxce 0d
ce Kkopucmam 3a aKmusuparse Ha cpeocmeama 3a beiere u no0oopysarbe Ha eUKACHOCMA Ha MPemManume 3a
benerve Ha 3abume); 3a uzsedysaroe Ha Ouoncuja (nacepume modice 0a ce KOPUCMAm 3a OMCMPAHYBAFE HA MATU
npumepoyu 00 MKUo 3a buoncuja), npoyedypu Ha mexume opainu mxuea(Jlacepume mooice da ce kopucmam 3a
npeobnuKysarbe Ui OMCmMpanyearse Ha MKUeomo HA Henyama 3a 0a ce nododpu u32nedom Ha HACMEesKaAma,).
Hajsascnu 3a cnomenysare ce npudoduskume 00 ynompebama Ha jacepu 60 CHOMAMOIO2UjAmMa 00 Kou
Haj3HayajHu ce HaManeHa GOIKA U HENPUjamHOCH Kaj NAyueHmom, HAMAIeHo Kpeapere u noop3o epeme Ha
3a3dpasgysarse. Jlacepume ucmo maxa modtcam oa o6uoam nonpeyusHu 00 MpaouyUOHAIHUME CINOMAMONIOUKY
AnAmMKU, WMO 0803MONHCYEA SHAUUMETHO NOKOH3EPEAMUBEH MPEMMAH.

KayuHu 300poBu:

be3605H0, edhukacnocm, npeyusHoCcm, idacep, mpemman
1. Bogsen

VYnorpebara Ha CBETJIMHATAa BO JUJarHOCTHUYKH M TEPANEBTCKU MPOLEAYpPH AaTHpa MHOTY
onamHa. [I[peBHUTE JIeKapH ja KOpUCTene 3a Ja ja cienaT 0ojaTa Ha KokaTa, Jla o cienaT
IIPOLIECOT HA 3apACHYBAaKkE HA PAHUTE M Ja CE€ H3BEAYBAaaT pPa3jIMYHU TEPAIEBTCKUTE
akTUBHOCTH. VICTO Taka, TOIUIMHATa Ha COHYEBAaTa CBETJIMHA BO MHHATOTO JIEKAPHUTE ja
KOpHCTeJIe Kako Tepanucku monanuret. Ila taka, 'puure u Pumjanute kopucrene coH4eBU
0amy W CONApPUYMHU M OCTATOLM OJf UCTUTE MOXE Ja Ce HajaaT BO HHUBHUTE JOMOBU BO
apxeoJomikute uckonuHu. Crapute Hapoau, kako Erunkanute, Kunesure u Unaujuure ja
KOpHUCTeNle CBETJIMHATa BO TPETMAHOT Ha IICOpHja3a, pak Ha Ko)kaTa, Ima TypH U IICHXO03a.
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ITomorHa, BO OCYMHAECETTHOT M JICBETHAECETTHOT BEK, €BPOICKUTE (DU3MUApPH KOPHCTEIE
COHYUECBA CBETJIMHA WJIM BEIITaYKa CBETJIMHA 3a JIGKyBamke Ha TyOepKysio3a Ha Koxara,
NCOpHja3a, er3eMaTo3HUICPMATO3H U MYKO3HHU rabuyHu HHpeKIuH, [3]

Co KOpHCTeHE Ha JIacepcKaTa CBETJIMHA BO CTOMATOJIOTHjaTa MOXeE Ja Ce M3BemaT OpojHH
WHTEPBEHIMK Ha TBPJIUTE M MEKHUTE TKMBA BO YCHATa INyIUIMHA. ako jacepuTe Ce YIITEe HE
ycrieajie Jla TH 3aMEHAT KOHBEHI[MOHAJHUTE MHCTPYMEHTH M TEXHHKH, HUBHUTE OpOjHHU
MPEIHOCTH Ce MPUYMHATA [TOpaan KOja MoYHalIe Jia ce KOpucTar noyecro, [11]
CTOMATOJIONIKUTE HHTEPBEIHUH KOU CE M3BEIyBaaT cO MOMOIII Ha jlacep MoceayBaaT OpojHH
npuI00MBKY U 3a TEPANEBTOT U 3a nanueHTute. OCOOCHO 3HAYAjHO € JIeKa BO TEKOT U IOCTIe
U3BEyBal-ETO HA CTOMATOJIONIKUTE WHTEPBEHIIMHM CO MOMOII Ha Jiacep C€ IMOCTHTHYBa:
HaMaJlyBame Ha MMOCTONCPATHBHUTE KOMIUIMKAIMH, CKPATYBambe Ha MOCTONEPATHBHUOT TEK,
HAcTaHyBa [OMajla TpaymMa IpU HMHTEPBEHIMjaTa M BO IOBEKETO CIy4ad JIACEPCKUTE
HMHTEPBEHIMH MOXKE JIa ce yImoTpebaT 6e3 KOPUCTEHhE WM IMaK CO MUHHUMAaIHA KOJMYHHA Ha
aHECTECTHYKHU pacTBop, [4]

Bp3 ocHOBa Ha PETXOIHO HABEJCHOTO ja IIOCTAaBMBME U OCHOBHATA IISJT HA OBA HCTPAKYBAHE
Jla TO ONHIIEME HACTAHYBAIETO HA JIACEPCKHUOT 3paK, CTOMATOJONIKMTE WHTEPBEHIIMH KOU
MO’KE J1a Ce U3BE/IAT CO MOMOIII Ha jacepute. [loceOeH CerMeHT € HaCOYeH U KOH OeHeuTHTE
oJ1 yrotpebara Ha JlacepcKaTa CBeTJIMHA BO ICHTAIHATA MEIUIIMHA.

2. Marepujaa u meron

3a ;ga ce MCIOJHAT OCHOBHMTE LEJIM HAa OBa HMCTPAKyBale HAINPABEHO € JIUTEpaTypHO
npebapyBame Ha pa3TUIHUTE 0a3u Ha MMOJIATOLH - HAYYHHU TPYAOBH, TOMUHAHTHO Ha PubMed,
BO MPETXOJHO OMpEJENIeH MepHuo, Koj ja omdaka nocineanara aeuenuja (2013-2023), ce co
IeJT J]a ce 3aJp’KU COBPEMEHOCTa Ha TeMaTa. Bo ucTpakyBameTo KOPHCTEHH CE MOIATOLH O
TPYAOBU 3a KOM C€ CMETa JileKa C€ OCHOBHM HMaKo IOTEKHYBaaT OJ IOocTap AaTyM U ce
OJTHECYBaaaT caMo Ha TeMaTa Koja € IIeJ1 Ha OBa HCTPAXKyBame, KAKO M OJIpE/ICHH TPYAOBU KOU
uMaar 3a 1iell 1000jacHyBame Ha caMaTa TeMa.3a MCIIOJIHYBambe Ha 3a/]a/ileHaTa el U3BEJICH €
ceonaTeH JUTEpATypEH Iperie]] BO KOHTEKCT Ha OapaHUTe MH(POPMAIMK U MPUMapHO Ce
KOPUCTEHM CTYAMU MyOJIMKYBaHHU Ha aHTJIMCKHU ja3uK.

Ondarenn Oea TpyaoBUTE O] pa3IMHMU TUIIOBU Kako: myOnukyBaH Tpyn (Journal Article),
kmuHUuKo ucnutyBambe (Clinical Trial), paHIOMHM3MpaHO KOHTPOJIMPAHO HCIUTYBAkE
(Randomized Controlled Trial), npernengnu Tpynosu (Review), KoMmapaTuBHa CTyAuja
(Comparative study). 3a mpaBUIHO Haco4YeHO MpebdapyBame 0ea KOPUCTEHH CaMO COOBETHU
KJIy4HU 300pOBH.

IIpen na 3amouyHemMe cO OMUCOT Ha HAjueCTO U3BEYBAaHUTE CTOMATOJOIIKA HHTEPBEHIIMH CO
MIOMOIII JIacep, KaKo W Ha OeHe(UTHTE OJ] KOPHCTEHETO Ha WUCTHTE, Ke OWJe Mpe3eHTUpaH
KpaTOK UCTOPUCKHU pa3Boj U ke Oujie ONUIIaH M HAYMHOT Ha CO3/1aBaETO Ha JTACEPCKUOT 3paK
BO CAaMUTE YpeIH.

[Ipeky ucnonHyBame Ha LEIUTE Ha OBOj TPYA CakaMe Ja I'M Mpe3eHupaMe OCHOBHUTE Hayela
Ha ynorpebara Ha JlacepcKaTa CBETJIMHA BO JICHTAIHATa MeJUIMHA. Toa ce TOJDKH Mpe] ce Ha
(bakToT Neka JacepckaTa TEXHOJIOTHja CTaHyBa C¢ IOIMOMYJapHa BO CTOMAaTOJOTrHMjaTa BO
MOCTICTHUTE HEKOJIKY JISIIeHNH. [IeHTaTHNTE JTacepH IMoceTyBaaT MHOIITBO Ha HHIUKAIIHA KOU
ce M3BEIyBaaT BO CEKOjIHEBATa CTOMATOJIONIKA MPAaKca, KOU CEKOj CTOMATOJIOr Tpeba Jia ru
3Hae, 3a J]a MOJKe JIa TH IOYYBCTBYBa OeHepUTHTE 0/1 OBaa ynTpaMoJiepHa ajlaTKa.

2.1. ®opmupame Ha JIaCepPCKH 3paK

Pa3BUTOKOT Ha JTacepckaTa CBETIMHA M MOKHOCTUTE 32 HEej3uHATa yoTpeda BO AMjarHOCTHYKU
U TEpaluCKu IMpoucaAypu BO JACHTAJIHAaTa MCOWIKMHA IMOTCKHYBA O OasuyHuTE (bI/I?;I/I'-IKI/I
UCTpaXyBame Ha MHTEpaKlMjaTa Ha CBETIMHATA U MaTepHjara oJ] mo4yeTokoT Ha 20. Bek.

Bo nouerokoT Ha 0BOj J1e11 ke ro AepuHupame JacepoT Kako ypea U HErOBUTE MOXKHU PUMEHU

BO CCKOjI{HCBHaTa MEIUIIMHa U CTOMaTOJ]OFI/IjaTa.



JlacepoT mpercTaByBa ypen MpEeKy KOj ce co3/aBa MU EMHTHpa JlacepcKa CBETIIMHA HU3
MPOIECOT Ha 3acHiIyBame Ha CBeTJIMHATa (aMmruimdukanuja) Bp3 OCHOBAa Ha CTHMYJIMpPaHA
eMHCHja Ha eNICKTPOMAarHeTHO 3pauerse. JlacepoT ce kapakTepusupa co poKycupaHa CBETJINHA
HACOYEHA KOH Majia TOYKa Ha rojiema jgajeunHa. Tokmy mopaiau oBoj (akt, co moMomr Ha
jJacepckara CBETIIMHA MOXKE Ja C€ U3BeJaT 3HAYUTENHO TMPEIH3HH CTOMATOJIOIIKU
HHTEepBEHIMH, [18]

Oco0eHo 3Ha4ajHO € J]a Ce BOOYAT Pa3IMKHUTE MOMel'y 0OMYHATa CBETIIMHA U JTACEPCKUTE 3pallyl.
Hwmeno, rmaBHaTa pasirka moMery jJacepckara i OOMYHaTa CBETIMHA € BO TOA IITO JlacepcKara
CBETJIIMHA € MOHOXPOMATCKa, KOXEPEHTHA U MapajelHa, 3a pa3iiuKa oJ1 moBekeOojHaTa- 00nvyHa
CBETJIIMHA, YUU OPAaHOBH HE CE CHHXPOHHM3HMPAHH U HETIapaJIeIHU, OJTHOCHO HEj3UHHTE 3paly ce
npekpuieHy, [27]

JlacepckHOT 3pak ce co3aBa co IMoMoII Ha (HEHOMEHOT 03HAUCH KaKo CTUMYJIMpaHa eMHUCH]a.
[IpB ycnoB 3a poTOHCKA eMHUCHja € JTaCEPCKUOT MEIUYM JIa COJP’KU CHEPreTCKH HUBOA 4Yuja
eHepruja (WM eHepreTcKa pasiivka) oJroBapa Ha €Heprujata Ha eMUuTyBaHuTe (GOoTOHH. BTOp
YCIIOB € TIOTOJIEMHOT Opoj Ha aTOMU J1a OuJaT BO eKCIUTHpaHa coctojoa. [Ipexy HagBopenrHo
JIOBEJZICHAa EHEepruja MOKE aTOMHUTE Ha JIACEPCKHOT MEIUYM Ja ce JO0BeJaT BO BO30yjeHa
cocToj0a MOAUTHYBAjKU TO CHEPTeTCKOTO HUBO. Kora eJIeKTpOHHUTE CIIOHTAHO Ke CE BpaTaT BO
CBOjaTa HOpMaJIHa CHEPTeTCKa COCTOj0a ce eMUTUpaaT (POTOHH, IO MAaT HA CIIOHTAHA EMUCH]a,
BO pa3HU HAacOKH. Tue (HOTOHU MOHAaTaMy MOXKE J1a ce aricopOupaaT o1 HEBO30YACHUTE aTOMU
Y Ha TOj HAYMH HACTaHyBa CTUMYJIUpaHa €MHCH]ja Ha IPEeOCTaHaTHTE BO30yaeHH aToMH, [29]
Bo TexoT Ha onucoT Ha (POPMHUPAHETO HA JTACEPCKHOT 3paKk HEMHHOBHO € J1a C€ HAallOMEHE U
TEPMHUHOT TOIMYJIAIMCKA WHBEP3Hja HA aTOMUTE BO JIACEPCKHUOT MEIAMUYM COCTOjOa BO KoOja
OpojoT Ha aTOMHUTE BO BO30y/eHa cocTojb6a Mopa na Ouje morojeM oj OpojoT Ha aTOMH BO
HOpMaJlHaTa, OCHOBHA cocToOa. MIHBep3HaTa HACEICHOCT Ce IMOCTUTHYBA CO JIOBEAYBamhe Ha
CpeAMHaTa BO €HA TEPMOJMHAMHUYKA HEPAMHOTEXAa CO TIOMOII Ha HEKOj HaJIBOpEIIeH
MPUYMHUTEN TIOPAIHU ITO MOoroyieM Opoj 0J] aTOMUTE O/ OCHOBHA COCTOj0a MPEMUHYBaaT BO
BO30y/1eHa, [5]

OnHa mTO € MCTO Taka 3HAYajHO € JIeKa 3a Jla HaCTaHe CTUMYJIMpaHa €MHUCHja BO aKTHBHATa
CpelauHa, JOBOJIEH € caMo €/IeH HaJBopelleH (OTOH Ja HaBiie3e BO Hea. Toj ke mHAyLupa
co3naBame Ha ymre eneH (oroH. [loHatamy, nBara 3aeaHO, K€ MHAYIMPAAT YIITE YETHPH
TakKBMU W HAa TaKOB HAa4yWMH MPOIECOT Op30 Ke ce MpOIIMpU HHU3 CpeauHara. bpojor Ha
aricopoupanute GOTOHM Ke 3aBUCH 0] OpOJOT HAa aTOMHUTE BO OCHOBHOTO HHMBO, a OpOjOT Ha
eMUTYBaHUTE (DOTOHM TIO AT HA CIIOHTaHA ¥ CTUMYJIMpaHa eMHUCHja 0J1 OpOjOT Ha AaTOMHUTE BO
MIOBHUCOKOTO €HEPreTcKo HUBO. Ha Toj HauMH npu H3eryBame Ha 3paliiTe Ol TaKBaTa CpeIHa
WHTEH3UTETOT Ke Oue 3acuieH, [20]

2.2. Ynorpeda Ha JacepcKaTa TEXHOJIOTHja BO JEHTAJIHATA MeIMIIHHA

HanmpenokoTr BO 1U33jHOT W WHXXEHEPCTBOTO HA JICHTATHHUTE JIaCepU C€ 3rOJEeMHU
€KCIIOHEHIIMJaJTHO BO TOCIEAHUTE HEKOJKy JereHud. Cemak, jacepckara CBETIMHA HE ce
KOpPUCTH camMo BO cromarosorujata. Ce KOpPUCTH M BO MHOTY JPYrd TpaHKH Kako BO
MHAYCTpHjaTa 3a MPEIU3HO CeUeHhEe, ONTUYKU MHCTPYMEHTH, JJACEPCKH revyaTtayu, 0apKoI0BH,
JacepcKa XUpypruja, TeIeKOMYHUKAIIMN, MEPEhe Ha JTYHAPHOTO pacTojaHue UTH, [8]

Jlenec cuTe T0CTalTHU CTOMATOJIOMIKH JIAaCEPH € BO PaMKUTE Ha OpaHOBUTE NOJLKUHU o7 500
nm 70 10,600 nm, 0THOCHO MOXe€ Jia C€ HajaaT BO BUUIMBUOT WM BO HEBUIJIUBUOT JEJ OJ1
€JIEKTPOMArHeTHUHUOT CHeKkTap. Bo cylmITMHA AEHTalHUTE Jlacepd EeMHTyBaaT 3palu Co
OpaHOBa JOJDKMHA KOja C€ Haora BO HEJOHM3WPAYKUOT crekTap. [leHTamHu macepcku
WHCTPYMEHTH KOU €MUTYBAAT JIACEPCCKU 3palld BO PAMKHUTE HA BUAJTUBATa CBETJIMHA CE: aprOH
nacepute co OpaHoBa JomkuHA o1 488 nm u 514 nm (neHecka Beke He ce MPOM3BeayBaar),
Nd:YAG nacepute co OpaHoBa IOKMHAa OA 532 nm, HUCKO EHEPreTCKUTE Jlacepu 3a
dhoTobuomonaynamuja co OpaHoBa JoJDKMHA o 635 nm W JacepuTe 3a Kapuec JAETEKIHja CO
OpaHoBa Jo/mkMHA oA 655 nm. Ilpeocranature NEHTaIHM Jlacepu €MUTYBAaaT HEBUIIMBA
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Jacepcka CBETJIMHA W TOA O]l OJMCKUOT, CPEAHHUOT U JAJICYHUOT JeNl O] MH(PAIPBEHUOT
CIIEKTPOMArHeTeH crekrap, [27]

bpojun ce umuamkanuuTe 3a ymorpebara Ha JIEHTAJHUTE JlaCepU BO CEKOjIHEBATa
CTOMATOJIOIIIKA MIPaKca, KOj JIECHO MOJKE JIa CE TPYIHpaat BO CICTHUBE MOCTAIKHU

» TpeTMaH Ha MapoAOHTATHHUTE 3a00iyBama. 3HAYAJHO € JIeKa JIaCepUTE MOXKE Jia ce
KOPHCTAT 32 OTCTPaHyBamke HA UHPIAMUPAHOTO THHIMBAITHO U MAPOJAOHTAITHO TKHBO
U 32 IPOMOBHpAkE Ha PACTOT Ha 3/IPaBOTO TKUBO, [7,22]

» OTCTpaHyBamke€ Ha KapU30HWUTE Jiesuu. Jlacepure Moke Ja ce KOpUCTAaT 3a
OTCTpaHyBame¢ Ha KapHECOT Ha 3a0ute, 63 ynorpeda o aHecresuja, [12,26]

» Oenemwe Ha 3a0u. [1a Taka BO CEKOjTHEBHATA CTOMATOJIOIIKA ITPAKCa JIACEPUTE MOXKE J1a
ce KOpHCTaT 3a aKTHBHpame Ha CpeacTBaTa 3a Oeliele M monoOpyBame Ha
eHKaCHOCTAa Ha TPETMaHHUTE 3a Oejice Ha 3abuTe, [2]

» 3a u3BeAyBame Ha Ouoricuja. Jlacepure Moxe J1a ce KOPUCTAT 32 OTCTPAHYBame Ha
Majyd TPUMEPOLM Of TKMBO 3a OHWOICHja, INTO € OCOOEHO 3Ha4YajHO TOpaau
UCKJIyYMTEIIHO MUHOPHATa TpayMa Ha OKOJIHUTE TKUBa, [13]

» TpoleAypd Ha MEKHTE OpaJHM TKuBa. Jlacepure MoOke Ja Cce KOpHCTaT 3a
NpeoOINKyBamke MM OTCTpAaHYBamke Ha TKMBOTO HAa TWHTHBATa 3a Ja c€ MOA0OpH
U3IIIEJO0T Ha HacMeBKara, [25]

» TpeTMaH Ha MyJANHHUTE W MEpHANUKATHUTE MpoMeHH. Jlacepure mopagy HUBHUOT
aHTHUCENTHYCH e(eKT BpIIAT HeyTpaju3aluja Ha OaKTEPUUTE CO INTO HUBHHOT
KBaHTyM C¢ HamaiyBa, [9]

» TpeTMaH Ha GUKCHpaH GPEHyIyM Ha ja3UKOT WK yCHUTE, [25]

» Tperman Ha adTo3HM U XepreTHyHH Je3uu. [13]

MuHMMaTHaTa HHBA3WHBOCT BO TEKOT Ha JIACEPCKUOT TPETMAH Ha KAPUO3HUTE JIC3UH
ce 6azupa Ha PaKTOT - KOJKY IOroJieMa COJIp>KUHA Ha BOJa MMa BO TKMBOTO, TOJKY ITOJIECHO
JacepuTe Ke To OTCTpaHaT KapHec-pacrlaJHaToTO TKUBO. 3aToa, MHOTY 3a00JICHOTO 3a0HO
TKUBO (CO 3rojieMeH KBaHTYM Ha BOJa) K€ Ce OTCTpaHyBa MHOTY IOJISCHO M CO TOMAJIKY
eHepruja-oJ] IOMaJKy Kapuo3HO pacrmagHatute TkuBa. Cramkara Ha abnanuja Ha 3a0HHTE
TBPJY TKHBA € BO KOpeJalyja co KOJIMYMHATA Ha JIACEPCKH CHEpruja JOCTaBeHa JI0 TKUBOTO,
edexTuTe Ha OpaHOBa JOJDKMHA, MYJIICHOTO BPEMETPacHhe , OOJMKOT Ha MYJICOT, CTallkaTa Ha
MOBTOPYBamke, TYCTHHA HAa MOKHOCTA, TEPMHUYKOTO PENIAKCAI[HOHO BPEMETO Ha TKHBOTO U
HAuYMHOT Ha HUcmopaka. Jlacepckara mpemapaiyja Ha KapuO3HHTE KaBHTETH ce 0a3upa Ha
,,MUHAMAQJIICTHYKA" TIPUCTAIl TIPU IITO CE BPIIM OTCTPAHYBamkE caMO Ha 3a00JICHOTO TKHBO U
U TIPH TOA C€ YIOTpeOyBaaT KOMIO3UTHO-CMOJIECTH PECTaBPAaTHBHU MaTEPH]aJIH.

[Ipn nacepckoro Oeneme ce ,,aKTUBHUpaar’ €JIEMEHTHTE Ha CpelcTBara 3a Oeleme co
KOpUCTEHE Ha MHOTY e(rKaceH M3BOp Ha CBETJIOCHA eHepruja - jacep. Co ymorpebara Ha
J1lacepoT, OJTHCOHO MpeKy (HOTOHUTE, Ha crienuudHa OpaHOBa TOJDKUHA KOja € TPUOIMIKHA Ha
CMIEKTapOT Ha arcopmiyja Ha M30eyBauyKOTO CPEJICTBO, HAMECTO KOPHCTEHE Ha HM3BOp Ha
CBETJIMHA KO] eMHUTYBa MoBeke OpaHOBU JOJDKMHM, XEMHUCKaTa peakiidja ce u3BeayBa moop3o,
a Co Toa ce pellyliipa BpeMEeTO Ha M3JI0KEHOCT Ha CPeJICTBOTO 3a Oenewme. Co Toa MOXKHOCTA
32 KOMIUTUKAIIMH 3HAYUTEITHO C€ MHHUMHU3UPA.

Co nomon stacepute Moxe J1a ce 00e30enu 6e36eqHa, ehukacHa HEXEMICKa alTepHAaTUBA BO
TEKOT Ha U3BEAYBAKHETO HA EHIO0JOHTCKHOT TpeTMaH. OTTyKa MOXKe J1a ce KaXke JIeKa JJaCepHuTe
ce edukacHa ajTepHATMBA 3a JIEKyBalkbe€ Ha IIylnaTa, cO JONOJHHUTENEeH OeHepur BO
00e30e/1yBame Ha aJleKBaTHA MyJIHHA Teparuja, 0e3 KOCPUCTeHhe Ha XeMHUKaIuH, [14]

Co oMo Ha CTOMATOJIOLIKUTE Jacepu MOXKeE Jla ce U3BeIe U TPETMaH Ha aTO3HUTE JIE3UH U
Ha xepriec nabmuanuc. TpeTMaH Ha OBHE JIe3UM OOMYHO C€ M3BEIyBa CO JIaCEPH CO HHCKa
eHepruja co nedokycupat 3pak. Llenrta e ga He ce OIITETH TKMBOTO, HO MPH TOA Ja ce JIeTyBa
Ha eNUTEJIOT OKOJy Je3ujara. McTo Taka kora XeprneTuOopMHHTE JIE3UUTE CE TPETUPAAT MPH
VMHHLMjaTHATE 3HALM Ha UHQEKIHUja, JE3UUTE JIECHO MOXKe Ja ce oTcTpaHaT. [Ipu TpeTmMaHOT
MOTPeOHO € TpeTHpaHara O0JIaCT Jia ja BKIydyBa Iejara Jie3uja, Kako M HajMaJIKy 3-5 MM
CTPaHUYHO O] PUTEMATO3HHOT OPEOJI KOj ja 03HaYyBa rpaHUIlaTa Ha oBaa jie3uja, [17]



Bo coBpemenara cromaronoryja, ynorpebara Ha JEHTAIHUTE JJACEPH € 0J1 0COOEHa KOPUCT BO
Mo00pyBamkeTO Ha TPETMAHOT, KaKO BO XHUpPYpIIKaTa, Taka M BO MOCTXHpYypIIKaTa H
npoTterckara ¢asa BO JEHTaJHAaTa HUMIUIaHTonoruja. IlapamenHo co 3rojemyBame Ha
3acTalieHOCTa Ha JEHTAJHUTE HMIUIAHTH KakKo Tepamucka oIliluja, ce mnoaoOpyBaar u
nepdopmaHcuTe Ha JAeHTaTHUTE Jacepu. Jlacepure moHaramy MoKar na OugaT O0COOEHO
KOPHCHH BO CIIPaBYBaWmETO CO PA3IMYHUTE KOMIUTMKALMU OJf UMIUJIAaHTHATa Tepamnuja U BO
TPeTMaH Ha BOCHAJIUTEIHO MEPUUMIUIAHTHO TKUBO. PasnuyHure OpaHOBH JODKMHH Ha
JacepuTe KOU HU C€ Ha pacrlojiarame, MMaaT YHUKATHU KapaKTepUCTHUKU KOU T'O OJIECHYBaaT
MIPUCTANOT HA CTOMATOJIOTOT JI0 MMIUIAHTHTE, KAKO M yJOOHOCTA Ha MAllMeHTuTe. JleHTamHure
Jacepyu UM OBO3MOXKYBa Ha KJIMHHYApHUTE [0J00pa BU3yelM3alKja Ha XUPYPIIKOTO MOJE CO
HaMaJlyBambe Ha KPBAPEHETO U HaMalyBamkhe Ha BPEMETPACHETO Ha AajneHaTta npoueaypa. Co
CO3/1aBam-€¢ CTEPUITHH YCIIOBHU CO MIOMOIII Ha JEHTAJTHUTE JIAaCepH, 32 BpEME U 0 U3BEAYBABHETO
Ha XUpYypIIKaTa WHTEPBEHIIMja, 3HAYUTEIHO C€ HAMAIyBaaT MOXKHUTE KOMIUIMKALUU U

unbexiun, [15,16]
2.3. DbeHe(uTH 0] KOPHCTEHETO HA JEHTAJTHUTE JIaCePH

MHoryOpojHHTE TIPEITHOCTH OJ KOPUCTEHETO HA JIacepCcKaTa CBETJIMHA TEIIKO MOXAT Jla ce
WUTHOPHpAaaT, KaKo MITO C€ MPELU3HOCTa, JECHOTHjaTa Ha KOPUCTEHE M MOroJieM YCIeX BO
Tepanujara 01 KOHBEHIIMOHAIHUTE TEPANICBTCKU MPOIEAYPH BO COBpEMEHATa CTOMATOJIOTH]a.
Cermak, 1IeJIOCHOTO MMO3HABAKHE HA OBaa TEPAIEBTCKA ajaTka € MMIICpaTUB 3a J1a ce n3bernar
HecakaHuTe eeKTH U Jia ce Jo0ujaT CUTe MmocaKkyBaHu OeHe(UTH BO TEKOT Ha paboTaTa.

OHa mITO € 01 HKJIYYUTEITHO 3HAYCHHE € JICKa CO IIOMOIII Ha JIACEPCKUTE 3pallyd HACTaHyBa JICCHO
OTCTpaHyBambe Ha MATOJIOMIKK IPOMEHETOTO TKMBO 0€3 KpBapewe, OTOK WIIH MOCTONEepaTUBHA
00JIKa € OrpOMHA MPEJTHOCT 32 CTOMATOJIOTOT U 32 MAIUEHTOT.

JlacepuTe ce OATUYHO pElICHUE 32 TPOOIEMOT CO KOHTAMHUHALIM]ja HA XUPYPIIKOTO Toje. Toa
ce OJKM Ha (paKTOT JeKa CUTE Jlacepu ce OakTepuIuaad. CTOMATOJIOTOT Tpeba /1a TO H3JI0KH
XUPYPUIKOTO T0JIe, HEKOJIKY CEKYH/IU Ha JlacepcKara €Hepruja, a Mmpu Toa OaKTEepHUIIMIHUTE
edexTH ce 171a00KN U peYUCH MOMEHTAJTHU, U CO TOA XUPYPIIKOTO ToJie ce cTeprmsupa. [lpen
0CTE0TOMH]aTa, MEKOTO TKMBO MOXE J]a C€ CTEPUIIM3UPA MHOT'Y MOE(PUKACHO CO JIACEP OTKOJIKY
MPEeKy KIIACHYHHUTE METOJIM CO TUTAKHEH¢ Ha yCcTara CO MOMOII Ha aHTUCENTHYHU CPEICTBA.
bpanoBute AOMKUHUHKM ~ Ha epOMyM W HEOAUMHOM JIACEPUTE MOXE Ja MOCTUTHAT
JICKOHTAMHHAIIM]jA TPeJ Ce TOPaJy TOA INTO JIACEPCKUOT 3paKk (PU3NIKU T'O 03padyBa CEKOj
KBaJ[paTeH MUJIUMETap 0] paboTHaTa MOBpIIHHA, [1]

Mopa jma ce HamoMeHe Jieka epOWymoBara Tpyra Ha Jacepu He ce TOJKy e(HKacHHW Kako
Ipyrutre OpaHOBU JOJDKMHHM BO 00e30emyBameTo xemocraza. Ho Toa mperctaByBa H
3HauuTeNeH OeHe(UT MPU KOPUCTEHETO Ha OBOj Jiacep OMJIeJKH OBO3MOXKYBa MOBPLIMHCKO
KpBapeme Ha KOCKEHHTE CTPYKTYpPH, CO IITO ce€ Moa0o0pyBa KOCKEHOTO 3a3[paByBame, 0e3
pa3iuKa Jajiv € BMEeTHAT UMIUIAHT WM Tpa@THHT MaTepujall, WM €IHOCTABHO ajiBeoJiaaTa ce
0CTaBa JIa ce HATIOJIHU CO KOaryJiyM U Jia 3all09He Jla Ce CIIyuyBa 3a3/ipaByBambe Ha paHara, [2]
[Tpu paGoTtaTa BO MEKH TKMBA OCOOCHO 3HaYajHA € ajanTalyjara KOH qe0enHaTa Ha TKHBaTa.
AKOTKHMBOTO € pelaTHBHO TeHKO (1-2 mm), cekoja OpaHoBa qoikuHa € mpudartauBa 3a padora.
AKO TKHBOTO € mojiebero, kopuctemeto Ha auoauu nin Nd: YAG macepure Moke J1a moTpae
HEKOJIKYy MHHYTH HACIpOTH HEKOJIKY CeKYHAM CO Mpu ymoTpedaTta Ha epOuymoBure u CO2
nacepute. Co Op30 1 epuKkacHO cederme HU3 TKHBOTO U CO3/IaBabe ONTHMATHA BHJTUBOCT 32
XUPYProT, BPEMETPACHETO Ha IMpolieaypaTa MOXe YCIIEITHO Ja ce Hamalld BO criopeada co
KOHBCHIIMOHATHUTE TEXHUKH, [28]

OTtTyka Moxe /1a ce 3abenexu Jieka ynorpedara Ha Jacepckara CBETJIMHA MPU U3BEIYBAHETO
Ha CTOMATOJIONIKATE HHTEPBECHUH MMa OpojHU ipeaHocTH. [IpuMapHO, CO TOMOIII Ha JJacepuTe
ce M3BeyBa CTepPHIHA MHIIM3H]ja CO MUHIMAIIHA BEpPOjaTHOCT fa oune nHuimpana. Jlacepor
ro cede TKHBOTO Oe3 Ja Tpean3BUKa Kackajla Ha HACTaHW INTO JOBEIyBaaT J0 €IeM H
BOocmalieHue. buzejku nmacepute neKkynaBaar U Ha JUMQHHUTE CaI0, OJHOCHO BPIIAT HUBHO
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3armevyaTyBame IMOCTOM KIMHHYKH MEPJIMBO HaMallyBamke Ha OoJIKkaTa, OTOKOT M JIPYTHTE
[IOCTONEPATUBHU KOMILIMKAIKH, [21]
[Tpu ynorpebara Ha nacepute, MOTPeOHU ce TOCTadu aHANTETUYHH CPEICTBA U aHTUOHOTHUITN
(koW ke JIoBeaT 10 MOMAIIKY MHTEPAKIIUU U KOMILTUKAIMH ) OU/ICjKH TTAIIMEHTHUTE JJOKHBYBaaT
3HAYUTEITHO MTOMAJIKY TpayMaTCKH MOCToIepaTuBeH Tek. OBa ce oHecyBa U HA MUHOPHHU HO
Y Ha TOJIEMHU OPATHO-XUPYPILIKHU MPOLIEIYPH.
Jlpyra mpemHOCT Ha JjacepuTe € HHUBHATa ynoTpeda Kaj MAlMeHTH Ha aHTUKOAryJlaHTHa
Teparnuja co ynorpeda Ha JIKOBH KaKo IITO ce aCIUPHH U aHTUKoaryjiancu. Hekou manueHTn
KOpPHCTaT U XepOaJHM JIEKOBM KOWM MOXKAT 3HAYUTEIIHO Ja IO TPOMEHAT BpPEMETO Ha
koarynanuja. Ho cemak JOKOJIKY OCTOM M MUHHMMAJIHA TWJIeMa BO OJHOC Ha MOXKHOCTA 32
MIPOJIOHTUPAHU KPBapeme Kaj MAIMEHTOT, Tpeda Ja ce HampaBaT COOABETHH Ja0OPATOPUCKU
ananmu3u. Jlacepute MMaar OJUIMYHM XEMOCTATHYKHA CBOjCTBA IITO JOBEAYBaaT 0 HAMAaJCHO
KpBapeme, TAKAIITO KOHTPOJIMPABETO Ha HHTPAOTIEPATUBHOTO KPBAapeHE HE € mpobieM, [6,10]
On ce mpeTXxoaHO HAaBEEHO, MOXKE J1a ce 3a0esIekH Jieka OpojHU ce OeHeUuTHTE 01 TPETMAHOT
CO JIacepH Ha MEKUTE U TBPAUTE TKMBA. [1a Taka mpy HHTEPBEHIIMUTE HA MCKUTE TKHBA TIOCTOM:
» MOoXHOCT 3a ceuere, KoaryJiaiuja, adJjialja u Baropu3aiija Ha eJIeMEHTUTE OJ1

IEJIHUTE TKUBA,
» Koarynanyja Ha MaJIMTe KPBHH CaJI0BH (IIITO OBO3MOXKYBa CYBO PaOOTHO I10JIE€ BO
XUPYPIIKA UHTCPBCHIINN);
» Koarynanuja Ha Manu JIMM(GaTHYHU CaI0BH (IITO BOJU JI0 PEAYIIHPAhE Ha ITOCT-
OTIEPATUBEH €IIEM);
» Crepwinsanja Ha TKUBara (MOpajy TOIUIMHATA HACTaHyBa JCECTPYKIIHMja Ha
OaKTepHCKUTE MEMOpPaHN);
» Hamanysame Ha mojaBaTa Ha OCTONICPATUBHU Jy3HH. [19]
Hcro Taka OpojHU ce u OeHepuTHTE 011 yroTpedaTa Ha JacepcKara CBeTIMHA Ha TBPIUTE TKHBA
KOM YYeCTBYBaaT BO IpajsdaTa Ha CTOMAaTOTHATHUOT CUCTEM M TOA ITOCTOMU:

» MOoXHOCT 3a CeJeKTHBHA alJialdja Ha KapHO3HO MPOMEHETOTO TKHUBO (IMOOp3a
a0JarnMja HacTaHyBa MPH TIOTOJIEMO MTPUCYCTBO Ha BOJIa BO KAPUO3HO MPOMEHETHUTE
3a0HM TKUBA),

» PenyuupaHu TiepuUONEpaTHBHM HANyKHYyBakba Ha 3a0HM CYICTAHIUH BO
KOMIIapaimja co POTHPAYKH HHCTPYMEHTH;

» MOXHOCT 32 MUHUMAJIHO MHBAa3WBHU MHTEPBEHIINH Kaj MMOYETHH KAPHUO3HU JIC3UH;

A\

Penynuparme Ha TEPMUYKO OIITETYBAKE HA MyJIIATA,;
» Crepunusanyja Ha kaButeture. [23,24]

3. 3akiay4ok

JleHTamHUTE Nacepy, Kako €1Ha COBpeMeHa ajaTka, mocelyBaaT OpojHU UHIUKALUU BO
CEeKOJJHEeBHATa CTOMATOJIONIKA Mpakca. McTo Taka, OpojHUTE MPEAHOCTU IITO T'M MOCEAyBa
JacepoT Kako ajarka Tpeba Ja OujaT mpuUyMHA 3a HEropara ce IorojieMa ymorpeda npu
MBEIYBAmb-ETO Ha Pa3IMYHU BUI0OBU CTOMATOJIOIIKY HHTepBeHIMH. Cenak, ynorpebda Ha jacepu
€ CBeleHa Ha Mal Opoj MHTEPBEHIMH MITO € IMOBP3aHO CO 3HACHETO M pyTHHATa Ha
kuHU4YapoT. Co BOBeAyBame€ COBPEMEHM OOpa3OBHU IPOrpaMH, Kako M JIOTOJHUTENHA
eAyKalija oBaa cocToj0a MOXKe Jia ce o 100pH.
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