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HO‘II/ITYBaHI/I YUTaTCIIn, Aparu KOJICTH,

[Ipen wac e BTOpHOT Opoj Ha MakeJOHCKH CTOMATOJIOUIKK TIperiiea u3naiaeH Bo 2015
roguHa. M oBOj Opoj IOHeCyBa HWHTEPECHH COIPXHHH OJ] IMOBEKE CTOMATOJIOIIKH
CTENHjaTHOCTH. ABTOPUTE HA TPYAOBUTE TM M3HECYBaaT CBOMTE MCKYCTBA U MPEMOPAKU
BO TPETMaHOT Ha manueHtute. Enna nHdopmanuja 1 HOBHHA 3a HAIIMTE YUTATEIH O]
0BOj Opoj 3amouHyBaMe€ Ja TM HM3HECyBaMme JAaTyMUTE KOora ru rnpakare TPYIOBHUTE 10
PEeNaKIUCKUOT OM0Op W IO HUBHATA PEIEH3Wja, MO0 XPOHOJOMIKH PEenociea THE Ce
o0jaByBaat BO MpBHUOT HapeneH 6poj Ha MCIL.

Ce HaacBaMeE ACKa U OBOj 6p0J Ha HAIIeTO CITMCAaHUE Ke T'o H06y,Z[I/I Balmi€ToO BHUMAaHUC, Ke
BH ITIOMOT'HC BO TPCTMAHOT HAa BAIIUTC IMAOUCHTH U K& BU ITIOMOTHE BO pa3spCuryBamECTO HA

OJpEICHH JWIEMH IITO OMiIe IPEIMET Ha OJPEIHU PA3MUCITYBamkbA.

Ha xpajor, BO MMeTO Ha pENaKIMCKUOT OJ00p M BO CBOE MME J03BOJIETE Jla BU TI'M
gyecTuTaM npeTctojuute HoBoroaumnu u boxXukHU mpa3HULIY.

I'maBen ypennuk na MCII,

[Ipo¢. a-p Jbyben I'yryBueBcku
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Respectable readers, dear colleagues,

In front of you is the second volume of the Macedonian Dental Review for 2015. The
volume contains actual studies in different dental medicine specialties. The authors of
the thesis describe their own experiences and recommendations in patient’s treatment.
As a novelty of approach starting this volume, datum of acceptance of every study
addressed to the editorial board will be published in the MDR. After review, the study
will be published in the next volume of MDR, by chronological order of acceptance.

I am certain that this volume will focus your attention, helping you in the treatment of
your patients and helping you in solving of a particular dilemma emerging from
different considerations.

As a conclusion, on behalf of the Editorial Border and myself, I am wishing you calm
and peaceful Holiday's season.

Editor-in-chief,
Prof. Ljuben Guguvcevski, DDS, PhD
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JleHTaTHY €eKCTPAKINU Kaj MallieHTH CO METACTAaTCKU KaHIeP Ha
rpaauTe TpeTupanu co oucdocdonaraa repanuja: [Ipukas Ha

cJIy4aj

Dental extractions in metastatic breast cancer patients on
bisphosphonate therapy: A case report

Kamapcka MapusHa ' BeimukoBcku bopuc t
1 CromaroJiomku akysrer, Karespa mo opajiHa Xupypraja

ABTOp 3a KopecnoHAeHnuja: A-p Mapuna Kamapcka, marina kacarska@yahoo.com

Ancrpakr

BoBea: [lanu 51a ce ekcTpaxupaaT WM He 3a0U Kaj MAIMEHTH CO METACTaTCKHU KaHIlep Ha
rpajuTe Kou ce Ha O6ucdocdoHaTHA Tepalnuja e akTyesIHA JuUyieMa Mopajau (PakToOT IITO OBaa
WHTEPBEHIINja MPUI0OHECYBa 3a 3roJIEMyBakhe Ha pU3UKOT 3a OucdocdoHaTHA OCTEOHEKPO3a Ha
putunure (BOHB).

Ien: I[lnaHWpameTo W HU3BEAYBAETO HAa JEHTAJTHU EKCTPAKIUU Kaj OBUE IAI[UEHTH €
KOMILJIEKCHO U HelpeaBu1inBo. OTTaMy M MHTEHIIMjaTa Ha aBTOPUTE JIa IIPEe3eHTHPAT CIy4aj Ha
MYJITUIIHH JOE€HTAJIHU €KCTPpAaKIHKU CO YCIIENIeH MCXO/J, IIVIAaHHpAaHW W peaJlu3upaHu Kaj
MMarreHTKa co KaHIep, TpeTupaHa co oucdochoHaTHa Tepanwuja.

Marepujasn u metox: IlamueHTKka Ha 50 TOAMIIHA BO3pacT Koja OWaa TpeThpaHa co
XeMmoTepamnuja u Joarorpajua 6uchocdonarna Ttepamuja (zoledronic acid) 3a ckemerHH
MeTacTasy Ha MPUMapeH KaHIep Ha rpajara Oerle yraTeHa Ha YHHBEpP3UTeTCKaTa KJIMHUKA 32
opajiHa XUpypruja 3a eKCTpakIfja Ha IoBeke 320K BO ropHaTa BUJIWIIA. PeCHeKTI/Ipa_]KI/I ja
Hej3uHATa noTpeba 3a MmojoOpyBame Ha MCXpAaHATA U U3IJIEZ, BO KOHCYJITAlHja CO HEj3SUHUOT
OHKOJIOT IIPHUCTAlMBMe KOH IVIAaHUPAakhe Ha PaINKATHUOT TPETMaH.

Pesysaratu: Bo mnpesonmepaTuBHUOT Iepuoj XeMoTepamujaTa Oellle IpeKWHaTa, HO He U
o6ucdochonatute (zoledronic acid). ITox aHTHOMOTCKHM ITPEBEHTHUBEH IPOTOKOJI Oea M3BeIeHU
TUIUYHU €KCTPAKIIMU Ha MPBUOT U BTOPUOT JieCEH MakcuiIapeH uHNu3uB (11, 12). ITo exna
HeZlesla Oea eKCTpaXWpaHU JIEBUOT MaKCUIapeH IEeHTPAJIEH U JlaTepajieH WHIM3UB U KAaHUHOT
(21, 22, 23). IlanmeHTKaTa joaralie Ha 4YeCTH KOHTPOJIM. 3a3JpaByBameTo Oelne
MIPOJIOHTHPAHO, HO CIIOKOjHO, 6e3 moTpeda 0/ JOTIOJTHUTETHU TePATIeBTCKH MEPKHU.

3axuryuok: [lanueHTH co KaHIep Kou ce Ha OuchocdonaTHa Tepanuja He Tpeba a priori Ja um
ce Herupa MpaBOTO HAa PaIKaJIeH JIeHTaJleH TPETMaH, U BO CIyyaj Ha MYJITHIIHA €KCTPAKIHU.
Co mpemomepaTWBHA e€Bajyallija W TEMEJHO IUIAHUpPAIEe, IPHMeHAa Ha IPEBEHTHBEH U
cuMIUTUGUINPAH MPOTOKOJ HAa €eKCTpPaKIMja Ioj aHTHOWOTCKa 3amTtuTta Oele 06e30eeH
IOcaKyBaH MCXOJ] Ha HAIITMOT MaIyueHT Ha 6ucdocdoHaTHa Tepamuja.

Kiaxyunu 30o0poBu: oO6ucdocdoHaTrv, KaHIEp HaA rpaja, AEHTAJIHU EKCTPAKIUH,
zoledronic acid, BOHB

npumeHo Ha:

Cmp.7-19
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Bosen

Croopen C30 kaHIIepOT Ha TPaJUTe € Haj3acTaleH MaJIMTHOM Kaj MakeqoHKUTe, CO UHITH/IEHIIA
0J1 33,24%'.TpeTMaHOT IPUMapHO € XUPYPIIKH, HO MOXKe J]a ce KOMOMHUpPA CO XeMOTepaIuja,
XOPMOHCKa U 3payHa Tepanuja. Bo ciiyuam kora HacTaHyBa IporpecHja U MeTacTasupame Ha
KaHIIEPOT BO KOCKHUTE, 3a peAyKIMja Ha KOCKEHATa PeCcOpHIfja ce OpJAUHUPAaT MOTEHTHU
6ucdochonatu> OBaa Tepanyja ro nMogoOpyBa KBAIUTETOT HA *KUBOTOT 110 AT HA HAMAJTyBambe
Ha OoJiKaTa, MaTOJIOMIKUTe (PAKTypH, KOMIIpecHja Ha POETHUOT cTOJIO M MmoTpeba 3a 3payHa
Tepamuja 3a 30-40%3%4. Ho mnpumeHara Ha oOBHe MeJUKAaMEHTH YeCTO € IIOBpP3aHa Co
6uchochonatHa ocreoHekpo3a Ha Buwniure (BOHB), cocroj6a koja mpeau3BHKyBa
3HaunUTesIeH MopOmauTters®. HeeduwkacHOCTa M JIOJITOTPAjHOCTA Ha HEJ3UHOTO JIEKyBame ja
HaMeTHYBa notpebarTa o] mpeBeHIUja. 3a MPB IaT omuinaHa ox Marx Bo 2003 roguna’, BOHB
O6ma aconupaHa co JIOJATOTpajHa MpUMeHA Ha MOTeHTHU bucdocdoHaTH, BO NMPB pef, HHPy3un
Ha 3oJsiesipoHaT (zoledronate, zoledronic acid). 3pauHaTa Tepanuja ¥ HHBA3UBHUTE XUPYPIIKH
MPOIelypU Ce TOTEHIUjaJTHU JIOTIOJIHUTEIHH UWHUTETN KOW IO 3T0JIEMyBaaT PHU3UKOT 3a
ocTeOoHeKpo3as. J[eHTaTHUTe eKCTPAKI[UU Ce WHTEPBEHIUM KOU Ce OJTOBOPHU 32 HAjMHOTY
ciydan Ha BOHB, u 6ute usBenenu Bo 86% o cirydanrte4. CorslacHO CTaBOT Ha AMEpHKaHCKAaTa
aconujamnyja Ha OpayJHM U MakcuwiodanujaaHu xupyps3u (AAOMS) neHTanmHUTE amncuecu U
€KCTPAKIIMUTE IO M3JI0KYyBaaT MAI[MEeHTOT Ha €/IHAKOB PU3UK 32 II0jaBa HA OCTEOHEKPO3a Ha
BIJIMIITUTE, OJHOCHO TO 3rojieMyBaaT 3a 7 maTH®. BcymiHOCT, MHOTY ciydyan Kou Owie
JIMjarHOCTUIIMPAHU KAaKO ,,CIIOHTAHU BCYIIHOCT ce JI0JIKese Ha JIoKanHU nHbeknuu'®. Tokmy
3aT0a, JIEHTAJHUTE EKCTPAaKIMU Kaj MaIleHTH Ha HHTpaBeHCKH OucdocdoHatu He ce
aTlCoJIyTHO KOHTpauHAuIpanu. OcobeHo mopaau GaKTOT IMITO METUIIMHCKUTE, €H/TOIOHTCKUTE
Y/WIA TEPUOJIOHTATHU TPETMAHHM Ha JIOKaJHaTa WHQEKIHja ce MHOTY YeCTO JIOJITOTPAjHH,
HeepEeKTUBHU Kaj WHIMBUAYU KOU CE€ CEPUO3HO OOJIHM, WJIM Ce Ha HMYHOCIYIIPeCHBHA
OHKOJIOIIIKA Teparujall,

ea

PajiukasHUOT JfeHTaZleH TpeTMaH Kaj IallMeHTH CO MeTacTaTCKU KaHIep KOW ce Ha
6ucdochoHaTHa Tepamuja e KOMILJIEKCEH, NpPeJIU3BUKYBAaYKH, CO HeCUTypeH ucxof. Toa ru
MOTUBHpAllle aBTOPUTE Jia Npe3eHTHpaaT CJydyaj Ha MYJITHUIIHH JIeHTAIHU EKCTPaKIUU CO
yCIIellleH UCXO/l, IVITaHUPaHU U U3BeJIeHN Kaj ManuenTKa Ha 6ucdocdoHaTHa Tepanyja.

Marepuja 1 METOJ,

[TanreHTKa Ha 50 TOAMIIHA BO3pacT Oellle yrmaTeHa Ha YHUBep3uTeTckaTa KinHuka 3a opaiHa
XUPYpruja 3a eKCTpaKIfja Ha oBeke 3a0H BO TOpHATa BuinIa. Taa Beke OOJT mepuos Ouiia
TpeTHpaHa co XeMoTepaluja u MoTeHTHa O6rchochoHaTHA Teparuja 3a CKeJIETHH MeTacTa3u Ha
IpUMapeH KaHIep Ha rpajaure. IloBeke o/ 2 rofuHU, Ha CEKOM 6 HeJENM Taa IMpUMasa
uHdy3uja Ha mnoreHTeH OucdochoHatr - 3osemapoHaT (zoledronate) Bo mo03a ox 4mg.
VHTpaopasHaTa ersaMuHanyja JIEMOHCTPUpAIIlE OpPAJIHATA JINTABUIA CO HOPMAJIEH H3TJIEN U
TaHTPEHO3HU PAJUKCH JIOIMpaHU OwiaTepasHO BO Makcwiaata (11, 12, 21, 22, 23).
PeHATeHOJIOMIKOTO HCyIeNyBalbe He TTOKAXKA EPUANTHKAIIHY JIE3UU WU JIPYTH aOHOPMAaJTHOCTH
BO 30oHara Ha uHTepec (Cauka 1).

npumeHo Ha:

Cmp.7-19
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Cauxa 1. Opmonanmomozpam Ha Koj He ce 3abenexcysaam nepuanukaiHu Ae3uu uau opyau
abHopmaaHocmu 80 AHMeEPUOPHA MAKCUNA

Pecnextupajku ja HejsmHara morpeba 3a momoOpyBare Ha HCXpaHaTa M H3IJIEAOT, BO
KOHCYJITAI[{ja CO HEJ3MHUOT OHKOJIOT PUCTATUBME KOH IVIaHUPAIbe Ha PAJUKATHUOT TPETMAaH.

Pesyaratu

Co xouTuHyHMpaHa OucdocdoHaTHa Tepamuja, NpPEKWHATA XeMOTepaluja ¢ BKJIy4eHA
aHtuOmorcka 3amruta (1 gr. Amoxiclave nBa matm Ha geH) npBo 0ea eKCTpaxMpaHU
MAaKCHUJIAPHUOT JIECHHUOT I[EHTPAJIEH U JiaTepayiuH MHOU3UB (11, 12). Ilo enHa Hexena, caenejku
IO HCTHOT AaHTUOMOTCKH IPOTOKOJI, 6ea eKCTpaXWpaHH W JIEBHOT IIEHTPAJEH U JiaTepajieH
VHIIM3UB, U KaHUH (21, 22, 23). [lanueHTkaTa Oellle cieieHa BO MOCTOIIEPATUBHUOT IEPHO,.
3a3zzapaByBameTo Oellle MPOJIOHTHPAHO, HO MUPHO, 6e3 1oTpeba O JOTIOJHUTEIHN TePAIUCKU
mepku (Cruka 2, 3).

npumeHo Ha:

Cmp.7-19
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Cauxa 2. [TocmonepamugeH cmamyc - nem Hedeau no ekcmpaxkyuja Ha 11, 12. Ce
3abenexncysa enumenu3ayuja u CKOpo NOMNOAHO UCNIONAHYBAe HA eKCMPAKYUOHUMe
angeonu.

Cauxa 3. Ilocmonepamuger cmamyc — yemupu HedeAl No ekcmpakxyuja Ha 21, 22, 23. Ce
3abenedxcysa enumenu3ayuja u 0eAYMHO UCNIONHYBAHE HA eKCMPAKYUOHUME A18e0NU.
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Huckycuja

Cekoj xwimHHUap Tpeba ga buse 3amo3HaeH co pu3ukoT 32 BOHB kaj mamueHTH co KaHIlep KOu
nmpuMaar aojrorpajua 6ucdodonarna tepanuja. IIpen ma ce JAoHece OaIyka BO OJHOC Ha
WHBA3WBEH JIEHTAJIEH TPETMAaH Kaj MaIliueHTH CO KaHIIep Ha rPajJiuTe U OCTEOIUTHIKH JIE3UU KOU
ce Ha b® Tepammja, OpasTHHMOT XHUPYPr 3aeJHO CO OHKOJIOTOT Tpeba Ja ja IpOIeHaT
MeIUITMHCKATa UCTOpHja Ha MAlMEeHTOT U MOKHUTE PU3UIIKM. MHOTY € Ba)KHa KOOpAWHAIHjaTa
rmoMery 37paBCTBEeHHUTe pAaOOTHUIIM KOM TO JIeKyBaaT NANMEHTOT 3a Ja ce IIpeBeHHupaar
KOMILIMKAIIUX aCOITUPAHH CO OMJIO KAKOB JIEHTAJIEH TPETMAaH, XUPYPIITKU I KOH3epBaTUBEH !>
AIMUHHCTpHUpPame Ha BUCOKHU JI0O3U Ha MOTEeHTHH OucdochoHATH KAKO 30JIe[POHAT, HE3BUCHO
01 HAYMHOT Ha aJIMUHOUCTHpake (MHTPABEHCKO WJIN OPAJIHO) € aCOIMPAHO CO IOT0JIEM PU3UK
3a BOHB3:14.159, [loyiosra eKCno3uiifja Ha MeIMKaMeHT 3Ha4YH ITOT0JIEM PU3HUK, 0COOEHO KoTa €
moBeke o7 2 roAuHH. IlalEeHTOT KOj TO Ipe3eHTHpaBMe Oellle M3JI0KEH HA WHTPABEHCKU
ouchochoHaT 3a TpeTMaH Ha CKEJIETHU MeTacTa3d IIOBeKe o7 JiBe roawHu. [IpuMeHa Ha
oucdochoHaTHa CO JIONOJIHUTEIHA XeMOTepamndja To 3rojeMyBa pusukor 3a BOHB,
CooaBeTHO Ha TOA, OHKOJIOTOT ja ITPpeKUHA xeMoTepanujaTta. O UCKIyIUTETHA BAXKHOCT € J]a ce
MPOBepAaT JIONOJTHUTETHH OIIIITH U JIOKAJIHU COCTOjOU KO ce Ba’KHHU BO IIPOIECOT HA MPOIIEHKA
Ha PU3HUKOT 3a OCTEOHEKPO3a, KaKO: PEyMaTOPHIEH apTPHT, JIOIIO KOHTPOJIUPAH AHjabeT WIu
OCTaHATH COCTOjOM KOHW BJIMjaaT Ha KOCKEHaTa JWHAMHKA, KOHKOMUTAHTHU TepaluUd KakKo
KOCPTUKOCTEPOUJIU WM JPYTd MMYHOCYIIpECOPH, Kako U TMPEeTXOJIHU eNu30/u Ha
ocTeoHeKpo3a’. Bo oTcycTBo Ha KOMOPOUIHU COCTOjOHM ' 3eMaBMe BO IPEJIBHJ EKCTPAKIIUUTE
Kako TepamucKa omiuja. 3abute Kow Tpeballle /la ce eKcTpaxupaaT 0Oea aHTEPHOPHU BO
MaKCHIaTa, aBUTAJIHU M CO JIOIa mHporHo3a. [lamueHTKara Oelle cBecHA 3a PU3UKOT O]
OoCcTeoHeKpo3a U HeedukacHOCTa HA TpeTMaHOT. Hajrosem 6poj Ha cayuau Ha BOHB ce jaBuie
Kaj TMaIeHTH CO KOMIIPOMHUTHUPAHO JIEHTAJTHO 3/IpaBje, MOJIOKEHH Ha OPaJHO-XUPYPIIKH
UHTEPBEHIUU71819,  Bo oppefeHu ciydaw, HU30ETHYBAakHETO WM OJJIOKYBAEBETO HA
eKcTpaknujaTa e mnpudaTanBa cTpaTernja 3a HaMaldyBamkbe Ha pusukor2e: Coleman?!
npenopavyBajl NanyeHTH Kou npumaar b® na oaaT Ha peryjapHU IPOBEPKU HA ycTaTa M Ha
3abuTe cexkou 6-12 Mecelu U /1a N30erHyBaaT UHBA3UBEH JIEHTAJIEH TPETMaH, OCBEH Kora HeMa
npyra anrepHaruBa. Cemak, OGeclpeZIMETHOTO OJJIOXKYBAarbe WM U30ETHYBame Ha COO/JBETEH
TPETMaH He MOXe Jia ce mpudaTu? u cexoj caydaj ce pasrienyBa cam 3a cebe. ExcrpaknujaTta
MO2Ke J1a ce u3Besie Ha Oe30e/ieH U MpeABU/INB HAYWH JyPU U Kaj MAIUEHTU CO BUCOK PU3UK,
KOra Taa ce M3BeJyBa COIJIACHO eTabympaHU mpernopaku. CaMuTe eKCTPaKIUU He ce KIIy4eH
dakTop 3a pa3Boj Ha OCTEOHEKPO3a, TYKY TOa MOKeOu ce MH(PEKTUBHUTE cOCTOjOM23. [[Be cTyquu
ro TMOTBPAWIE CUTHU(PUKAHTHO IPOTEKTHUBHUOT edeKT Ha aHTUOMOTCKaTa Hpoduiiakca BO
pe/:(yKqua Ha nuHnuaennara ua OHB Kaj MayeHTy CO MyJITUIIEH MUuesioMm'422, [IpenonepaTuBHa
PYTUHCKAa aHTHOMOTCKA Ipoduakca € WHAWIHNpPaHA Kaj BUCOKO PHU3WYHH ciaydau't24. Ilog
aHTHOWOTCKA 3alllTUTAa CO AHTHOMOTUK CO INIUPOK CIIEKTap HHUE TO0 TPUMEHUBME
CUMIUTU(PUIIMPAHUOT aTPAyMaTCKU TPOTOKOJI Ha EKCTpakiuja, omnwuinad ox Maldenet al.t®.
MapruHaJiHUTE OCTPH HWBHIM TH 3apaMHHUBMe 0e3 IOAWTame Ha IEPUOCTOT Off KOCKAaTa.
[IpumapHOTO 3aTBOpame HE € HUMIEepaTUB, OCOOEHO KOora TOa B3aBHCH O IOJHUTETHO
Jlereproctupame®. Co BHHUMaHUe IUIAHHPaBMe Jla eKcTpaxupaMme efieH 3a0 mo mocera. Ho
naryeHTKara Oellle HECTPIUIMBA /1A 00Me MPOTETCKA pa3pelrHuIia MITo € MOXKHO 1oOp30, ma
HampaBUBMe KoMmpoMmuc. Bo mpBara mocera ekcTpaxupaBMe aBa 3a6a, a BO BTOpaTa TpH.
Onuman e yimTe efleH BOAWY 32 JIEHTAJIHU €KCTPAKIMHM Kaj MAIMeHTH Ha WHTPABEHCKU
o6uchochonatu. Loddi et al.* peasmzupast cTyauja 3a yTBpAyBalbe Ha MPEBEHTHUBEH ITPOTOKOJI
Ha EeKCTpaKIyja Kaj 26 ManueHTH TpeTUpaHu co OucdochoHATH HAJMATKYy 3 MeECEIH.
AHTHOHMOTHUK O/ IIUPOK CIIEKTap OWJI OPAMHUPAH 3 JIeHA IPEJ CAMUTe eKCTPAKIIMH, KOU Ouiie
W3BEJIEHN CO CHCTEMATCKO IOJUTarbeé Ha Pe3eH UM HEeroBo KOPOHAPHO IIOMECTyBame 324
IIPUMapHO 3aTBOpame Ha paHa. [locTorepaTBHO MalMEHTUTE BO MPOCEK OWMJIE CJIEJIEHH 229,5
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JleHa, U BO HHEJEH cIydaj He Ousa 3abeserkana mojasa Ha BOHB. Ho, nako oBue pesysratu ce
MHOTY IIO3UTHBHU W OINTHMHCTUYKH, CEHaK OBOj IPHOJA HMa OJpeNeHU HpobieMaTHYHU
aCIIeKTH KaKO Ha IPUMEP: CUCTEMATCKOTO IMOUTalbe Ha Pe3eH eKCIIOHHpPa MoBeKe KOCKa, Koja
CTaHyBa paHJIMBA U MTOJJI0KHA HAa MHQEKITH]a.

Bosika, fetor ex oris, jiom BKyc ce AOIHU 3HAIU Ha mocrekcrpakimoHa BOHB. Excionupana
HEUyBCTBUTEJTHA KOCKA II0 3-4 HeJIeJIU € MHAUKAIIMja 3a TpeTMaH Ha etabsupana BOHB 8
[TarmeHnTKaTta Gelre caefieHa 32 BpeMe Ha IOCTOIIEPATHBHUTE KOHTPOJIU. 3a3/[paByBameTo Ha
€KCTPAKIIMOHUTE paHU Oellle MPOJIOHTHPAHO, HO CIIOKOjHO. He Gea mpe3eMeHU JOMOJTHUTETHU
Tepanmucku Mepku. I[lamueHTkata Oellle KOOIlepaTHBHA W IIO3WUTHUBHA 3a IejlaTa OJMCeja, a
HEJ3UHOTO 33JI0BOJICTBOTO M OJsiarofapHOCT Oelle caTucdakiidja 3a HaIleTO 3ajiarame Ja ro
MO/I00pUMe KBAJIMTETOT HA HEJ3SUHUOT JKUBOT.

3akIydoK

[TanmenTH co KaHIEP KOU ce Ha OucdochoHaTHA Tepamnyja He Tpeba a priori Jja mpeTcTaByBaaT
KOHTPaWH/JIMKAIMja 3a paJuKajieH JIeHTaJleH TpeTMaH, Aypd M BO CJIyd4aj HA MYJITUIHU
ekcrpaknuu. Co TIpe/lomepaTHBHA eBajyallja U TeMEJIHO IUIaHUpame, IpHUMeHa Ha
MPEBEHTHUBEH U CUMILTU(UITMPAH MPOTOKOJI Ha €KCTPaKIFja o, aHTHOMOTCKA 3allITHTa MOKe
Jla ce 06e36eu IMOcaKyBaH MCXO7] 3a MaIlUeHTUTe Ha OucdocdoHaTHa Tepamnyja.
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Summary

Background:

To perform or to avoid dental extractions in metastatic breast cancer patients receiving a
bisphosphonate therapy is an existing dilemma due to the fact that this intervention adds to the
risk for bisphosphonate related osteonecrosis of the jaws (BRONJ).

Aim:

Invasive dental treatment in breast cancer patients on bisphosphonate treatment is complex and
challenging. This was the authors’ motivation to present a case of multiple dental extractions
with pleasing outcome, planned and performed in a breast cancer patient on bisphosphonate
therapy.

Material and method:

A 50 year old female patient receiving chemotherapy and long term bisphosphonate therapy
(Zoledronic acid) for skeletal metastasis with previously surgically treated breast cancer was
referred to the University department of oral surgery for multiple extractions in the upper jaw.
She expected that with subsequent prosthetic rehabilitation her nourishment and appearance
would improve.

With respect to the patient’s needs, after addressing the issue of possible complications, in
collaboration with the patient’s oncologist, we proceeded with treatment planning.

Results:

The bisphosphonate therapy (Zoledronic acid) was continued. Preoperatively the chemotherapy
was ceased. Under antibiotic protection routine, uncomplicated extractions of teeth 11 and 12
were executed at first, and after one week teeth 21, 22, 23 were extracted. The patient was
monitored throughout the postoperative period. The healing was prolonged, but uneventful with
no additional measures undertaken.

Conclusion:

A cancer patient on bisphosphonate therapy should not be casted off in advance for radical
dental treatment, even when multipal extractions are in question. Preoperative meticulous
evaluation and planning, executing of careful simple, preventive extraction protocol under
antibiotic protection resulted in wishful outcome for our patient on bisphosphosphonate
treatment.

Key words: bisphosphonates, breast cancer, dental extractions, zoledronic
acid, BRONJ
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Introduction

Breast cancer is the most frequent cancer among Macedonian women, with estimated incidence
of 33,24% according to the WHO International Agency for research on Cancer. Surgery is the
primary treatment, althought it may be combined with chemotherapy, hormone and radiation
therapy. In cases when breast cancer metastasizes to the bones potent bisphosphonates (BP) are
prescribed to reduce the bone resorption2. This therapy improves the quality of life by
decreasing the pain, pathologic fracture, spinal cord compression and the need for surgery or
radiation therapy by 30-40%34. The most distressing side effect of bisphosphonates is
bisphosphonate related osteonecrosis of the jaw (BRONJ), a condition that produces significant
morbiditys¢. Given the ineffectiveness of treatments, the prevention of BRONJ is fundamental.
As was first described by Marx in 20037, BRONJ has been associated with long term use of
potent bisphosphonates, especially zoledronate infusions. Other contributing factors, such as
radiation therapy and invasive surgical procedures, have also been discusseds. Since the first
reports, tooth extraction has been considered as the single intervention responsible for most
BRONJ cases, and seen in up to 86% of cases of BRONJ4. According to a panel of experts,
periodontal and dental abscesses expose patients to a risk of BRONJ developing that is not
different from extraction, that is, both conditions increase the chance 7-fold%. In fact, many of
the cases reported as “spontaneous” may be initiated by local infections?°.

Therefore an absolute contraindication to tooth extraction in patients taking intravenous
bisphosphonates may not be the best approach, because medical, endodontic, and periodontal
treatments performed to resolve local infection can be time-consuming and ineffective in
subjects with serious diseases or who are undergoing immunosuppressive oncologic therapy*!.

Aim:

A radical dental treatment in breast cancer patients on bisphosphonate treatment is complex
and challenging.

This was the authors’ motivation to present a case of multiple dental extractions with pleasing
outcome, planned and performed in a breast cancer patient on bisphosphonate therapy.

Material and method:

A 50 year old female patient was referred to the University department of oral surgery for
multiple extractions in the upper jaw. She was on long term chemotherapy and receiving potent
bisphosphonate therapy for the skeletal metastasis of the previously surgically treated breast
cancer. For more than 2 years, every 6 weeks she was receiving infusion of potent
bisphosphonate zoledronic acid (4 mg). The intraoral examination revealed soft tissue with
ordinary appearance and apparent bilateral maxillary gangrenous radices (11, 12, 21, 22, 23).
The radiology examination didn’t disclose any periapical lesions or other abnormalities in the
area in question.

With respect to the patient’s need we addressed the issue of possible complications, and in
collaboration with the patient’s oncologist we proceeded with the treatment planning.

Results:

With ongoing bisphosphonate therapy (Zoledronic acid), ceased chemotherapy, antibiotic
protection (1 gr. Amoxiclave twice a day), routine uncomplicated extractions of teeth 11 and 12
were initially executed. After one uneventful week, following the same preventive antibiotic
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protocol, the remaining teeth (21, 22, 23) were extracted. The patient was monitored throughout
the postoperative period. The healing was prolonged but uneventful, with no additional
measures undertaken.

Discussion

Every clinician must be aware of the possible risk for BRONJ in all cancer patients receiving
long-term bisphosphonates. Before making any decisions regarding invasive dental treatments
in breast cancer patients with osteolitic lesions on BP therapy, a dental surgeon in close
collaboration with the patient’s oncologist should assess the patient’s medical history and
possible future risks. The importance of coordination between the patient’s health care
providers to prevent complications related to any type of dental treatment—surgical or
otherwise has been emphasized:2.

Administration of high doses of potent bisphosphonates such as zolendronic acid regardless of
the route of administration (intravenous or oral) is associated with greater risk and severity of
BRONJ9-13:14.15, The longer the exposition to medication the greater the risk, especially with
exposure time longer than 2 years. The patient in question was on intravenous zoledronice acid
for treatment of the skeletal metastasis, for more than two years. Receiving an intravenous BP
therapy along with additional chemotherapy increases the risk for BRONJ. Accordingly, the
oncologist discontinued the chemotherapy. It is very important to look for additional general
conditions and local circumstances that have to be considered in the process of BRONJ risk
estimation, such as: rheumatoid arthritis, poorly controlled diabetes or any condition that
affects bone turnover, concomitant therapies like corticosteroids or other immunosuppressants
(eg methotrexate, thalidomide), any previous ONJ episodes?”. With no other co-morbidities, we
considered the extractions as treatment option. The teeth in question were in anterior maxilla,
they were non-vital and with poor prognosis. The patient was aware of the possibility of jaw
necrosis with emphasis on the ineffectiveness of its treatments. The majority of BRONJ cases
have occurred in patients with compromised dental health, who have undergone oral
surgery'7:18:19, Avoidance or delaying an extraction could in some cases be considered a risk
reduction strategy2°. Coleman2' has suggested that until solid evidence is available, patients
receiving BP should have regular inspection of the mouth, undergo dental check-ups every 6—12
months and avoid invasive dental surgery unless no alternative is available. However, the
pointless delay or avoidance of appropriate treatment cannot be supported22, and each case
should be considered on its own merits. Tooth extraction in patients receiving bisphosphonates
can be performed in a safe and predictable way, even in high-risk patients, when performed
according to established guidelines. It is not tooth extractions themselves, but rather prevailing
infectious conditions that may be a key risk factor for the development of BRONJ23. Two studies
confirmed a significant protective effect of antibiotic prophylaxis in reducing the incidence of
BRONJ in subjects with multiple myeloma?4-22, Preoperative routine antibiotic prophylaxis is
indicated in high risk cases'24. Under antibiotic protection, we followed a simplified tooth
extraction protocol, as reported®. We applied the least traumatic extraction technique. Obvious
sharp socket or inter-radicular margins were reduced selectively without lifting the periosteum
from the bone. Primary closure is not considered imperative, especially if this is dependent on
the further lifting of the periosteum®®. Being cautious, we planned to extract a tooth at a time.
But, the patient was apprehensive to get the prosthetic rehabilitation as soon as possible, so we
compromised. On the first visit we extracted two and later three teeth. There is another reported
flap approach to dental extractions in patients taking intravenous bisphosphonates. A
preventive protocol study led by Loddi et al.'* was carried out on a group of 26 cancer patients
treated with i.v. bisphosphonates for at least 3 months. A broad spectrum antibiotic was started
three days before the extraction which included systematic raising of a flap before tooth
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extraction associated with coronal advancement for primary wound closure. The mean follow-
up was of 229.5 days, and no case of BRONJ was recorded. Even with promising results, some
aspects seem questionable such as: a systematic flap could expose more bone, making it
vulnerable and susceptible to infection. It is imperative to monitor the socket healing on a
weekly basis. Pain, fetor ex oris and bad taste are often late presenting symptoms in post-
extraction BRONJ cases. The observation of exposed desensitized bone at 3-4 weeks would seem
a reasonable point at which to seek advice or trigger a referral for suspected BONJ8. We
maintained the postoperative follow-up during regular checkups. The postoperative healing
although prolonged, was uneventful. No additional measures or treatments were undertaken.
The patient remained cooperative and positive through the entire endeavor. She was satisfied
with the outcome, and very appreciative to our effort to improve the quality of her life.

Conclusion

Cancer patients on bisphosphonate therapy should not be casted off in advance for invasive
dental treatment. Preoperative meticulous evaluation and planning, executing of careful simple,
preventive extraction protocol under antibiotic protection resulted in wishful outcome, without
any complication in the patient on potent bisphosphosphonate treatment.

Figure 1. The OPG examination showing absence of any periapical lesions or other
abnormalities in the anterior maxilla
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Figure 2. Postoperative view of the first extraction site after five weeks (teeth 11 and 12).
Notice the complete epithelization and almost complete healing of the extraction sockets.

Figure 3. Postoperative view of the second extraction site after four weeks. Notice the normal
appearance of the epithelized and almost completely filled extraction sockets.
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IToBpUIIMHCKY TPETMAaHU HA IUPKOHUYMCKATa KEpaMHuKa 3a
MOZ00pyBamke Ha BpcKaTa co (paceTHATA KEpaMHUKaA ¥ IIEMEHTHUTE

Surface treatments of zirconium dioxide ceramic for achieving
better adhesion with veneering porecelain and cements

Anera Mujocka’, I'yryBuecku Jby6GeH, Jarona BajeBcka, brtjana KamymeBcka,
Huxona I'nroscku, Becna Kopynoscka, Jana BajeBcka, Emunuja BajpakrapoBa

ABTop 3a KopecnonienIja: AHeta Mujocka

Ancrpakr

JIBOCJIOJHUTE IIEJIOCHO KEpPaMUUYKU CHUCTEMH U IIOKpaj ce IIorojieMaTa IPHMeEHa,
MMOKa’KyBaaT MOHUCKH BPEJHOCTH HA CHJIaTa HA BPCKaTa Koja ja ocTBapyBaaT €O (haceTHUTE
MOPIIEJIAHCKA MAaCH U CMOJIECTUTE IleMeHTH. HepeakTWBHaTa MOBpIIMHA HA IHPKOHHjaTa €
OTHOpHA HA KOHBEHIIMOHAJTHUTE IOCTAIIKM HA HArpu3yBambe, W 3aToa Ce pPa3BHEHU IOBEKe
pPa3JINYHU TUIIOBH HA MOBPIIMHCKU TpeTMaHW. HUBHATa Iies1 e ajTepalyja Ha MOBPIIMHATA,
3roJIEMyBarhe Ha PEAKTUBHOCTA UM a/IXe3WBHATA MOK Ha IHUPKOHUYMIUOKCUIHATA KepaMHKA.
MexaHUYKHM, XEMUCKH, KOMOWHUDAHN W ITEPHATUBHU TPETMAHHU Ce€ HAjYECTO KOPHUCTEHU
IIOCTAalK!, a HUBHUTE IIPETHOCTH, HEJIOCTATOLM U IIPUMeEHa ceyllTe HeZIOBOJIHO padjacHera. e
Ha TPYZOT € J]a Hal[paBU PEeBUCKU IPUKa3 HA IIOCTOJHUTE MOBPIIUMHCKU TPETMAHHU, HAUMHOT HA
u3BeyBame U eheKTOT KOj 0 UMaaT Ha BPCKATa U CIOjyBambeTO Ha IIUPKOHUjaTa CO OCTAHATUTE
€JIEMEHTH.

KoryyHu 300poBH: IIMPKOHHja, IOBPIIHUHCKH TPETMAaH, MOPIEIAHCKHA MaCcH
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Bosejn

[lel0CHO KepaMHUYKHWTE CHCTEMH CE€ IIOYeCTO, Ce 3acTalleHHM BO CeKOjJHeBHaTa
MPOTETUYKA MpPaKTHKA. Pa3MYHUTE KEpaMUYKH MacH KOU ce KOPHCTaT, ce co Tmociaaba
[BPCTHHA O/ KOHBEHIITMOHAIHUTE YeJTUIHU JIETYPU U 3aToa U3PabOTKA HA CKEJIETOT 32 MOCTOBHU
KOHCTPYKIIMH BO ITIOCTEPHOPHUTE PETHH, CE€ U3BEyBa CO BUCOKO OTIOPHU OKCHUIHU KEPAMUKHU —
ATyMUHUYM W ITUPKOHUYM OKCHIHA KepaMmuka'. JleHec YUPKOHUYM OKCUOHama Kepamuka ce
KOPDHCTH 3a I/13p3.6OTKa Ha CKEJIETOT Ha IMOE€ANHEYHN KOPOHKH U MOCTOBH, J€HTAJIHU UMIIJIAHTH,
OpTOOHCKH OpukeTH u 7ip. [IoKpaj mocToemeTo Ha pa3IMaHU MeToau 3a (pabpukaruja (;KemKo
MIpEeCyBakbe, CJIUII U3JIEBAHE U JIP.), COBPEMEHHTE IOCTAIIKH Ha MAIIMHCKO 00IMKyBare co CAD-
CAM cucremute 3a obpaborka (Cimka 1) u ¢daceTupame CO IMOCTalmKaTa Ha KOH/IEH3aIIMOHO
HAaCJI0jyBaibe ce HajuecTo MIPUMeHyBaHU2.

Cauxa 1. CAD-CAM cucmem 3a mawuHncka obpabomxa

Hako mocesmyBaar rojieMa I[BDCTHHA, U3BOHPEIHA OMOKOMITATUOWIHOCT U €CTETHKA,
OUPKOHUYMCKHUTE KEpAaMHYKKH MaCu C€ HEPEAaKTHUBHM KW OTIIOPHHM Ha KOHBEHIHMOHAJIHUTE
MOCTAlKA 32 TOBPIIMHCKU TpeTMaH. TOKMy 3aToa HHUBHOTO IIOBP3yBake CO OCTAHATUTE
€JIEMEHTH-TIOPIEJIAHCKH MacH U [IEMEHTHU € Tocy1abo, U TO MpecTaByBa HAjCJIaOMOT eJIeMeHT Ha
oBHe KOHCTpyKIuu34. Ilo3HaBameTO HA TpeTMaHUTe 3a 00paboOTKAa HAa IUPKOHU]aTa, HUBHUTE
MIPEHOCTH U HEJOCTATOIM, KAKO ¥ HAYMHOT Ha IMPUMeEHA Ce HEOIXO/IHH 3a yCIelTHaTa pabora
CO OBUE CHUCTEMH.

IIpersen Ha iuTeparypa

[MupkoHMjaTa cO cBOjaTa KOMIIAKTHA IOBPIIMHA € OTHOPHA HAa KOHBEHIIMOHAJIHUTE
IIOCTAIIKU HA HarpU3yBambe CO KHUCeJIU U aJKATHU CPEJICTBA, KOU HajuecTo ce MpHMeHyBaarT Kaj
OCTaHATUTe KepaMUUYKu Marepujanu. IlocTamkure Ha HapalaByBalmbe U CTPYXKeEIe, CIIOpes
HEeKOU aBTOPHM MMaaT CIPOTUBeH edeKT Ha I[BPCTHHATA U IOBP3yBAETO Ha IUPKOHHYMCKATa
Kepamukas. lIMeHO, Mako TpU H3Be[yBame Ha /BaTa TpPETMaHM HACTallyBa MeXaHUYKO
OTCTpaHyBake Ha JieJl O IOBpPIIMHATA HAa [HMPKOHUjaTa, CEMAK CTPYKEHmEeTo co TIpybu
IMjaMaHTCKU ceynBa (150 Um) UMa HOMHBA3UBEH KapaKTep U IPU HEr0 HACTAaHYBAAT MIOBUCOKH
TeMIlepatypHu npoMeHu. OBa 3arpeBame MOXKe /1a Oujie HaJ| KpUTHYHATA TOYKa o7 700°C u 1a
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MpeAu3BUKa T0jaBa Ha peBep3WOMIHA, MapTeH3W4YHa t—m TpaHchopmanyja (IpeMUH Of
TeTparoHaJIHa BO MOHOKJIMHUYKa popma) (Cotmka 2 ).

Cauxa 2. [Ipuxas Ha mpu KpucmaaHu Gopmu Ha YUPKOHUYM OKCUOHA KepamuKa
(a.Monokaunuuka b. Tempazonanna c. Kybuuna)

[Ipu ucniutyBamero Ha noppiuHarta co CEM, morosieMo nprcycTBO Ha MOHOKJIMHUYKHU
KpHCTaJI Ha TOBPIIMHUTE, CEMaK € MOIMPUCYTHO Kaj TPETMAHOT CO IIeCOYErhe, OTKOJIKY IIpU
cTpykemeTo®. TeMmIiepaTypaTa Koja ce pa3BHUBa IPU CTPYKEHETO € MHOTY IOBHCOKA U TH
HAIMUHYBa KPUTUUYHHUTE BPETHOCTU IMPEKY KOU IHUPKOHMjaTa MOBTOPHO € CTa0WiHA U He Cce
Tpancdopmupa. Hacripotu Toa, copen Swain u cop.8 Kaj cTpy;kKeHarTa ITOBPIIIHMHA Ha Iiepuja-
crabwin3upanaTa ¢opMa Ha IIUPKOHU]ja, KOJIMYMHATA HA MOHOKJIMHUYKA ¢da3a e 3a IeT MaTu
noBucoka. OcTaHaTUTE IMOCTAIIKA Ha TPETMAH CO alUTUKAIlhja Ha XEMHUCKHU CPEJICTBA Ce IIHPOKO
3acTalleHd, WaK0 U Kaj HUB ce JJOOMEeHH KOHTPAJAUKTOPHH pe3yiaTaTd. YucTemero Ha
MOBpIIIMHATA M HEj3WHA aKTHBaIlFja CO IIOCTAaIlKaTa Ha Ilecouere, W I0TOa HaHeCyBame Ha
Pa3JINYHU IIpajMepy — OCHOBHU NpPeMa3H, MOKa)Kayio TO3UTHBEH eeKT Ha BPCKaTa Kaj ImoBeke
aBTOPH, JI0JIeKa BO CTYAHjaTa KOja ro UCIUTYBaIa eeKTOT Ha JBA TUIA HA CHJIMKOHCKU areHCU
3a CIIOjyBam€ CO CMOJIECTHTE IIEMEHTH, THe He IOKakajie TIOBUCOKHM BPEHOCTH 3a CHUJIaTa Ha
BpcKara’.

Marepujas 1 METOAU

[MomaroruTe 3a MOBPIIMHCKHUTE TPETMAHU Ha IUPKOHHjaTa ce 00uja co mperjies Ha
TPYAOBHU 00jaBEHU BO IOCJETHUTE IETHAECET TOJAWHU O] aHIVIMCKOTO ja3u4yHO nozapadje. Ce
KOpHCTea pa3jIuyHU U3BOPH, CIIOPeN KJIyIHH 300POBH, MHTEPHET ITOJATOIY O] MEJUIIMHCKU
6a3u, KHUTH 01 00J1acTa U TPYIOBH €O JIAOOPATOPUCKU UH BUTPO UCTPAKYBAha.

[TocrankuTe 3a N3BeyBame Ha MOBPIIMHCKY TPeTMaHH Ha IMPKOHUYM OKCH/IHATa KepaMuKa ce
Hajpa3/JIMYHU, HO BOIVIAaBHO HUBHATa mozesba Ou Moxkeyna ga Ouje BO YETUPH TPYIHU:
MEeXaHUYKHM, XEeMHCKH U KOMOWHHDAHU MEeXaHHUYKO-XEMUCKM TpeTMaHH, KaKo U HOBU
AJITEpDHATUBHU TpETMaHHU.

MexaHuukume nocmanku 3a ajTepanyja Ha IMOBPIIMHATA HAa [HUPKOHHWjaTa  omdakaar
IIOCTAlIKU HA CTPYXKEHe U IIecOUerhe, XeMUCKuime nocmanku 3a airepanuja omdakaar
arIMKaIyja Ha pasHU MOJJIOTU-JIajHEPU U OCHOBHH IIpPeMa3u- MpajMepu, a KoMOUHUPpaHume
nocmanku ce HapamaByBame U AIUTHKAIMja HA XeMUCKH CPEJICTBA.
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MexaHUYKH NOBPUINHCKHU TPETMaHU

Hajuecto kopucTeHa MeXaHHWYKA IIOCTAallKa 3a IIOBPIIMHCKH TPETMAaH IIpecTaByBa
necouere co Hvecmuuyu HaA AYMuUHUyYm oxkcud (rpanysaiyja 30/50/100 um, pacTojaHue
10 mm, BpeMeTpaeme 15 Sec, IMPUTHCOK Max 2,3-2,8 bar), Koja mpeau3BHKyBa BO3AYyIIHA
abpasuja Ha MOBPIIMHATA, HO HapallaBeHaTa MMOBPIIMHA MOKe /1a ce orncepBupa camo co CEM
(CKEHHHT €eJIEKTPOHCKM MHKPOCKOII) U Tmpoduiaomerapd. BpemHocTuTe Ha pamaBoCT ce
pas3JINKyBaaT Kaj pa3/IMYHU THIIOBU HA MCIIUTYBaHA IIUPKOHUYM OKcHAHA Kepamuka (In-Ceram
Zirconia, Cercon Zirconia Degudent, Lava 3M-ESPE) u ce aBmxkar oxg 6,94 nm Ra (Ha
HeTpeTHpaHa IOBPIIHHA)Y, 70 45,77 Nm, ma ce A0 1000 nm. PazjmyHara pamaBocT e
MOCJIeIUIIAa Ha Pa3/JIMYHUOT COCTaB Ha Macure, uMeHO In-Ceram IIMpPKOHHjaTa BCYIIHOCT
COZIP:KU 63% ayMUHHUYM U caMo 32% IUPKOHUja W 4% CTaKJIECT MAaTPHUKC, IIITO 3HAUM Taa
ImoceslyBa IIOroJieMa TpaHyJaldja W TBPAWHA W 3aToa IOCTAIllKaTa Ha Ilecodyerhe Kaj Hea e
noedeKTUBHA2, Pa3inyHu rpaHysaliiy Ha YECTUIUTE, IPUTHCOK, BpEMETPaekhe U PacTojaHue
0o/ TIOBpIIMHATa ce cpeKkaBaaT Kaj pas3JIMYHHU aBTOPU. BO HEKOW cjyyaw pamaBocTa Ha
MOBpIIIMHATA UMAa IO3UTHBHO, JIoJleKa BO JPYT'H HEraTUBHO BJIMjaHHeE Ha CHJIaTa HAa BPCKAaTa co
q)aceTHI/ITe KepaMU4YKU MAacH U aIXE3UBHUTE IIEMEHTH 314,

Cmpyiicerbemo Ha nogpuwuHama co JujaMaHTCKu OOpepu €O pasjaudHa (pUHOCT,
co3zaBa y1abOKO HapaliaBeHa TIIOBPIIMHA, BUCOKA TeMIleparypa M TpaHcdopMaluja Ha
MOHOKJIMHWYKa ¢opMa Ha moBpmmHaTa. Camara moctamka OW Mo’Kega Jia Cco3jajzie |
pesuayasieH MOBPIITUHCKH KOMIIPECHBEH CTpPeC CO KOj ce 3ToJIeMyBa CujlaTa Ha CBUTKYBambe U
TBpAWHATA Ha ITUPKOHUYMCKaTa Kepamuka. Op apyra cTpaHa, utabokute sedeKTH MOKe aa
MpecTaByBaaT CTpec MHAYKTOPU KOU MOXKe HETAaTHBHO J1a BJIMjaaT Ha CHUJIaTa Ha BpCKaTals.

XeMUCKH NOBPIINHCKY TPETMaHU

XeMHCKHTE IMOBPIIMHCKH TPETMAaHW Ha IUPKOHMjaTa IIpPEcTaByBaaT alIMKaluja Ha
Pa3INyYHA XEMHUCKH CPEJCTBA Kako ¢dochamMu moHOMepu, a JeHec I0CTOjaT W IOBeKe
KOMEpIIMjaJTHU CUCTEMH KOU Ce KOPHUCTAT 3a Taa HameHa (AZ Primer-Shofu Dental Corporation,
San Marcos, CA), Clearfil Ceramic Primer-Kuraray America, Houston, TX), Monobond Plus-
Ivoclar Vivadent (Cauka 3) u ap. Cure THe COAp:KAT pasJMYHKA KOHIIEHTPAIUK U TUIIOBH Ha
MOHOMEPH, U CE CO PA3JINYHU TEXHUKHU M BPEMe Ha allIhKaIujae.

Cauxa 3. Pazauunu munosu hocghamHu moHomepu
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docdaraure MoHOMepU HOPMHUPAAT XEMUCKH BPCKHU CO MOBPIIHMHATA HA IIMPKOHM]ATA,
MIpeKy HUBHHTE CMOJIECTH BPCKU Ha KPaeBUTeE, CO KOU Ce IMOBP3yBaaT CoO a/IXe3UBHUTE IIEMEHTH.
Tue mpecraByBaaT KHCeJWHH, a HeKOU kako Monobond Plus, compkar u cuiaHu, co Kou ce
OCTBapyBa BpCKAaTa CO OCTaHATH CWJIMKOHCKA TOBpIMHU. CHopes; HEKOUM aBTOPHU
KOMOWHUPAKETO Ha CHJIAHU BO KHCeJIa CPeJIMHA, MOXKe JIa BOJU KOH HaMaJieHa CTaOMJIHOCT Ha
CWJIAHOT U mocsaba cuia Ha BpckaTta'Z-'8. [ToBekero mpajMepu He /aBaaT 3HAYAJHO TMO3UTUBHU
pe3yJsiTaTH, Ia 3aToa IOeAWHH aBTOPH IIpejJiaraaT Ipes alUIdKallfjaTa IMOBPIIMHATA Ha
IIUPKOHUjaTa, 1a Oujie MeXaHUYKH TPeTHPaHa CO IOCTAIKaTa Ha Iecouere.

Jlpyr THUI Ha XeMHCKHU CpeZICTBA 3a ajITepanyja Ce CUWAUKOHCKUME a2eHCU 3a
cnojyearve  (trialkoxysilani) kou mpecraByBaaT XUOpPHUIHH, HEOPTaHCKO-OPTAaHCKH
OuYHKIMOHATHYA MOJIEKYJIH, Kou opMupaaT Mpeka co xuapokcuanute rpynu (OH) Ha Si Bo
KepaMuyKaTa IOBPIINHA, MOJUMEPHU3UPAAT CO CMOJIECTHOT MAaTPUKC Ha KOMIIO3UTHUTE, ja
HaMaJTyBaaT MOBPIIMHCKATa T€H3Wja W HA TOj HAYWH BPIIAT U ,BJIaKHEEHE Ha IMOBPIIMHATA
(Rely X—ceramic primer -Ivoclar Vivadent, Amherst, NY) (Cuka 4)2°.

!
L

L1

el it

E

Cauxa 4. CunauKoHCKU az2eHC 3a XxeMUcCKU mpemmaH

Bo 1moOHOBO BpeMe ce KOpHCTAT IIpajMepu KOW IpecTaByBaaT MeIIaBUHA Ha
opranodocdaT U KapOOKCUIIHN KUCEJIM MOHOMEDPH, KOH IOKaXKasie I0Opu u Op3u pesysITaTh
BO azxe3ujara. M mokpaj moBeKke TUIIOBH HA CHJIAHCKU CPEJICTBA, CENAK THE HE MOKAKyBaaT
3HauaeH e(peKT Ha MOBPIIMHATA HA IUPKOHUjaTa, KOja UMa IMOMaJIa I MUHUMAaIHA KOJTUIUHA
Ha Si2'. Toa ce A0JKU BEPOjaTHO U HA XUIPOJUTHYKO pa3jarame Ha CUJINKOHCKUTE BPCKHU KOe
Cce jaByBa BO OPaJIHUOT MEJUYM, IIITO BJIMjae HA CTAOMJTHOCTA HA a/IXe3UBHATA IIOBPIITUHA2.
Marepujasii Kou ke OCUTypaaT KOHTUHYHPAaHO, (U3UUYKO CIIOjyBalbe U KOMIIEH3aluja Ha
HeazekBaTHuTe KTE (kxoeduimeHTH Ha TepMHYKa €KCIaH3HWja) Ce nopuyeaaHcKume
nood.ao2u-aaqjHepu. Tue npecTaByBaaT KepaMUYKH Macd KOM MMaar IeJ1 /a ja OAHMrpaar
yJiorata Ha OIaKepoOT Kaj MeTay-KepaMuukute pecraBpaiuu. [Tommorara-najuep (Cercon Ceram
Kiss Liner-Degudent, IPS e.max Zir liner), Bo ¢popma Ha roToBa macra, Wid mpaB ¥ TEIYHOCT, Ce
HaHECyBa BO TEHOK YHH(OPMEH CJIOj 0,1 MM CO CTAKJIEH TOITYECT HHCTPYMEHT, U IIOTOA Ce Ieve
CIope/i YIATCTBOTO HA MPOU3BOAUTEJIOT. JIajHEpUTe ce KepaMHYKH Macu 4duja QyHKIHja e
obe3benyBarbe Ha MOBPIIMHCKA pamaBocT, MoaudUKanuja HA HUjaHcaTa Ha Oesara
IUPKOHUYMCKA OCHOBA U M0/I0OpYBake HA MEXaHU3MOT Ha CIojyBame co moprenanute (Cauka
5). CTakJecTHOT KepaMHYKH JIajHEp 3aMelllaH CO COOJBETHA KOH3UCTeHIWja Ou Tpebasio sa
IpecTaByBa U MUTMeHTeH cJioj U “wash bake” mocramnka.
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Cauxa 5. Ilopyenarcku najHep 8o hopma Ha 2omosa nacma

Hekou aBTOpM BO CBOWTE HCTpakyBarha CelaK II0COYYyBaaT JleKa alUTHKalldjaTa Ha
JIQjHEPOT MMa caMO ecTeTCKu e(deKT, HO He W BJIMjaHMe Ha CWjaTa Ha BpcKata IoOMery
KepaMUYKHTe Macu. AIUIMKalFja Ha JIajHEP BO TEHOK CJIO] CO IIOCTAIlKa Ha CIIOPO JIAJIEHhe
mokakasia 1 e(eKT Ha HaMaJTyBakbe Ha Pe3UAyaTHUOT CTPEC BO KepaMHUUKaTa Macaz3.

KoMOuHHpaH NOBPIIUHCKU TPETMAaH

KomOuHMpaHUTe TMOBPIIMHCKH TPETMaHU ce Memodu 3a OenoHuparwe Ha Si
(mpubo-xemucku mpemmaHu) Kou IpecraByBaar Jjabopatopucku (Rocatec system) u
xinanuku metogu (Cojet system), Kou BpIIAT IMeCOYerhe Ha IMOBPIIMHATA HA IUPKOHUjaTa CO
aMyMHUHCKH vectun obsoxkenu co Si (Ciauka 6). Tue ce co pazjauyHa TpaHy/anuja, 110 um
(Rocatec) win 30 um (CoJet) u ce atuinIpaar co MakCUMaJsieH IIPUTHCOK of 2,5-2,8 bar.

SesassnuEe

Cauxa 6. Cojet cucmem 3a KOMOUHUPAH NOBPUUHCKU MPEMMAaH

ITo mecouemeTo mocTankaTa ce KOMOMHUPA CO aIUIMKAIMja Ha CHJIMKOHCKH IIpajMep U CO
Toa ce ¢dopMHpa peakTHBHA MOBPIIMHA KOja OCTBapyBa mozobpa Bpcka. Cemak, pa3HU aBTOpU
JIOIILJIe 71O CIIPOTHCTABEHU Pe3Y/ITaTH U CIOpeJ] HEKOW OBaa IIOCTallKa cO37laBa IOBPIIMHA CO
IIOMaJIa ParmaBoCT U 0C/Iab0 MEXaHUYKO TIOBP3YBAKhE CO IIEMEHTHUTE?4.
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AJITepHaTHBHU TPETMaHU

[TorpebaTa ma ce 3rojieMH PeaKTUBHOCTA HA MOBPIIMHATA Ha IUPKOHHjaTa JOBEJA JI0
Pa3Boj HA MHOTY HOBH, HO CEYIIITE HEOBOJIHO UCITUTAHU MOBPIITUHCKH TPETMAHU.
Hanecysarmwe na naasma (hexamethyldisiloxane) co momorn Ha peaktop (Plasma Electronic,
Germany), 6u co3zlajia KOBaJIEHTHH BPCKU KOW ja 3roJIeMyBaaT cujiaTa Ha Bpckara. Ilimasmara
COJIP’KH JOHU3WPAHU TaCHU jJOHH, €JIEKTPOHH U aTOMH, a HAUMHOT Ha JIeJIyBakhe He € CeyIlTe
JTOBOJTHO pa3jacHeT?5.

Jlacepckomo mpemuparee so Er:YAG(epouym) uau CO- aacepu, Moxe aa ce
MpUMEeHyBa KaKO IIOCTallka 3a OCTBAapyBame I07I00pa BpPCKa €O IeMeHTHUTe, a e(peKTOT Ha
JlacepoT Ha IIMPKOHHjaTa ce o0jacHyBa €O OTCTpaHyBalbe€ HAa YECTHI[M O IMOBPIIHMHATA CO
MHUKPOEKCILJIO3UH U HCIIapyBambe, BO MPOIieC HapedeH abJiarmjac.

Memodom Ha ceaeKmMueHo uHurmpayuorHo Hazpusyeare (SIE) ja
HapamaByBa MOBPIIIMHATA HA IUPKOHHjaTa CO TOIUIOTHO CTapeerme U Audy3rja Ha TPAaHUYHUTE
yecTHuku. Ha MOBpIIMHATA ce HAaHECyBa HUCKO TOIUIMBO CTaKJIO, U TOTOA CO IMOCTalKa Ha
TOIJIOTHO WHJyIIMpaHa GuiaTpanuja ce BPIIN peapaHKUparmbe Ha KPUCTAINTE HA IUPKOHUjaTa.
CrakjoTo ce OTCTpaHyBa CO BoJieHa Oama co 5% GIIyopBOJIOpOAHA KHUCEIHWHA, CO IITO Ha
MIOBPIIIMHATA OCTAHYyBaaT HAHOIOPO3HOCTH CO HUCKO BHCKO3€H CMOJIECT MaTepHjasl Koj Iocie
MoJIMMepPHU3allfjaTa OCTBapyBa COJIU/THA BpCcKa?’.

OsBaa mocrarnka ja akTUBHpPa MOBPIIMHATA HA UPKOHUjaTa HA MUKPO HUBO, HA HUBO HA
TpaHy/IM, KOM Ha IIPOMEHA Ha TeMIlepaTypa pacTaT BO roJieMHHA U JI03BOJIyBaaT audy3uja HA
paznuuHu eneMeHTH. OBOj (EeHOMEH T MeHyBa TIIOBPIIMHCKUTE KapaKTEPUCTUKU Ha
IUPKOHUWjaTa, TH IOKAuyBa KAaMMWJIAPDHOCTA W CIJINTE HA TeH3HWja, BPIIM peapaHKMaH Ha
TpaHyJIUTe, HUBHO OJ[BOjyBalbe WM Jin3rarbe. HUCKO TOIUIMBOTO CTAaKJIO KOe ce HaHecyBa Ha
MOBPIIMHATA COAPKU 65% cumunuyM, 15% aIyMHUHHYM, 10% HaTpUyM OKCHJ, 5% KaJIUyM
okcusl U 5% tutaHuyMm okcup, co kommnatubmieH KTE, u Toa mocie 3arpeBamero Koe e
KOMIIJYTEpCKH KOHTPOJIMPAHO, IIOCTUTHYBA ONTHMaJIHA JAudy3uja CcoO TpaHyJIuTe Ha
KepamMHuyKaTa Maca.

Anaukayuja Ha cmakxaernu nepau win silicon tetrachloride (SiClg) co racua
JIETIO3UIMja € TIOCTANKA O] TOHOB KapaKTep U HEj3UHHUOT e(eKT Bp3 IMOKAUyBaHeTO Ha
KOHIIeHTparyjaTa Ha Si, 6apa JONMOJHUTEJTHH HCTpakyBarba. Kaj 0BOj TpeTMaH HacTaHyBa
JIeTo3uIlfja Ha cuukateH caoj Si(x)O(y) co mana aebennHa 10 2,6 nm, €O IITO Ce 3roJeMyBa
OpojoT Ha MecTaTa Ha KOU Ce OCTBApyBa XEMUCKO CIIOjyBahe CO COO/IBETEH OPTaHCKU-JIKAJIEH
IpajMep O7] KOHBEHIIHOHAJIHUTE TIOCTAIIKI28.

HanocmpykmypHo 00.10%cysare cO arymMuHuym e TocTanka co 6Opsa
MpEeUIUTAIja HA AIyMUHUYM XUAPOKCH/ (KOj MOTEKHYBa OJ XUpoJyn3ara Ha HaHeceH AIN
MpAlIOK HAa NOBPIIMHATA Ha IUPKOHHjaTa) IPH IITO CE€ CO3/aBaaT IEPHEHAUKYJIAPHO
IIOCTaBeHN HYyKJIeaTH, KaKO XeTeporeH ¢JIoj co JebeqmHa 6 nm U JO/DKMHA 240 nm HA
MOJIUKpPUCTATHUTE JaMenu. OBHe TPENUIUTATH II0 3arpeBarkbe Ha 900° C dopmupaar
TPAaH3UTEH AIYMHUHHUYM, a CcaMara IIOCTAallKa € XEMHCKH IpeATpPeTMaH KOj ja 3rojiemMyBa
PeaKTUBHOCTA ¥ OBO3MOXKYBa II0JIECHO BJIAKHEH€ Ha ITUPKOHUjaTaI.

0O06.103cy8are cOo KepamMuuku NPAWOK € HEWHBa3WBHA IIOCTAIKa CO KoOja ce
HaHeCyBa KalllecT ¢JIOj Ha IIUPKOHUYMCKU MPAIIOK. 3a BpeMe Ha CHHTepyBamweTo ce ¢popMupaar
IOPH CO PAa3JIMYHU JUMEH3UU M CO TOA IMOBpIIMHATA ce akTuBHpa. OBa € HEWHBA3WBHA
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IIOCTAIIKA, KOja YIIITe IPOU3BOIUTEIOT OM MOXKEJI /1A ja alUTHUI[Mpa Ha paMKaTa U PecTaBpalliuTe
Jla ce BeKe IIOJITOTBEHH 3a CIIOjyBambe.

I'achama gayopunHusayuwja e xemucka MogudUKanuja co co3faBalbe Ha TEHOK
okcu(uyopuzieH CJI0j Ha TOBPIIMHATA, KOj € TIPETIPUEMYHUB 332 OPTaHOCHIMKATHUTE.
ITponeaypara e KOMIUIEKCHA, ce W3BeyBa BO ILJIa3Ma PEAKTOp, CO BaKyyM M aIUIMKanuja Ha
¢dyopot Bo racHa cocrojba.

Pe3ysraTti U JUCKycHja

[TecouerweTo IpecTaByBa IIMPOKO KOPUCTEH TPeTMaH BO CTOMATOJIOTHjaTa M OBaa
IocTankKa ce MpPHMeEHyBa 3a Jia Ce CO3/a/ie HapalaBeHa IMOBPIIMHA Koja OM OBO3MOXKHKJIA
IIOCHJTHA MeXaHUYKa MUKPO-pPeTeHI[Hja Ha OCHOBaTa CO KepaMUYKHUTe Macu 3a daceTupame U
neMeHTU. [lecouermeTo ja MeHyBa IMOBpIIMHATA HAa IUPKOHHjaTa M HEj3MHATa PAlaBOCT, HO
e(deKTOT Ha OBOj TPETMaH HA CHJIaTa Ha BPCKATa JlaJl CIIPOTHUCTABEHU PE3YJITATH BO MOBEKETO
cryauu. Criopesi HEKOM aBTOPH camaTa IIOCTAallKa 3aBHCHO O] TPaHyJIallfjaTa Ha YECTHUKUTE
VMMa HeTaTUBHO BJIMjaHUeE Ha MOBPIIMHATA U MPEJU3BUKYBA CTPEC KOj BOJIM KOH MOHOKJIMHUYKA
daszna TpaHchopmanyja U MOBPIIMHCKH KOMIIDECUBHH CTPECOBH KOM /IaBaaT 3ToJIeMeHa
IBPCTMHA Ha KpIIeme, HUCKA TEPMUYKa Jerpazanuja u npcHatuHu. [Ipomopnujata Ha
MOHOKJIMHIYKATA (pa3a Kaj MUPKOHUjaTa ke 3aBUCU O/ [MjaMeTapoT Ha aOpa3uBHUTE YECTUUKU
U HUBHATa yZapHa eHeprujas’. Op Apyra cTpaHa CIOpeZ HEKOU aBTOPH BHCOKATa KMHETHYKA
€HEepTHja of yJapHara cria Ha abpa3svBHUTE YECTHYKHU MOXKE XEMHUCKH J]a ja KOHTAaMHHUpPa
MOBPIIIMHATA W JIa ja 3roJIeMH aTXe3WBHATa CHUjla IOMery JBeTe CIOjHU MOBpIIMHHU. Ha Toj
HAYMH TECOYEHETO CO Majia TpaHyJIalija U HU30K IPUTHUCOK ja HapalaByBa MOBPIIUHATA U OU
MOJKEJI0O /a ja B3ToJIeMH CHWJIaTa Ha MUKPOTEH3WJIHATA aTxXe3Wja IoMely KepaMHuKaTta |
nopresaHckata macas'. Cropes Jpyra cTyAdja Koja € W3BelleHa CO aJyMHHHYMOKCHUIHU
YeCTHYKH CO PA3JIMYHA rojieMuHa (25-250 MUKDOHH), ITOCTUTHATA € HaparaBeHa IOBPIIWHA
KOja IOCTUTHYBA 0100 aTXe3UBHU PE3YJITATH BO OJTHOC HA OCTAHATUTE ITOCTAIIKU32.
CrnopezieHO €O IOCTAIKaTa Ha CTPYKEHe, IeCOUErHheTo € MO(UH IMPOoIEeC U CO Hero ce rybu
3HAUMUTEJTHO IIOMasia KOJWYMHA Ha Marepujan ojf moBprmimHara. Ilocramkara co3zgaBa
MIOBPIIIMHCKY JlepeKTH, HO THe HEMaaT HEeraTHMBHO BJIMjaHHE Ha I[BDCTHHATA HAa MAaTepUjaJIoT,
TyKy HaAIpOTHUB OM MOKeJie Ja uMaaT mo3uTuBeH edekt. OBa ce objacHyBa co edeKTOT Ha
TpaHcopMHUpaHaTa MOHOKJIMHMUYKA ¢aza Koja Co3/laBa KOMIIDECUBEH CTpeC KOj ce
CIIPOTHCTABYBA HAa CUJIATA HA JIeTpajialifja o/ HacTaHATUTE JTePeKTr33.

KombuHupaHa mocranka Ha IMecouere W alUIMKalldja Ha XeMHUCKO CPEJICTBO JIAjHEp €
IocTamnka koja 06e36e/myBa panaBa MOBPIIMHA 32 MUKPOMEXaHUYKO ITOBP3YBabhe, 3r0JIEMYBAhEe
Ha XeMHCKHOT KallallUTeT U 3roJIeMyBabe Ha CUJIaTa Ha Bpckara. KoMOuHMpare Ha mocTamkara
necoueme U pochaTHN MOHOMEPHU-METATHHN IIPajMEPH, UCTO TaKa MMa IMTO3UTHBHO BJIMjaHHUE HA
BpCKaTa CO CMOJIECTHTe IieMeHTH34. I[lecouemeTro HMMa HAjrojeMa yjaora BO YHCTEHE U
3r0JIEMYBarbe Ha KOHTAKTHATA MTOBPIIIMHA, CO3/IaBajKU YCJIOBU 3a I00pa XeMICKA BPCKA.

Jlajuepure ce 0OJIOTM KOU Ce HAHECYBAaaT KaKO TEHOK MerycjIoj-MHTep30Ha IOMery
IIIpKOHMjaTa U daceTHATa KepaMHuKa. Tue cofpKaT NUTMEHTH BO CBOJOT COCTaB U HA TOj HAUUH
BpIIAT ¥ KOpeKIMja Ha Oesata 06oja Ha IIMPKOHUYMCKaTa OCHOBA, HO KCTOBPEMEHO ja
3IJIeMyBaaT CIIOCOOHOCTA Ha BJIaXKHEHe Ha MOoBpIIMHaTa. [IpajMepuTe ce cpe/icTBa KOM BpPIIAT
XeMHCKa IMpUIpeMa HAa KepaMUYKaTa IOBPIIMHA U TO 3aCUIyBaaT aTXE3UBHOTO CIIOjyBarbe
rnoMery pasjnyHu MOBpIIHHU. OBaa mocTamka HacTaHyBa CO CO3/IaBambe Ha CJI0j KOj T MeHyBa
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XuIpOPUIHNTE KapaKTEPUCTHKA HA IMOBPIIMHATA M OBO3MOXKYBAa HEJ3MHO OITHMAJIHO
HapJIaKHyBame. CHJIaHUTE KOM Ce KOPHCTAT 3a aTXE3UBHU IIEJIU C€ TPHAIKOKCH CHJIAHCKH
mpajMepu IITO 3HAYM JleKa IocelyBaarT pas3iudHu peaktuBHu rpymu (M,R,X) 3a cekoj
MaTepHjajl co KOj MMaaT CIIOCOOHOCT Jia ce IoBp3yBaaT. I'pymara X e Xuapou3upaHaTa rpyma
KOja OBO3MOXKYBa IIOBP3yBake CO XHAPOKCWJIHATA Trpyla Ha AaKTUBHpPAHATa KepaMHYKa
moBpiuHa. [IpajMepuTe cO CBOETO JeyBambe JlaBaaT JIOJTOTPajHa CTAOMJIHA BpCKa CO
CMOJIECTHUTE [IEMEHTH, HO CaMO BO KOMOMHAIH]ja CO ITeCOYerhess.

3rojieMyBameTO Ha KOJIMYECTBOTO Ha Si Ha MOBpIIMHATA Ha IUPKOHHjaTa II0
TPUOOXEMUCKUOT TPETMaH 3a IoBeke 071 70% BO KOMOWHAIMja CO CHJIMKOHCKH areHCH, MOXKe /1a
ja 3aCHJIH BpCKaTa coO CMOJINTE, HO He U (paceTHUTe KepaMUYKH MacH. J[pyru aBTOPH IIOCOUyBaaT
JleKa KOHIleHTpamujara Ha Si Ha moppmmHarta Ha In Ceram Zirconia M HEKOW HUTpHja-
CTaOWIN3UPAHU UPKOHUYMCKH MacH, IIOCJIe TPDETMAHOT € MHOTY ITOHUCKA 1,25-4,2%, U TaKa He
ycIeBaarT /ia OCTBaparT JI0JITOTPajHa U cTabKIHA BPCKase.

TemmepatypHuTe MPOMEHH (3arpeBame U JIaJlelhe) KOM Ce jaByBaaT 3a BpeMe Ha
JIACEPCKUOT TPETMaH, Ipelu3BUKyBaaT ¢azHa TpaHcdoOpMalpja BO KepaMHUYKaTa Maca U
Hej3UHO omTeTyBame. Ce mpemopadyyBa HHCKAa JlacepcKa MOK M TOCTOjaHO, OOWJTHO BOJAEHO
JIaziee, Nako 106ueHuTe Jab0paTOPUCKH PE3YJITATU OFf OBOj THUII Ha TPETMaH, ce co mocaab
edeKT 071 MEXaHMIKUTE TPETMAHU3’.

CesleKTHBHOTO HWHGQWITPAIMOHO HArpU3yBakhe CO37[aBa HapalaBeHa IIOBPIIMHA, a
IpeHOCT HA IOCTalKaTa € KOMIIjyTepcKaTa KOHTposa Ha JyaboumHara Ha Opasaure. Hekoun
CTYyIUH YKa)KyBaaT JIeKa ITOPO3HOCTUTE KOHM CO OBaa IOCTamka ce opMUpaar Ha MOBPIIMHATA
1,5Um, cenak He ce JIOBOJIHU 32 JIa ce CJIyuH AudysujaTa Ha CTOIIEHOTO CTAKJIO.

[Tocramkata cO HaHeCyBam€ KEPAaMHUYKU IIPAIIOK JaBa MOMKHOCT 3a IOIIMPOKO IIOJIe HA
alUInKaIyja Ha [MUPKOHUjaTa, 0COOEHO MpU M3pabOTKA HA TEIIKO PETEHIIMOHU CKEJIETH KAaKO
JIAMUHATHU U AJITEPHATUBHU KOHCTPYKITUMS3S,

JlobueHuTe TO/IATOIM Of AHAJIM3UPAHUTE TPYJOBU U HUCTPAKYBamha JaBaaT Pa3jIudyHU,
IypU U KOHTPAJUKTOPHH PE3YJITaTH, HO TOA BEPOjaTHO Ce JOJDKU IpeJ Cce Ha Pa3THIHUTE
TUIIOBU HA IUPKOHUjA U TECTUPAYKH MeToAu. TOKMYy XeMHCKHOT COCTaB HA IUPKOHHjaTa UMa
MO:KeOU IMPUMAapHO 3HAUEHe BO ITOCTAlKaTa Koja 6u Tpebasio Jja ce MpUMeHU 3a A0OUBame Ha
ONITHMAaJIHU PEe3YJITaTH 32 CHJIaTa Ha BPCKaTa, IIOTOA PACTOjaHHUETO, IPUTHUCOKOT, COCTABOT HA
abpa3WBHUTE YECTHUIH, KAKO U COCTABOT HA aIJTUIIMPAHUTE XEMUCKHU CPEZICTBA.

3axryqonu

Crnopes orpaHUYyBamara KOW TM UMAaaT in vitro ucrnuTyBamaTa U JOOUEHUTE PE3YJITaTU
O] pasIJIe/IaHNTe CTY/IUH, MOJKe JIa ce 3aKJIyUH JleKa:
- I/1360pOT Ha TIOBPIIMHCKHOT TPETMAaH 3aBHCA O[] THIIOT W XEMHCKHOT COCTaB Ha
IHUPKOHUYMCKATA U (haceTHATa KEPAMUKA, KAKO U Ha CMOJIECTUTE [IEMEHTH;
- aITMKanpja Ha JlajHepH KaKO XeMHUCKH TPeTMaH IMOKa)KyBa Hajio0pa BpCKa CO KEpAMUUKHUTE
MacH 3a paceTrparbe Kaj MacuTe o/ UcTU cucteMu co komnatuomiau KTE;
- amMKanyja Ha TpPUOOXEMHCKU TpeTMaH (mecouerwe + cmiInKaTuzanwja) u docdaTHH
MOHOMepH, ITOKaXKyBa Hajio0pa BPCKa CO CMOJIECTUTE KOMIIO3UTH;
- QJITEpHATUBHUTE TPETMAHHU CEYIITE HE ce JJOBOHO HUCIUTAHU U MOTPeOHO € BHUMATEHO JI1a ce
MIpUMEHYBAaar.

npumeHo Ha:

Cmp. 20 - 40




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Surface treatments of zirconium dioxide ceramic for achieving
better adhesion with veneering porecelain and cements
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Summary

Bi layered all ceramic systems despite great clinical use, still show lower values for shear
bond strength with veneering porcelains and resin cements. Zirconia possesses nonreactive
surface, resistant to conventional treatment procedures like etching, and therefore many
different types of surface treatments are developed. In this review of the existing surface
treatments alteration, they are classified according to the manner of performance and the effect
on the relationship and adhesion of zirconia with other elements. Surface treatments of zirconia
perform alteration of the surface, increase of reactivity and adhesive power of ceramic in
relation to the porcelain veneer and cements. Mechanical, chemical, combined and alternative
treatments are most commonly used procedures, and their advantages, disadvantages and
applications are still contradictory in relation to there effects and test methods.

Keywords: zirconia, surface treatment, veneering porcelain
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Introduction

All ceramic systems are more often represented in everyday prosthetic practice. Various
ceramics used for manufacturing of the core, have weaker strength from conventional steel
alloys, and therefore the substructure of the bridges in the posterior region is performed by
highly resistant oxide ceramics-alumina and zirconium oxide ceramics!. Today zirconium oxide
ceramics are used for making the core of single crowns, bridges, dental implants, orthodontic
briquettes and others. Despite the existence of various fabrication methods (hot pressing, slip
cast etc.), modern milling procedures with CAD-CAM processing systems (Figure 1) and the
procedure of layering veneering porcelains are most common.

Figure 1. CAD-CAM system for machining

Besides possessing high strength, excellent biocompatibility and aesthetics, zirconia
ceramics are non-reactive and resistant to conventional procedures for surface treatment.
Therefore their adhesion with other elements-veneering porcelains and cements is lower, and
represents the weakest part of these constructions34. Surface treatments of zirconia, their
advantages and disadvantages, as well as the application, are necessary for the successful
operation of these systems.

Literature review

Zirconia with its compact surface is resistant to conventional procedures of etching in
acidic and alkaline media that are commonly applied with other ceramic materials. Roughness
procedures and grinding, according to some authors have the opposite effect on flexure strength
and adhesions. When performing both treatments, we mechanically remove part of the zirconia
surface, however grinding with rough diamond blade (150um) has more invasive character and
it incurs higher temperature changes. This heating can be above the critical point of the 700°C
and cause reversible matrensic t—m transformation (transition from tetragonal to monoclinic
crystal form) (Figure 2).
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Figure 2. Overview of three crystalline forms of zirconium oxide ceramics
monoclinic b. tetragonal c. cubic)

When examining the surface with SEM, greater presence of monoclinic crystals on the
surface, is more common among treatment with air-abrasion, than during grinding®. The heat
developed with grinding is much higher, and exceeds the critical value in which zirconia is again
stable and is not transformed. In contrast, according to Swain et al.8 in the grinded area of ceria-
stabilized form of zirconia, the amount of monoclinic phase is five times higher. Other
procedures of treatment with application of chemicals are widely represented, although they
obtained conflicting results. Cleaning of the surface and its activation with the air- abrasion
procedure, and then applying various primers, showed a positive effect on the adhesion among
multiple authors, while the study examining the effect of two types of silicone agents for
adhering with resinous cements, did not show higher values of the adhesion strength 7.

Material and methods

This review of the surface treatments for zirconia, is based on the papers published in the
last fifteen years, in English language. We used a variety of sources, according to the keywords,
online medical data bases, books and papers in the field, with laboratory in vitro studies. The
procedures for carrying out surface treatments of zirconium oxide ceramics are different, but
mostly, their division might be into four groups: mechanical, chemical, combined mechanical-
chemical treatments and new alternative treatments.

Mechanical procedures for alteration of zirconia surface include grinding and air-abrasion,
chemical alteration procedures include application of various substrates-liners and primers, and
combined procedures are mechanical with application of chemicals.

Mechanical surface treatments

Most common mechanical procedure represents air-abrasion with particles of aluminum
oxide (grain 30/50/100 um, distance 10 mm, length 15 sec, max. pressure 2,3-2,8 bar), which
causes air abrasion on the surface, but roughened surface can be observed only with a SEM
(scanning electron microscope) and profilometar9. The values of roughness vary with different
types of zirconium oxide ceramics (In-Ceram Zirconia, Cercon Zirconia Degudent, Lava 3M-
ESPE) and range from 6, 94 nm Ra (the untreated surface) *°, up to 45, 77 nm, up to 1000 nm*:.
The different roughness is a consequence of the different composition of the zirconia, namely

accepted:

Cmp. 20 - 40




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

In-Ceram zirconia actually contains 63% aluminum and only 32% zirconia and 4% glassy
matrix, which means it possesses greater granulation and strength, and therefore the air-
abrasion procedure is more effective'2. Different grain sizes, pressure, duration and distance
from the surface are found in different authors. In some cases surface roughness impact
positively, while in others has a negative impact on the strength of the adhesion with the
veneering porcelain and adhesive cements?3.4.

Grinding of the surface with diamond burs of different fineness creates deep roughened
surface, high temperature and monoclinic transformation on the surface. The procedure itself
could create residual compressive stress, which increases flexure strength and hardness of the
zirconia ceramic. On the other hand, the deep defects may represent stress inducers which may
adversely affect the strength of the adhesion?s.

Chemical surface treatment

Chemical surface treatments of zirconia represent application of different chemicals as
phosphate monomers, and today there are several commercial systems used for that purpose
(AZ Primer-Shofu Dental Corporation, San Marcos, CA), Clearfil Ceramic Primer-Kuraray
America, Houston,TX), Monobond Plus-Ivoclar Vivadent (Figure 3) and others. They contain
different concentrations and types of monomers, with various techniques and time of
application?®.

Figure 3. Different types phosphate monomers

Phosphate monomers form chemical bonds with zirconia surface through their resinous
connections at the ends, which are associated with adhesive cements. They present acids and
some as Monobond Plus, contain silane, which enables the connection with other silicon
surfaces. According to some authors combining silanes in an acidic environment, can lead to
decreased stability of silane and weaker adhesion force 178, Most primers do not provide
significant positive results, so the individual authors propose mechanical treatment of the
surface with air-abrasion, before the application?.

Other types of chemical alteration are silicone coupling agent (trialkoxysilan) which
are hybrid, inorganic-organic bi functional molecules, that form a net with the hydroxyl
groups(OH) of Si in the ceramic surface, polymerize with the resinous matrix composite,
reducing the surface tension, and thus perform the "wetting" of the surface (Rely X-ceramic
primer, Ivoclar Vivadent, Amherst, NY) (Figure 4)2°..

accepted:

Cmp. 20 - 40




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

¥

#offE |

Figure 4. Silicone agent for chemical treatment

More recently used, new primers are mixture of organophosphates and carboxylic acid
monomers, and which have shown good and quick results. Although several types of silanes
exist, they do not show significant effect on the zirconia surface which has reduced or no amount
of Si2t. This is probably due to the hydrolytic decomposition of silicon connections occurring in
the oral medium, which affects the stability of the adhesive surface2=.

Materials that will ensure continuous, physical adhesion, and compensation of
inadequate CTE (coefficients of thermal expansion) are porcelain liners. They represent a
ceramic materials that aim to play the role of opaque at the metal-ceramic restorations. Surface
liners (Cercon Ceram Kiss Liner-Degudent, IPS e.max Zir liner), are used in the form of paste or
powder and liquid, and is applied in a thin uniform layer 0,1 mm with a glass ball tool, and then
baked under the instructions of the manufacturer. Liners are ceramic materials whose function
is to provide surface roughness, modification of color of the white zirconium base and improve
the mechanism of adhesion with porcelain (Figure 5). Glassy ceramic liner involved with proper
consistency is supposed to represent a pigment layer and "wash bake" process.

Figure 5. Porcelain liner in the form of a paste
Some authors in their studies still indicate that the application of liner has only aesthetic
effect, and does not influence the strength of the relationship between ceramic materials.
Application of a thin layer of liner, and slow cooling process had showed the effect of reducing
the residual stress in ceramics23.

Combined surface treatments

The combined surface treatment for depositing Si (tribo-chemical treatments) which
represent laboratory (Rocatec system) and clinical methods (Cojet system), represent surface
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air-abrasion with aluminum particles coated with Si (Figure 6). They have different grain sizes,
110 um (Rocatec) or 30 um (CoJet) and apply a maximum pressure of 2,5-2,8 bar.

Figure 6. Cojet system combined surface treatment

After air-abrasion the procedure is combined with an application of silicone primer, and
thus form a reactive surface which achieves a better connection. However various authors have
come to conflicting results, and according to some, this procedure creates less surface roughness
and less mechanical connection with cements 24.

Alternative treatments

The need for better reactivity of the zirconia surface led to the development of many new,
but still insufficiently tested surface treatments.

Application of plasma (hexamethyldisiloxane) using a reactor (Plasma
Electronic, Germany), would create covalent bonds which increase the strength of the
relationship. The plasma contains ionized gas ions, electrons and atoms, and the manner of
operation is not yet sufficiently understood2s.

Laser treatiment so Er: YAG (erbium) or CO2 lasers can be used as a procedure
for achieving a better relationship with the cement, and the effect of the laser on zirconia is
explained with the removal of particles from the surface, by evaporation and micro explosions,
in a process called ablation2¢.

The method of selective corrosion infiltration (SIE) is roughening zirconia
surface with thermal aging and diffusion of the limit particles. Low melting glass is applied on
the surface, and then the process of heat-induced filtration is carried out to rearrange zirconia
crystals. The glass is removed in a water bath with 5% hydrofluoric acid, and the nano porosities
remain on the surface like low viscous resin material, achieve solid adhesion after
polymerisation27.

This procedure activates the zirconia surface on micro level, the level of the granules, and
when the temperature change, they grow in size and permit the diffusion of other elements. This
phenomenon changes the surface properties of zirkonia, rise the capillarity and forces of
tension, and does the rearrangement of the granules, their separation and sliding. Low melting
glass applied to the surface is comprising 65% silica, 15% aluminum, 10% of sodium oxide,
potassium oxide 5% and 5% of titanium oxide with a compatible CTE, and after computer
controlled heating, optimal diffusion of the ceramic granules is obtained.
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Application of glass pearls or silicon tetrachloride (SiCl,) with gas deposition
procedure is of recent nature and its effect on the increasing of the concentration of Si, requires
further research. In this treatment deposition of silicate layer Si(x)O(y) with a small thickness of
2,6 nm, increase the number of places which implement chemical coupling with suitable organic
alkaline primer by conventional procedures=s.

Nanostructure coating with aluminum is the procedure of rapid precipitation of
aluminum hydroxide (derived from the hydrolysis of AIN powder applied on the zirconia
surface) which creates perpendicular nucleates as heterogeneous layer with thickness of 6 nm
and a length of 240 nm of polycrystalline plate. These precipitates after heating on 900° C form
transient aluminum, and the procedure itself is a chemical pretreatment which increases
reactivity and makes zirconia wetting easier 29.

Coating with ceramic powder is non-invasive procedure when sludgy layer of
zirconium powder is applied. During sintering pores with different dimensions are formed and
the surface is activated. This is a noninvasive procedure that manufacturer can apply to the
frame and restorations would have already been prepared for connecting.

Gas fluoridation is a chemical modification which creates a thin oxy-fluoride layer on
the surface, that can easily connect to organic silicates. The procedure is compley, it is carried
out in a plasma reactor, with vacuum, and application of fluorine in the gaseous state.

Results and Discussion

Air-abrasion is widely used treatment in dentistry, and this procedure is applied to create
roughened area, which would enable stronger mechanical micro-retentions of the core and
veneering porcelains and cements. Air-abrasion alter the zirconia surface and its roughness, but
the effect of this treatment on the adhesion strength gave opposing results in most of the
studies. According to some authors the procedure is depending on particle size and has a
negative impact on the surface, and causes stress which leads to monoclinic phase
transformation and surface compressive stresses that provide increased flexure strength, low
thermal degradation and cracks. The proportion of monoclinic faze in zirconia will depend on
the diameter of the abrasive particles and their impact energys°. On the other hand, according to
some authors, the high kinetic energy of impact force of the abrasive particles may chemically
contaminate the surface and increase the adhesive force between two interface surfaces. That
way air-abrasion with small granularity and low pressure can roughen the surface and could also
increase the strength micro tensile adhesion between zirconia and veneering porcelain.s:.
According to another study that has been conducted by the various authors, aluminiumoxide
particle size (25-250 microns), roughened surface achieves better adhesive results compared to
the other proceduress2.

Compared with the procedure of grinding, air-abrasion is finer process, and is losing
significantly smaller amount of the material from the surface. The procedure creates surface
defects, but they do not negatively affect the firmness of the material, but on the contrary could
have a positive effect. This is explained by the effect of transformed monoclinic phase which
creates compressive stress which is opposing the force from the degradation of the occurred
defectsss.
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Combined procedure of air-abrasion and application of chemical substances liner is a
procedure which provides roughened surface for micromechanical connectivity, chemical
increase in capacity, and an increase in the strength of the adhesion. Combining the procedure
of air-abrasion and phosphate monomers-metal primers, also has a positive impact on the
adhesion with resin cements34. Air-abrasion has the biggest role in cleaning and an increase of
the contact area, and creating conditions for good chemical relationship.

The liners are applied as thin interzone between zirconia and veneering ceramics. They
contain pigments in their content and in the way correct the white color of zirconia core, but at
the same time increase the ability for surface wetting.

The primers do chemical preparation on ceramic area and intensife the adhesion
between different surfaces. This procedure formate a layer which is changing the hydrophilic
characteristics of the surface of and allows its optimal wetting.

Silanes are trialkoxy silane primers which means that they possess different reactive
group (M, R, X) for each material they have the ability to link together. The group X is
hydrolyzed group that allows connection with hidroksil group on activated ceramic surface.
Primers are giving long-term stable adhesion with resin cements, but only in combination with
air-abrasions3s.

The increase in the quantity of Si on the zirconia surface after tribochemical treatment
for more than 70% in combination with silicone agents, can strengthen the adhesion with resins,
but not veneering ceramics. Other authors point that the concentration of Si on the surface of In
Ceram Zirconia and some yttrium-stabilized zirconia ceramics, are much lower after the
treatment from 1.25 to 4.2%, and so they fail to establish long-term and stable relationships3®.
Temperature changes (heating and cooling) that occur during laser treatment, are causing phase
transformation in veneering ceramic and its damaging. Low laser power and steady, water
cooling is recommended, although the received laboratory results for this type of treatment
showed the weaker effect then mechanical treatments7.

Selective infiltration etching creates roughen surface, and the advantage of the procedure
is computerized control of the grooves. Some studies said that the porosity which are formed on
the surface by this procedure are 1,5um, but however, they are not sufficient for melted glass
diffusion.

The procedure with the coating of ceramic powder gives the possibility of much wider
scope of application on zirconia, especially during the preparation of the hard retentive cores as
laminates and alternative constructions3s.

Data from the analyzed papers and research were giving different, even contradictory
results, but it is probably owed to the various types of zirconium and testing methods. Chemical
composition of zirconia maybe has the primary importance in the procedure that should be
applied to obtain the optimal results for the strength of the adhesion, then the distance,
pressure, composition of the abrasive particles, as well as the composition of the applied
chemical agents.

Conclusions

According to the limits of in vitro testing and the results obtained from the reviewed
studies, it can be concluded that:
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- The selection of the surface treatment depends on the type and chemical composition of
zirconia and veneering ceramics, as well as the resin cements;

- Application of the liner as chemical treatment shows best adhesion with veneering porcelains
of the same systems with compatible CTE,;

- Applications of tribochemical treatment (air-abrasion + silikatization) and phosphate
monomers, shows best adhesions with resin composites;

- Alternative treatments are still not being tested enough, and it is necessary to be carefully
applied.
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MuxkpoouoJtoniku edexkru Ha fidelis ITI nd:YAG sacepor npu TpeTMaH
Ha NapoJAoHTAJTHaTa 00JIeCT

Microbiological effects of fidelis III nd:YAG laser in treatment of
periodontal disease

Ana ByukoBcka, CunBana I'eopruesa, Becua KoreBcka, Mupjana I[lepkoBcka —
bubanoscka, Kupo IBaHoBcku, Maja [TanmuioBa

Ancrpakr

ExnepuMeHTATHUTE CTYIUM T'O MOTBPAYBAaT MMO3UTHBHUOT edeKT Of] MpUMeHaTa Ha
Fidelis III Nd:YAG sacepoT Bo TepamyjaTa Ha MapofOHTAIHATA OOJIECT KOj MPUOHECYBA 3a
mo1o0pyBae Ha KJIMHUYKATA CIMKA IIPEJT cé MPeKy OTCTPaHyBame Ha MAaTOreHUTE OAKTEPUCKU
JIETIO3UTH.

Ilesr Ha TPYAOT:

[Tpeky MUKPOOHOJIONIKA HCIUTYBamka Ja ce mpocyienu edeKTOT O MpHMeHaTa Ha
sacepckoto onTruko BiakHO Ha Fidelis III Nd:YAG sacepoT Kako JOIOJTHUTETHA TePAMeBTCKa
MeTO0/1a Ha KOHBEHIIMOHATHATA [TAPO/IOHTOJIONIKA ITPOLIEIypa U J]a ce KOMIIapHpa co UCTaTa.

Marepujas 1 METOA;:

Bo ucnutyBameTo 6ea BKIIyYeHU 15 HAIMeHTU o7 obara mojia Ha BO3pacT of 28 - 74
TOAVHU CO JUjarHOCTUIIMPAHA XPOHUYHA MApOIOHTAIHA OOJIECT KOM MMaa HajMaskKy 18 - 20
3a0H, ¥ HajMaJIKy JiBa MMapOJIOHTAJIHU Ileba co Jyj1abourHa >5mm BO pasIMYHU KBajpaHTu. O
HCIIUTYBAKkETO Oea UCKIyYeH! MalMeHTH CO: MJIUTHU, WH(GEKTUBHU U CUCTEMCKH 3a00JIyBambha
KaKO ¥ OHUE KOU IIpUMaJie aHTUOMOTCKA Teparuja 3 Mecely Ipe/i CIIPOBeAyBalbe Ha TPETMAHOT.
MuKpoOHOJIONIKUTE UCIUTYBakha BKJIyUHMja OIpeZeslyBalbe HAa KBAHTYMOT Ha aepoOHaTa
aHaepobHaTa MHKpodJiopa BO CyOTHHTHBUIHHTE OHOMWIMOBH TIpel U IO CIPOBeJeHaTa
Tepanuja. Kaj cexoj ncnuTaHUK e/leH MmaposoHTasleH 11eb Oellle TpeTUPaH CO KOHBEHITMOHATIEH
MeXaHUYKH TpeTMaH (KOHTpOJIHA Ipyma), a Kaj APYTHOT OBaa MeToza Oellle HAJOIMOJIHETA CO
3aTBOPEHA KHUPETaXka CO ONTHYKO Jacepcko BiaakHO Ha Nd:YAG sacepoT (McnuTyBaHa rpyma).

Pesyararu:

MukpobuosomkaTa aHajIn3a I[OKaKa 3HAYWUTETHO HaMaslyBalbe Ha KBAHTYMOT Ha
OakTepuuTe BO cyOrmHrHBaHHUTEe OnoduaMoBu. Kaj mcnutyBaHMOT 3a0 MO CIIPOBEIEHHOT
KOMOMHHpAH TpeTMaH /OjAe /10 3HAYWTEJIHO HaMaJlyBarbe Ha aepoOHUTe U aHAepOOHUTE
OGakTepuu BO criopesiba co KOHTPOJTHUOT 3a0.

3akiIydoxk:

MukpoOHOJIONIKUTE UCIUTYBamka MOKaXkaa Jeka nmpuMenara Ha Nd:YAG yacepor Kako
JIOTIOJIHUTEJIHA TepaIleBTCKa MeETOZa Ha KOHBEHI[MOHAJIHUOT MAapOJOHTOIIKA TPETMaH, TH
HaMaJIyBa PENUINBUTE U I'M O/IP3KyBa TEPATIEBCKUTE TE3YJITATU MOOJIT BDEMEHCKU IEPHUO/I.

Kiyuaun 300poBH: Jilacepcka Tepanuja, KOHBEHIMOHAJIHA Tepanuja,
XPOHUYHA MPOJOHTONATHja
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BosBep,

Etmosiormjata Ha mapofoHTasHaTa O00JIeCT HWMa MyJITHKay3aJieH KapakTep, HO
JICHTAJTHUOT IUJIAaK Ce jaByBa KaKO Haj3HAYaeH E€THOJIONIKH (PaKTOp KOj MPETCTaByBa CJIOXKEH
€KOCHCTEM, BO KOj OIICTOjyBaar rojieM Opoj Ha MUKPOOPTraHu3MH 23, JJoKasKaHO e JieKa caMoO BO
cyOTMHTUBAJIHATa peruja ce MPUCYTHHU MOBeke O/ 300 BUIOBU PA3/IMYHU MHKDPOOPTAHU3MH.
[TapogoHTOMaTHjaTa € IMHPOKO IOBpP3aHA CO Pa3IUYHM, CJIOKEHH MHKPOOH Kako IITO ce
aepoOHU W aHaepoOHU OaKTepwH, IPU ITO HWH(PIaMaIMjaTa € Haju3pa3eHa BO MPHUCYCTBO HA
orpoMeH Opoj I'paM-HeraTHBHH OaKTepHUU BO JIEHTAJIHUOT IUIaK. BO JEHTaJIHHOT IUIaK ce
NpUCyTHU U ['paM-IIO3UTHBHYU KOKHU U OAIWIN YKe IMPHUCYCTBO, TO MEHyBa MHKPOOUOJIOIMIKHIOT
COCTaB45.

Kaj wHampemnatute ¢GopMH Ha MapojOHTONATHja, CO TPHUCYCTBO HA JIaOOKHU
MMapoJIOHTAIHU [1e00BHM, KOHBEHI[MOHA/IHATA Tepaldja He T JaBa OYEKyBAaHUTE Pe3yJITaTH.
Viorata Ha JacepuTe Kaj oBue (GOpPMH Ha TMapOJOHTOIATHja € MOIIHe 3HadajHa. Bo
JIMTepaTypaTa ce CIOMeHyBaaT MHOTY JIOKa3HH TPYAOBM KOU IO IMOTBP/yBaaT BJIHjaHHUETO Ha
JjlacepckaTa TepamHja Kako OTPOMHA IIPEJHOCT BO OJHOC Ha IapOJOHTOIAaTHjaTad7:8:9,
[IpBeHCTBEHO MpemHOCTa Ce OIJIeZlyBa BO MOKHOCTA Ha JIACEPCKUOT 3paK KOj OYKBaJIHO T'H
OTCTpaHyBa OAKTEPHUUTE U IO CTEPHIN3UPA MTAPOJOHTATHOTO TKUBO.

Co JlacepckmOT 3paK ce jgoara J0 IOCUTYpHO U T00e30eTHO 0cCI000IyBambe Of
OaKTepHCKUTE KOJIOHHH BO CIOpefda CcO KOHBEHIIMOHAJIHHUOT TperMaH. Co Heromara
coUCTUIIMPAHOCT Ce CO3/1aBaaT MOOP3H U MOIPENU3HH PE3YJITAaTH BO OJTHOC HA HAMaJIyBambEeTO
Ha MPOIIEHTOT 32 TYOUTOK Ha 3abure.

Ilesr Ha TPYAOT

Ilenta Ha OBOj TpyZ Oellle IpeKy OIpeZesyBarke HAa KBAaHTYMOT Ha aepoOHa U
aHaepobHa Mukpodsopa BO cyOrmHruBajaHUTE OHOMIWIMOBH TIIpeJ;, U IO CIPOBeAEHA
TepameBTCKa NpoLeAypa [a ce mpociaefu eeKTOT Of IPUMeHaTa Ha JIACePCKOTO OIITUYKO
pimakHo Ha Fidelis III Nd:YAG sacepoT Kako [IOTIOJIHUTENIHA TepaleBTCKa MeTOoJla Ha
KOHBEHIIMOHAJTHUOT ITAPOJOHTOJIOIKY TPETMAaH.

Marepujas 1 METOJ,

3a peasmzanyja Ha IOCTABEHATA I1eJ1 BO UCIUTYBAKHETO 0Oea BKIIyYEHU 15 MAIMIEHTH HA
BO3pacT of 28 710 74 TOAWHHU Off IBaTa I0JIa CO JIMjaTHOCTUIIMPAHA XPOHUYHA MMapaJIOHTATHA
OoJlecT, KOM MMaa HajMaJIKy JBa IMApOJOHTAIHHU Iieba co JyjiaboumHa >5 MM BO Pas3/IMuHU
kBazpaHTu. J[lujarHosara Oellle TOCTaBeHA MpPeKy KJIMHUYKA Tpersien U Rtg Haox.
Hcnuranunure KOW yuyecTByBaa BO OBaa CTy/Hja BO yCHaTa IMpa3zHUHA UMaa HajMaIKy 18 710 20
3a6u.

On ucnutyBameTo Oea MCKJIyJYeHU MAIUEeHTH CO: MAJIUTHH, HH(PEKTUBHU U CHUCTEMCKU
3aboyyBarkba, KaKO M OHHME KOW TPU Meceld Ipes HCIUTYBAamkeTO Owje IO/JIOKEHH Ha
MMapOZIOHTOJIONIKY TPETMAaH U IpUMaJle aHTHOMOTCKA Tepanyja.
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O/t cuTe UCITUTAHUITY YIECHUI BO UCITUTYBAIETO Oellre mobapaHa mrcMeHa COTJIaCHOCT
CO Koja HM Oellle TIOTBP/IEHO J€Ka HUBHUTE IIOJIATOIIM MOYKE Ja Cce KOPHUCTAaT BO HAyYHO
HUCTPaKyBauKu IeId. VIHIUBUAYyaJTHUTE IIOJIaTOIIK OJf JIMYEH KapaKTep U TMPeIABU/EHUTE
WCIIUTYBAaHU KJIMHUYKY MTapaMeTpu 6ea HOTUPAHU 32 CEKOj MAIMEHT OJJIEJTHO BO IIPETXO/THO 3a
Taa 11eJ1 n3paboTeHn KapTOHU.

Perujata onm koja ce 3emalne OpucOT Oellle IPETXOTHO H30JIMPaHA W HCYIIIEHA CO
KOPHCTEHe Ha aCIIUPaTOp, BATEPOJIHYU U CTEPUJIHO TaMIIOHYe 6e3 KOpUCTeme Ha mycrep. [Tocie
HampaBeHaTa IIO/ITOTOBKA CJIeJlellle TMOCTalKa Ha 3eMaibe Ha IMPUMEPOK 3a MUKPOOHOJIONIKA
aHaJIM3a CO IOMOII HAa CTEPWJIHHM XapTHEHU IIWJIIHM CO CTaHjap/Ha rosemMuHa. Co cTepuiIHa
MUHIETa XapTHEeHUTe IIHIIY Oea BMETHATH BO JHOTO Ha 11€00T U OCTAaBEHH in situ 20 CeKyH/IH.
[Tpu U3BJIEKYBamheTO Ha XapTHjaTa Oellle 0OpHATO BHUMaHUE KCTaTa Jia He /I0j7e BO KOHTAKT CO
IUTyHKaTa WA CO €MUTEJIOT Ha yCHaTa HIyIInHaA. IloToa 3eMeHuTe MPUMepOoIy 6ea CTaBEHU BO
IBPCTO 3aTBOPEHU CTEPIIHU BaKyTaHEPH, U Gea UCIIPATEeHH 32 IIOHATAMOIITHA MUKPOOHOJIOIIKA
aHaimza. Cure BakyTaHepu Oea MPeTXOAHO 0OesieskaHu co ImocebHa 0O3HAKA HA 3a00T 071 KOj ce
3eMallle IPUMEPOKOT.

MukpobuosonkaTa aHaJn3a ce peatn3upalie Ha HCTUTYTOT 3a MHUKPOOMIIOTHjA U
napasurosioruja npu MegunuackuoT dakysireT Bo CKorije.
JlobueHuTe mpuMeponu 6ea 3acayBaH! Ha KPBEH arap 3a KyJITUBHparbe Ha ['paM-IIO3UTUBHU U
I'pam-HeratuBHU aepobHU GakTtepun, u Illeniep arap 3a KysTuBupamwe Ha ['paM-IIO3UTUBHU U
rpaM-HeTaTUBHU aHAEPOOHU U GaKyJITaTUBHO aHAepOOHU OAKTEPUU.
JloOueHuTe pe3ysITaT ce CTaTUCTUUKHA 00paboTeHu U Tabes1apHO U TpadUIKH IPUKAKAHH.

Pesyaratu
Bo TekoT Ha cryujara Gelre 3eMaH OpUC 32 MUKPOOHOJIOIIKA aHAIN3a 0] HajAy1ab0KHOT

JleJT Ha TIapaIOHTATHUOT 11e0 3a CEMUKBAaHTUTATUBHO OZIpE/lyBakhe Ha MPUCYCTBO HA aepOOHU U
aHaepoOHH OaKTepUU.
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I'pagpuxon 1. I'paduuxku npukas Ha npoceuHuom 6poj Ha aepobHu baxmepuu no u npeo
mepanesmckama npoyedypa Kaj ucnumyeaHuom u KOHmMpoAHuom 3ab
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I'pagpuxon 2. I'paguuxu npuxas Ha npoyeHm Ha nodobpysare Ha MuKkpobuorowkama
@a0pa no mepanesmcekama npoyedypa
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RankSum Rank Sum U L p-level

Aerobic [ controled teeth  232.5000 212.5000 95250000 0.825561 0.406787
Aerobic f examined teeth 2840000 181 0000 6100000 2136120 0032670

Tab6eaa 1. IIpuxas3 Ha Mann-Whitney U mecm

Kaj xoHTpoJIHUOT 3a0 Ipej; TepameBTCKaTa MpoIeAypa BO IPOceK Oea perucTpupaHu
152.3+60.3 aepobHu Gaktepuu. Ilo TepameBTCKaTa MpOIEAypa BO MPOCEK Gea PETUCTPUPAHU
151.7+71.4 aepobuu 6aktepuu (I'pad. 1).

Cnopen Mann-Whitney U Tect paziukaTta Ha IPOCEYHUOT OpOj HA aepoOHU OaKTEpHN
KOU Ce PETHCTPUpPAAT IpeJ U [0 TepareBTCcKaTa MPOIEAypa € CTATUCTHYKY HECUTHU(MUKAHTEH
3a p>0.05 (p=0.406787) (Tab. 1).

Kaj ucniutyBaHuOT 3a6 mpes; TepameBTCKaTa MPOIEAypa BO MpPOCeK Oea perucTpupaHu
169.7+56.3 aepobHU OGakTepun. Ilo TepameBTCKaTa MpOIEAypa BO MPOceK Oea perucTpupaHu
144.3+56.2 aepobHu 6akrepuu (I'pad. 2).

Cnopen Mann-Whitney U Tect paziukaTta Ha IpOCEYHUOT OpPOj HA aepoOHU OAKTEPUH
KOU Ce PETUCTPUPAHU Ipel U II0 TepaleBTCKAaTa IpoIeaypa Kaj HCIUTYBAaHHOT 3a0 e
CTaTUCTUYKU CUTHU(DHUKAHTEH 3a p<0.05 (p=0.032670) (Tab.1).

Jduckycuja

PesynTaTuTe KoM U AOOMBME O/ MHUKDPOOHOJIOIIKUTE HMCIHUTYBaba, a
KOM Cce O/THECYBaa Ha KBAaHTYMOT Ha aepoOHaTa M aHaepoOHAa MUKPOQJIOpa BO MCHUTYBAHUTE
MapO/IOHTAJIHU [1e00BU MPEJ U TI0 CIIPOBE/IEHATa Tepaluja, Ce CTAaTUCTUIKY CUTHHU(UKAHTHU U
YKa)KyBaaT Ha 3HAYNUTETHO HAMaTyBambe Ha OaKTepUUTe'®.

BakBuTe Hamwu pe3ysTaTH KOU T'OBOPAT 32 3HAYUTEIHO HAMATyBale HAa KBAaHTYMOT HA
aepoOHU U aHaepoOHU MUKPOOPTAHH3MH IO CIIPOBeZieHaTa KOMOWHUpaHAa KOH3€PBAaTHBHO-
Jjlacepcka Tepandja Ha IapofOHTajaHaTa 00JiecT, TO IOTBpPAyBaaT aHTHUMUKPOOHHOT U
GakTepuiy/ieH epeKT Ha JIacepPCKUOT 3paK Koj MIpU/I0HeCyBa U 32 HaMaJsieHa peKOJIOHU3aluja Ha
OGakTepuuUTE BO MAPOAOHTATHHUOT [1€0 1 Ce BO COTJIACHOCT CO ITOBEKE aBTOPHU 11213,

EdukacHOTO OTCTpaHyBalbe Ha IITETHUTE MHUKPOOPTaHU3MH KaKO W HaMaJieHaTa
OakTepriCKa PEKOJIOHU3AIMja BO CyOTMHTHBAIHUTE OMO(DUIMOBHU O] /I€jCTBO HA JIACEPCKUOT
3paKk IpHUZIOHECYBAa BO IIapO/IOHTOJIOIIKMOT TpPEeTMaH Ha MoarpecuBHUTe GopMu Ha
Mapo/ioHTasIHaTa 6OJIECT KOW ce KapaKTepU3UpaaT CO MPHUCYCTBO Ha JIaOOKH MApOJIOHTATHU
11e60BH, /a ce u30erHe ymnorpedaTa Ha CUCEMCKUTE aHTUOHWOTHIIM KOW IMPEAU3BUKYyBaaT HU3a
HecakaHU edekTyu. MUKPOOMOJIONIKUTE PE3YJITaTU KOU T'M JOOMBMeE YKa)KyBaaT Ha Toa JeKa
3aTBOpPEHA KHUpeTaka Ha MapOJOHTAJIHUTE [1e00BU CO IMOMOII Ha JIACEPCKOTO ONTHUYKO BJIAKHO
Ha Nd:YAG sacepoT Kako JIONOJIHUTEJIHA METOJJa Ha KOH3E€PBATUBHUHOT IaPOIOHTOJIOIIKH
TpeTMaH T'M HaMajlyBa peIUWBHUTE U TU OJJIP>KYyBa IIOCTUTHATHUTE TepANeBCKU DPe3yJITaTu
IOJ0JIT BDEMEHCKU IIEPUO 31415,
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OBaa KOM6I/IHI/IpaHa METOJa Ha MapOJOHTOJIOIIKH TPpETMaH IMOoCeJyBa rojiemM I'IOTeHIlI/IjaJI

KOTa e BO Ipalllamke aHTUMHUKPOOHAaTa KOHTPOJIA Ha IIoarpecuBHUTE (JOPMU Ha MapOJOHTATHATA
00JIeCT KOU Ce KapaKTepH3upaar co JIab0KU MapoJOHTAIHU 11e00BH W yecTu peruauBu. Ce
HajieBaMe JieKa OBaa MeTo/la Kaj BakBuUTe (OpPMH Ha IApOJOHTOIIATHja BO HAHUHA Ke Ouje
MIUPOKO mpudaTeHa W 3acTalleHa BO CTOMATOJIOIIKHUTE OPAWHAIIMM W Ke CTaHe JIeJl Of
CeKOjIHeBHATa CTOMATOJIOIIKA PYyTHHA U ITPaKca.

1.

3axaydonu

[Tpumenara Ha Nd:YAG sacepckara Tepamnuja BO TPETMAHOT HA MapoOJOHTATHATA
OoslecT AOBedyBa 0 KBAHTHUTAaTUBHU W KBAJUTATUBHU TPOMEHH BO
CyOTrMHTHUBATHUOT OmodmaM. KBaHTHTAaTHBHO /Joara 0 3HAUYUTETHO HaMaIyBambe
Ha aepoOHUTEe U aHAaepOOHUTe OAKTEPUU, a KBAJIUTATUBHO JlacepCKATa TepaneBcKa
mporeaypa IpUJIOHEeCYBa 3a HaMaslyBarbe HA IITETHUTE IIpe/ Ce aHaepoOHU
OGakTepum.

EdukacHOTO OTCTpaHyBalke Ha IaTOTeHuTe OakTepuu W  HaMajeHaTa
cyOTMHTHBaJIHA OaKTepUCKa PEKOJIOHU3AIMja Koja ce JOJDKU Ha OaKTEePUITUTHUOT
epekT Ha JacepcKHUOT B3pak, MpHAoHecyBa naa ce wusberHe ymoTrpebara Ha
CHUCTEMCKHUTE AHTUOMOTHIM U HUBHUTE HECAKAHU IOCJIEIMIM BO TepamujaTta Ha
MapofioHTaTHATa H60JIECT.

[Tpumenara Ha Nd:YAG JacepoT Kako JOMOJIHUTEIHA TeparneBTCKa MeToAa Ha
KOHBEHIIMOHAJTHUOT MapaJIOHTOJIONIKA TPETMaH, TH HaMajlyBa PEIUIUBUTE U TH
OJIp>KyBa TEPAIEBTCKUTE PE3YJITATH T10/I0JIT BDEMEHCKHU TTEPUOI,.

OBaa MeToZ;a HOCU TOJIEM IIOTEHIHjaJI KOTA € BO Mpallamke aHTUMHKpOOHaTa
KOHTpPOJIa HAa ToarpecuBHUTe (OpMHU HA NAPOJOHTONATHja KaJie ce IMPUCYTHHU
Z71a00KU ¥ TECHU ITAPOIOHTAIHU [1€00BH.
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Microbiological effects of fidelis III nd: YAG laser in treatment of
periodontal disease

Ana Buchkovska, Silvana Georgieva, Vesna Kotevska, Mirjana Perkovska —
Bibanovska, Kiro Ivanovski, Maja Pandilova

Abstract

The tendency for permanent development and enhancement of quality and efficiency of
chronic periodontal disease treatment is attributed to the use of high energy lasers, most
famously Nd:YAG and Er:YAG lasers. Experimental studies confirm the positive effect of their
use in periodontal disease treatment that improves the clinical status through removal of
pathogenic bacterial deposits.

Objective: Via clinical and microbiological tests, explore the effect of using fiber laser
strands of the Fidelis III Nd:Yag laser as an added therapeutic method to the conventional
periodontal procedure and compare the two treatments.

Material and method: The study included 15 patients of both sexes aged 28 - 74 years,
with diagnosed periodontal disease with at least 18-20 remaining teeth, and at least 2
periodontal pockets with depth >5mm in different quadrants. The study excluded patients with:
malignant, infective and systematic diseases, as well as patients that received antibiotic therapy
in the last 3 months. Clinical parameters that were determined before and after the therapy
included: gingival inflammation and bleeding, periodontal pocket depth and loss of attachment.
Microbiological tests included determining the amount of aerobic and anaerobic micro flora in
the subgingival biofilm before and after the treatment. Every patient received conventional
mechanical treatment in one periodontal pocket (control group), and in another periodontal
pocket they received the conventional treatment combined with closed curettage with the fiber
optic Nd:YAG laser (experimental group).

Results: After the treatment, in both the control and experimental group, significant
reduction of gingival inflammation and bleeding (p<0.05) was observed. The experimental
group showed higher values compared to the control for these parameters. The average depth of
the periodontal pocket and loss of attachment in the control and experimental group showed no
changes in value before and after the treatment. Microbiological tests showed a significant
reduction in bacteria in the subgingival biofilm. Compared to the control, the experimental
group had a significant reduction in aerobic and anaerobic bacteria after the treatment. Quality
data show that the aerobic spectrum is mostly composed of Streprococcus viridans, and the
anaerobic of Peptococcus and Peptostreptococcus.

Conclusion: Our studies determined that the use of the Nd:YAG laser as an added
therapeutic method to the conventional periodontal treatment reduces recidivism and maintains
the therapeutic results for a longer period. This method has huge potential in dealing with
antimicrobial control of aggressive periodontal disease with deep and narrow periodontal
pockets.

Key words: laser therapy, conventional therapy, chronic periodontal
disease
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Introducton

The etiology of the periodontal disease has a multicausal character, but the dental plaque
is the most significant etiological factor, presenting a complex ecosystem consisting of multiple
microorganisms. Just in the subgingival area there are more than 300 different species of
microorganisms proven®23. Periodontitis is widely connected to the presence of multiple
complex microorganisms like aerobic and anaerobic bacteria, while inflammation arises with
the presence of large number Gram-negative bacteria in the dental plaque. In the plaque,
however, there are Gram-positive organisms whose presence alters the microbiological
complex4s.

In advanced forms of periodontitis, with the presence of deep periodontal pockets,
conventional therapy doesn’t give the expected results. The use of lasers in these forms of
periodontitis is significant. There are many documented studies that confirm the positive
influence of laser therapy in periodontitis®7.89. The advantage is based on the power of the laser
beam that removes the bacteria and sterilizes the periodontal tissues.

The laser beam achieves a safer removal of the bacterial colonies compared to the
conventional treatment. Its sophistication achieves faster and more precise results in reduction
of the percentage of teeth loss.

Aim of the study

The aim of this study was to, through determining the quantum of aerobic and anaerobic
microflora in the subgingival biofilm before and after the therapeutic procedure, to observe the
effect of the use of the laser fiber of the Fidelis III Nd:YAG laser as an additional therapeutic
method to the conventional periodontal treatment.

Material and method

To achieve the given aim of the study, we included 15 patients, ages 28-74, of both sexes,
with diagnosed chronic periodontal disease, that have at least 2 periodontal pockets with depth
>5 mm in different quadrants. The diagnosis was established with a clinical examination and X-
ray. The participants in the study had at least 18-20 teeth in the mouth.

The study excluded patients with malignant, infective and systematic diseases, and
patients that underwent periodontal and antibiotic therapy 3 months prior to the study.

We asked all participants to sign a written agreement to confirm that their information
can be used in scientific goals. Individual personal data and the clinical parameters were noted
for each patient in specific previously created charts.
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The region that was sampled was previously isolated and dried using an aspirator and
sterile cotton rolls without using pressured air. After the preparation, we obtained a sample for
microbiological analysis using standard sterile paper points. Using a sterile plier, the paper
points were inserted to the bottom of the pocket and left in situ for 20 seconds. During
extraction of the paper point it was noted to not come in contact with the saliva and the epithelia
of the mouth. The acquired samples were closed in sterile vacutainer and sent for further
microbiological analysis. All vacutainers were previously marked with the tooth from which the
sample was taken.

The microbiological analysis was realized at the Institute of microbiology and
parasitology at the Medical Faculty in Skopje.

The samples were planted on blood agar for cultivating Gram-positive and Gram-
negative bacteria, and Schedler agar for cultivating Gram-positive and Gram-negative anaerobic
and facultative anaerobic bacteria.

The received results were statistically analyzed and graphically presented.

Results

During the study, microbiological swabs were taken from the deepest part of the
periodontal pockets for semi quantitative analysis to determine the presence of aerobic and
anaerobic bacteria.

Mumber of aerobic bacteria
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Graph 1. Average number of aerobic bacteria before and after therapy in control and
examined teeth

accepted:

Cmp. 41 - 52




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

controled teeth
i no improvement

M deterioration

i improvement
examined teeth

0% 20% 40% 60% 80% 100%

Graph 2. Percentage of improvement in microbiological flora after therapy

Rank5um Rank Sum U Z p-level

Aerobic [ controled teeth  232.5000 212.5000 95250000 0.825561 0.406787
Aerobic f examined teeth 2840000 181.0000 61.00000 2136120 0.032670

Table 1. Mann-Whitney U test

In the control teetth before therapy there are 152.3+60.3 aerobic bacteria in
average, while after therapy 151.7+71.4 aerobic bacteria in average were registered (Graph 1).
According to the Mann-Whitney U test, the difference in the average number of aerobic bacteria
registered before and after therapy in the examined teeth is statistically significant p<0.05
(p=0.406787)(Table 1).

In the examined teeth before therapy there are 169.7+56.3 aerobic bacteria in
average, while after therapy 144.3+56.2 aerobic bacteria in average were registered (Graph 2).
According to the Mann-Whitney U test, the difference in the average number of aerobic bacteria
registered before and after therapy in the examined teeth is statistically significant p<0.05
(p=0.032670)(Table 1).

Discussion
The results acquired from the microbiological studies that determined the quantum of

aerobic and anaerobic microflora in the examined periodontal pockets before and after therapy
are statistically significant and point to significant reduction in the number of bacteriaz°.
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These results that show significant reduction of aerobic and anaerobic microorganisms after
combined conservative-laser therapy of periodontal disease confirm the antimicrobial and
bactericidal effect of the laser that attributes to reduced recolonization of the bacteria in the
periodontal pocket, and are in agreement with multiple authors12:13,

The efficiency in removing harmful microorganisms and reducing bacterial
recolonization in the subgingival biofilm of the laser beam attributes to the periodontal
treatment of more aggressive forms of periodontitis that characterize with the presence of deep
periodontal pockets, in order to avoid using systematic antibiotics that can cause side effects.
The gathered microbiological results point to: closed curettage of periodontal pockets using
laser fiber optics of the Nd:YAG laser as additional method in the conservative periodontal
treatment reduces recidivism and maintains achieved therapeutic results over longer
periods!31415,

This combined method of periodontal treatment has a great potential in antimicrobial
control of more aggressive forms of periodontitis that characterize with deep periodontal
pockets and recidivism. We hope that this method will be widely accepted in the treatment of
the periodontitis in the future and it will be a part of everyday dental routine and practice.

Conclusion

1. The use of Nd:YAG laser therapy in treating periodontal disease leads to
quantitative and qualitative changes in the subgingival biofilm. There is a
significant quantitative reduction in aerobic and anaerobic bacteria, and the laser
therapy contributes to qualitative reduction in harmful anaerobic bacteria.

2. The efficient removal of pathogenic bacteria reduces subgingival bacterial
recolonization and is achieved through the bactericidal effect of the laser beam. It
attributes to avoiding the use of systematic antibiotics and their unwanted
consequences in periodontal therapy.

3. The use of the Nd:YAG laser as an additional therapeutic method to the
conventional periodontal treatment reduces recidivism and maintains the achieved
results for longer periods.

This method has great potential in antimicrobial control of more aggressive forms
of periodontitis where deep and narrow periodontal pockets are present.
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Pan TperMaH BO opTogoHIIHjaTa — ToBap v NpuaonBKa

Early treatment in orthodontics - Burden or benefit

Hom. n-p Enura Haxam, Cromarosomiku dakynarer, Karteapa 1o oOpTOAOHIH]a,
YuuBep3auret Bo CapajeBo, BUX, mail: enakas@sf.unsa.ba

Ancrpakr:

OpTOIOHTCKUOT TpeTMaH MOKe Jla Oujie: paH OPTOAOHTCKU TpeTMaH (BO MJIeUHa U
MEIIOBUTA JIEHTHUIIMja), IOIleH OPTOJIOHTCKU TpeTMaH (BO paHa IlepMaHEHTHa JEHTHIINja) U
ajTyJITHA OPTOJIOHITM]A (I0IHA MIEpMaHEeHTHA JeHTHIIH]ja).

AMepuKkaHCKaTa aconujanyja 3a OPTOOHIIHja MpernopayyBa MOYETOKOT U IMPOBEPKa Ha
BO3PACT 07 7 TOAMHH. BapamaTa 3a IIOYETOKOT Ha OPTOZOHTCKU TpeTMaH ce 6a3upa Ha GhakToT
JleKa TI0BEKeTO O] ZierlaTa BO MEIIOBUTA JIeHTHIMja 6apaaT OPTOJOHTCKHOT TPeTMaH, a HCTO
Taka MHOTY MCTPa)KyBakha ja MOTBPyBaaT BpCKara MOMery ICHUXOCOIMjasiHaTta 61arococrojoa,
CaMOOIIeHyBathe U JIEHTAJTHUTE aHOMaJIHH. PAaHHOT TpeTMaH MOXKe /la MpHUZOoHece 3a J00pa
JTOJITOPOYHA CTAOVITHOCT HA PE3YJITATUTE OJI JIEKYBAHETO.

Ho, Hue, ucro Taka, Mopa Jia GuzieMe CBECHH JleKa PAHUOT OPTOOHTCKH TPETMAaH MOYKE
Jla TIpeTcTaByBa U MPO0JIeM IIOPaAM PU3UKOT OJ MHOTIY JOJIT M Iperepad TperMmaH. IIperepano
JIOJITHOT OPTOIOHTCKH TPETMaH MOXe Jia Ouze (pU3UYKH, MEHTATHO WIH (PUHAHCHCKH IITETEH
3a Gs1arococTojba Ha MAIHEHTOT.

Kiayyau 300poBH: paH TpeTMaH, OPTOJAOHTCKH TpeTMaH, Pe3yJTaTH O
TpeTMaHOoT (Tepanucku epexTH)
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BosBep,

MaJsoxsty3ujaTa IpeTcTaByBa HEIPABUJIHOCT Ha 3a0WTe W/WIM HENpaBUJIEH OJHOC HAa
3a0uTe U JeHTaTHUTE JIaKOBU. Kako IITo e HaBeleHO o] cTpaHa Ha Angle ,,0pTO/IOHITH]A € HayKa
yuja 1eJ1 € KOpeKIFja Ha HelPaBUJIHOCTUTe Ha 3a0ute”. 1]esiTa Ha OPTOJIOHTCKUOT TPETMAH € /a
ce Koperupa MaJIOKJIy3WjaTa M Jia Cce OJpP:KHM CcTabW/JIHOCTAa Ha Taa Kopekmuja. TpeTrMaH BO
OPTO/IOHITUjaTa MOXKe Jla Ouzie: paH OPTOAOHTCKH TPETMaH (IIpUMapHa ¥ MEIIOBUTA JEeHTHIH]ja),
JIOIleH OPTOJIOHTCKHU TpeTMaH (paHa IepMaHeHTHa JIEHTHIHMja) U OPTOJIOHTCKHOT TpPeTMaH Ha
BO3pAaCHH MaIMeHTH (JOI[HA IepMaHeHTHA JIEHTHIH]A).

Pan opmodonmceku mpemman

PaH OpTOMOHTCKHOT TpeTMaH OOWMYHO ce W3BeAyBa Kaj cIydyau co oOpaTeH ITPEKJIOI,
BKPCTEH 3arpu3 KOMOWMHUPAH CO MPUHY/EH 3arpu3, Mayoktysuja Kinaca II.

Bpemero Ha 3amo4yHyBame CO OPTOZAOHTCKH TPETMAH € MHOTY BaKHO IOPAJd HEKOJIKY
MPUYUHU:

- 6y1arococtoj6a Ha TAIUEHTOT

- IOJITOPOYHA CTaOWIITHOCT

- OIIEHKA HAa TPOIIONUTE U MPHUI0OUBKUTE

IIpugoOUBKY 32 MAIIEHTOT

OreHyBambeTO Ha OKJIy3Hja BO IPpUMapHaTa JeHTHIIMja € 3HauaeH (paKkTop 3a pa3BOjoOT Ha
37paBa MepMaHEHTHA JEHTHIMjab2. AMepHUKaHCKaTa OPTOJOHTCKA acollfjalyja IpernopavyBa
Jeka mocrow moTpeba 3a paHa IpOBEpPKA Ha 7 TOAUWINIHA Bo3pact. IIpeBaseHiuja Ha
OPTO/IOHTCKH HENPABWJIHOCTH Kaj CJIy4ajHO oAOpaH HPHUMEPOK Ha Jiera O IpeIydMIHIIHA
Bo3pact Bo bocHa u XepuerosuHa belrie BUCOKA, 07 400 UCHUTAHU Jlena (209 MOMYUKA U 191
JIEBOjUHIbA), 227 WIH 56,7 % UMaJie HEKOja MaJIOKIy3Hja.

ITokpaj BucOKaTa cCTamKka HAa OPTOAOHTCKH HENPABWJIHOCTH IPUCYTHH BO MJIEYHA
JIEHTHIM]ja, OIIPaB/JIaHOCTa 32 paHa OPTOJIOHTCKA TepamHrja MOKe Jla Oujie U MOBHUCOKA MOPAIH
WHIUAEeHIa Ha JeHTaJIHa TpayMas4.

Tausche u cop.5 ob6jaBuiie Jieka TPETMAHOT Ha MaJIOKJIY3UHTE OOHMYHO 3all0YHyBa BO
[IepUO/IOT HA I0IHA MEIIIOBUTA JIEHTUIIH]A.

Perillo u cop.® ja moTBpamie BpckaTa IMoMery ICHUXOCOIjayiHaTa OJarococrojba,
CaMOTIOYUT, U MAJIOKJy3UHTE, TaKa INTO OBa € YIITe €leH J0Ka3 3a moTpebata of paH
OPTO/IOHTCKU TPETMAH.

Masokiaysuja Kiaca I — 36ueHocT
AnomasijaTta 30MeHOCT Ha 3a0U € HajuecT OOJIMK Ha OPTOJIOHTCKA HEIMPABHJIHOCT Mery

Jerara.
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Filho u cop.” o6jaBeHusIe CUCTEMATCKHU MIPEIJIE: PaH HACIPOTH JOIEH OPTOJIOHTCKHUOT TPETMaH
Ha 30MEHOCT CO eKCTpaKIlfja Ha MPBUTE MPEeMOJIapU. 3aKJIydYOKOT Of OBOj IpEIVIe]] € /eKa Ha
paHaTa ¥ JIOIIHA EKCTPaKIhja uMaje caudeH edeKT BO KOopeKIyja Ha 30ueHocTa. PaHUOT
TpETMaH HMMa JBa IIOBOJIHU PE3yJTaTu (HOMaJIKy penuauBU KU IIOKPATKO BPEME 3a aKTHUBEH
TpeTMaH) 3a pasiuka (HacmpoTu) MONHUOT TpeTMaH. Cemak, HUBOTO Ha JOKa3u He Owuie
JTOBOJIHU 34 JIa Ce TMOKa’Ke KOj IIPOTOKOJI € CYyIIEPUOPEH.

Moshkelgosha u cop.® Hamie 3HavajHa pasjika BO MIpeA-epylTHBHATa IO3UIIMja Ha
KaHUHHUTE U MPBUOT IIPEMOJIap Kaj MalueHTH cO YMepeHa /10 Telllka 30MeHO0CT BO criopenda co
KOHTpoJIHaTa rpymna. OBaa cTyAuja MO’Ke Jla HU IIOMOTHE J]a ce UAeHTU(UKYBaaT BUCTUHCKUTE
cJlydad 3a paH OPTOJIOHTCKUOT TPETMaH.

HenrasHa Tpayma u masiokiay3uja Kiaca I kiaca

JleHTasiHaTa TpayMa e IpUYHHA 32 peYrcH 30% 07 HapyllyBamara BO yCHATa IIYILINHA,
a CIOpes JIUTepaTypara, OKoIy 10% O] CUTe OPTOAOHTCKH MAIlMEeHTH CTPAJIaaT Off TPAyMAaTCKH
MTOBpPEIU Ha 3a0UTe U MpeJ WK BO TEKOT Ha JIEKYBambeTo. [JIaBHUOT PU3HK 3a JIEHTAJIHA TpayMa
€ Kaj MaleHTH CO 3roJieMeH overjet > 6mm Taka IITO CO paH OPTOJIOHTCKUOT TPETMAaH KOj UMa
3a IeJ1 /]a ce HaMaJIu overjet-oT MoKe Jja ce HaMaJId HHITU/IeHIIaTa Ha JIeHTaIHa TpayMa.

3a masokiysuja Kiaca I1, cé yiire He IOCTOM KOHCEH3YC BO BPCKa CO MIPHUIOOUBKUTE OF
MMOYETOKOT Ha TpeTMaHoT. Cemak, 06jaBeHO € JieKa PaHHOT TPETMAaH Ha OBaa MAaJIOKJIy3Hja
JIOBeZlyBa /10 HaMaJIyBame Ha TeXKMHATa Ha aHOMaJIMjaTa KaKo M CKpaTyBarbe Ha Bropara dasa
Bo TpermaHotr. Thiruvenkatacharil® Bo cBojaTa cryauja Hamuie Jeka PaHUOT OPTOAOHTCKH
TpeTMaH Kaja Jierata co IpoTpyAupanu mpeaHu 3a6u (manoxtysuja Kiaca II) e moedukacen 3a
HaMaJIyBalkbe€ Ha HHIMAECHIIATa Ha TpayMa Ha MHIIU3UBUTE OTKOJIKY OPTOAOHTCKH TPETMAaH KOTra
JIETEeTO € BO paHaTa afloJIeclieHIrja.

O0paTteH NIPeKJION ¥ BKPCTEH 3arpu3

OOpaTeH TPEKJIOI Ce jaByBa Kaj OKOJY 4-23% O MaJuTe Jella U MOXKE J1a JOBeJe /10
MaHAuOyJIapHa U JIMIIEBA aCUMeETpPHja. 3aToa YecTo € MoTpeOHa paHa MHTEPBEHIHja 3a Jia ce
CO3/1a/1aT YCJIOBH 32 HOPMaJIEH OKJIy3aJieH 1 JIUIIEB Pa3Boj.

Primozic et al.* o6jaBusie /leka TpeTMaHOT HA BKPCTEH 3arpu3 BO MJIEYHA JIEHTHIIH]ja ja
KOperupa JuieBata acCiMeTpHja, 0COOEHO Ha JIOJTHUOT JIeJT O] JIUIETO.

[TocTepuopeH BKpCTEH 3arPU3 KCTO TaKa, MOXKeE Ja IOBeJIe 0 JIUIEBAa aCUMETPH]ja, T1a ce
MpenopavyBa paH OPTOAOHTCKUOT TPETMaH Ha €IHOCTPAHO BKPCTEH 3arpu3 co IPUHYAEH
3arpus | JIeBUjariija Ha MaHuoyIaTa.

PaH OpTOXOHTCKH TPETMAaH - JOJTOPOYHA CTA0UTHOCT
Keruso et al.’2 Hanute /eka crparermjara 3a paHHOT TPETMaH MOXKe 3HAYUTETHO Ja ja
HaMaJIy 1oTpebara 3a OPTOJIOHTCKY TPETMAaH BO jaBHATA 37IPABCTBEHA 3AIITHUTA CO OTPAHUYEHU

pecypcH o7, CIIeIHjaTuCT.
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Keruso et al.’3 ykaskyBaar /ieka KOHeUHa IOoTpeba 3a OPTOZOHTCKU TPETMAH MOKe Jja Ce
eJIMMUHUPaaT MPETEKHO CO CUCTEMATCKHU CIIPOBE/IEHA CTPATeTHja BO TPETMAaHOT, (poKycHupajku
ce Ha PAaHUOT TPETMaH CO €THOCTABHU amnaparu. U The UCTO TaKa, HaryIacyBaaT Jleka BpEMETO 3a
[IOYETOK HAa TPETMAaHHU MOXKeE Jla IPHIOHEce 3a JI0JTOPOYHA CTAOMJIHOCT Ha PEe3YJITaTUTE Off
JIEKYBaFHETO.

CuTe aBTOPH He Ce COTJIACHU CO OBHe HaoAu. Ramos'4 o0jaBu cTy/iuja 3a paH TpeTMaH Ha
manokimy3uja Kitaca III, a HeroBara cTyauja HOKa)KyBa JleKa PAHUOT TpeTMaH Kaj oOBaa
MAJIOKJIy3Hja He € CJIeZIeH CO JIOJITOPOYHA CTaOIIHOCT TOPa/iu MPAaBEIOT Ha MaHUOYIapHUAOT
pacT, MaKo HEKOM KapaKTepUCTHKU Ha OBaa MaJIOKJIy3Hja UMaat IoZ00pa IporHo3a.

PaH OpTOXOHTCKHY TPETMAaH - OIl€HKA 34 TPOIIOIIUTE U NMPUIO0UBKUTE

Crarujata o6jaBena Bo Wall Street Journal ja pasriieyBa 1ieHaTa Ha paHUOT TPETMaH, U
3aKJIy4OK € JIeKa PaHMOT TPETMaH He MO’KEe Jla rapaHThpa JieKa HeMa Ja uMma omrpeba of
TPeTMaH II0/I0I[HA.

3akiIydok

Bp3 ocHOBa Ha IOrope W3HECEHOTO MOXKE Jla Ce Kajke JIeKa PAaHHOT TpPeTMaH e
BHCTHHCKOTO BpeME 3a JIeKyBaibe Ha Mayokiaysuure. Cemak cé yIlTe MOCTOM HEZOCTaTOK Ha
JIOKa3W 3a TMOJJPIIKA HA CUTe NMPUAOOMBKU HA paH TPeTMaH U IOCJIEJHUTE HCTPAKyBamba
MMOKa’KyBaar Jieka BO CJIy4yaj Ha MIOYETOKOT Ha TPETMAHOT, TyKa € PU3UKOT OJf MPEI0JIT TPETMAaH.
[Ipenosruor TpeTMaH MoOXKe Aa Owae (UBUYKH, MEHTAJTHO, WIM (DUHAHCHCKH INTETEH 3a
6s1arococrojbara Ha MAITUEHTOT.
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Early treatment in orthodontics - Burden or benefit

Enita Nakas, DDS, MSc, PhD, Assistant Professor at Department of Orthodontics,
School of Dental Medicine, University of Sarajevo, 71000 Sarajevo, BiH. E-mail:
enakas@sf.unsa.ba

Abstract

Treatment in orthodontics can be: early orthodontics treatment (primary and mixed
dentition), later orthodontics treatment (early permanent dentition) and adult orthodontic
treatment (late permanent dentition).

American Association of Orthodontics recommends early check-up at age 7. Demands
for early orthodontic treatment are based on the fact that most of the children in the mixed
dentition stage require orthodontic treatment, and also many researches confirm the
relationship between psychosocial wellbeing, self-esteem, and dental malocclusion. Early
treatment can contribute to the good long-term stability of the treatment results. But we must
also know that the early orthodontic treatment has some burden as well and that is risk of
overtreatment. Overtreatment can be physically, mentally, or financially deleterious to a
patient's welfare.

Keywords: Early treatment, orthodontic treatment, treatment outcome
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Introduction

A malocclusion is a misalignment of teeth and/or incorrect relation between the teeth
of two dental arches. As it been stated by Angle (1899) “...orthodontia as being that science
which has for its object the correction of malloclusion of the teeth.“ The aim of the orthodontic
treatment is to correct the malocclusions and maintain stability of the corrections. Treatment in
orthodontics can be: early orthodontics treatment (primary and mixed dentition), later
orthodontics treatment (early permanent dentition) and adult orthodontic treatment (late
permanent dentition).

Early orthodontic treatment

Early orthodontic treatment is usually performed in anterior crossbite, posterior cross
bite with mandibular shifting, class II patients.
Treatmen timing is very important for several reasons:
- well-being of the patient
- long term stability
- cost-benefit evaluation

Well-being of the patient

Evaluation of the occlusion in the primary dentition is important factor to the
development of healthy permanent dentition2.

American Association of Orthodontics recommends that there is a need for early check-
up at age 7. Prevalence of malocclusions in randomized sample of preschool children in Bosnia
and Herzegovina was high, out of 400 children (209 males and 191females) examined, 227 or
56,7% had some malocclusion.

Beside the high rate of malocclusion present in primary dentition, the justification for
early orthodontic treatment can also be the higher incidence of dental injuries3-.

Tausche et al.5 reported that treatment of malocclusion usually starts in late mixed dentition
period.

Perillo et al.® confirmed the relationship between psychosocial well-being, self-esteem,
and dental malocclusion, so this is another proof that we need early orthodontic treatment.

Class I maloclusion — crowding

Crowding as the most prevalent form of malocclusion among children.
Filho et al.” published a systematic review about the early vs. late orthodontic treatment of tooth
crowding by first premolar extraction. The conclusion of this review was that early and late
extraction had a similar effect on correction of crowding. Early treatment had two favorable
secondary outcomes (less relapse and reduced active treatment time) vs. late treatment.
However, the levels of evidence were not sufficient to assert which protocol was superior.
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Moshkelgosha et al.8 found significant difference in pre-eruptive positions of canine and
first premolar teeth in patients with moderate to severe crowding when compared to the control
group. This study can help us identify the right cases for early orthodontic treatment.

Dental trauma and class IT maloclusion

Dental trauma is responsible for almost 30% of disorders in the oral cavity, and
according to the literature, around 10% of all orthodontic patients suffer traumatic dental
injuries either before or during the treatment. Main risk for dental trauma is in patients with
increased overjet >6mm so early orthodontic treatment which aims to reduce the overjet can
reduce the incidence of dental trauma.

Class II treatment, still there is no consensus regarding benefits of early treatment.
However, early treatment was reported to reduce the difficulty and necessity of phase 2
treatment in class II9. Thiruvenkatachari® found that early orthodontic treatment for children
with prominent upper front teeth (class II malocclusion) is more effective in reducing the
incidence of incisal trauma than providing one course of orthodontic treatment when the child is
in early adolescence.

Anterior and posterior cross-bite

Anterior cross-bite occurs in approximately 4-23% of young children and may lead to
mandibular and facial asymmetry. Therefore, early intervention is often necessary to create
conditions for normal occlusal and facial development.

Primozic et al.'* published that treatment of a cross-bite in the primary dentition
corrected the facial asymmetry, particularly the lower part of the face.

Posterior cross-bite can also lead to facial asymmetry, so early orthodontic treatment of
unilateral posterior cross-bites with mandibular shifts is recommended.

Early Orthodontic treatment - long-term stability

Keruso et al.*2 found that an early treatment strategy may considerably reduce the need
for orthodontic treatment in public healthcare with limited specialist resources.

A study by Keruso et al.s suggests that definite need for orthodontic treatment may be
predominantly eliminated with a systematically implemented treatment strategy focusing on
early treatment with simple appliances. They also emphasized that early timing of treatments
may have contributed to the good long-term stability of treatment results.

Not all authors would agree with these findings. Ramos4 published a study on early
Class III malocclusion treatment, and his study indicated that early Class III malocclusion
treatment may not have long-term stability due to mandibular growth, although some features
of this malocclusion point to a better prognosis.
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Early Orthodontic treatment - cost-benefit evaluation

An article published in Wall street journal dealt with the cost of the early treatment, and
the conclusion was that early treatment can not guarantee that there will be no aditional
treatment later on.

Conclusion

Based on all above, we can say that early treatment is the right time for treating the
malocclusion. However, there is still lack of the evidence to support all benefits of the early
treatment and also recent studies showed that in case of early treatment there is the risk of
overtreatment. Overtreatment may be physically, mentally, or financially deleterious to a
patient's welfare.
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MuodyHknuoHatHa Tepanuja: Teme s Ha ycnenieH OPTOAOHTCKH
TPpeTMaH

Myofunctional therapy: Foundation of successful orthodontic
treatment

Jlory np Tabpuena Kypumesa Uyukosa, Cromarosnomku dakynrer, Kartempa mo
OPTOJIOHIIH]A,
Yausepaurer “ C. Kupuit u Metognj“, Ckomje, e-mail: dr cuckova@yahoo.com

Ancrpakr

[ToBekeTO OPTOIOHTCKH MPOOIEMH, 0COOEHO 30MEHOCT U HEpaBHEHA JI0JTHA BUIJIHIIA, CE
MpeIN3BUKAHU O] HENpPAaBWJIHH QYHKIUM U JIOIIM HaBUKU. HemnpaBwiHuTe QYHKIIUA
MpeTCTaByBaaT JBUKEUKA CHUJIa KOja JOBEyBa JI0 II0jaBa Ha OPTOJIOHTCKA aHOMAaJIHja.

I'naBHara 11e1 Ha PYHKIIMOHATHATA BUJIMYHA OPTOTEAMja € IIOCTUTHYBAabe Ha COOBETHA
yHKIIMOHATHA OKJIy3Hja CO TPABWJIEH BIJIMYEH OJHOC BO TPH JAUMEH3UH, 3HAYUTETHO
mo106pyBame Ha MPOGUIOT Ha JIUIETO, U CTAOWUJIEH U 3/IpaB TEMIIOPOMAaHIUOYIapeH 31J100.
IIltom ce [aujarTHOCTULIIMIPDA HENPABMJIHOCT M KOra ce OJJIydyBaMe Jia IIpUMeHHMe
MHOMYHKIIMOHAJIHA Tepalnrja, KpPyLHUjaJHO € Jla TO II03HaBaMe JleJIyBameTO Ha CHJIUTe Ha
MEKOTKUBHUTE CTPYKTYPU U MUOQYHIIMOHAIHUTE HABUKU, KOU BJIMjaaT HETaTUBHO He caMO Ha
JIeHTUIMjaTa TYKYy ¥ Ha pa3BOjOT Ha JIMIIEBUTE CTPYKTYPH.

CooaBeTHO UIEHTH(DUKYBakhe HA MEKOTKUBHUTE TUCHYHKIINU U ITPABUITHOTO JIEKYBAHHE
Ha oBUE POOJIEMH 0BO3MOXKYBa MO00PO MU3BeZeH MUO(PYHKIIMOHAIEH OPTOIOHTCKH TPETMAH.
Otkako oBue AUCHYHKIIUH Ke ce OTCTPaHAT, MOCTAOMIHH pe3yJITaTh MOXKE JIa ce IMMOCTHUTHAT 32
IOKpaTKO BpeMe. be3 paHa MHTepBeHIIMja BO MEPUOIOT HA Pa3BOjOT, JlellaTa BO aJj0JIeCieHTHA
BO3pAacT Ke nMaar notpeba o/ IOKOMIIEKCEH U TOJI0JITOTPAEH OPTOIOHTCKU TPETMAH.

Kiayunu 300poBH: MUOGYHKIIMOHATHA Tepanuja, (PyHKIMOHATHA BUJIMIHA
opTomneauja, paH OPTOAOHTCKU TPETMaH
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BosBep,

[TprMeHyBajku pasHM MeXaHHUYKU alapaTd KOW JeyBaaT Taka Jia JIOBeAyBaaT [0
arno3uIfja W TaJoXKeme Ha KOCKAa BO O0JIaCTHM KaJie IITO CUJIUTE Ce 3T0oJIeMyBaaTr WIu
HaMaJIyBaaT CTOMATOJIO3UTE KOH KPajoT HA 19 BEeK OCO3HAa JieKa 3a0uTe MOXKe /Ia TH IIOMeCTaT
BO €CTETCKU IO0CaKyBaHa mo3uIyja. Ha Toj HauWH pojieHa € OpTOAOHTCKara mpodecuja uwuj
ocuoBonosiokHuk ¢ Edward Angle, uncroBpemMeHO ocTap HIPOTHBHHUK HAa €KCTPAKI[MOHATA
Tepanuja. Toj cMera Jexka e HEETHYKH Jla Ce eKCcTaxupaaT 3a0M 3a OPTOJOHTCKH IIEJIH.
[Tpo61eMOT €O KOj CE COOYMUJI € /1a TIOBEKETO O/ TPETHUPAHUTE CJIydyau 3aBpIIMJIE CO KOJalcC U
peruauB, Taka mTo Tweed, Angle-oB yueHHK, NpeIIOKWJI e€KCTpaKIMja Ha 3a0M Kako
eIMHCTBEH HAUMH Jia ce Iobue cTabHTHOCT™.

Bo coBpemeHaTa OpTO/IOHIIMja IPUCYTHH CE JIBE COCEMA CIIPOTUBHU MUCJIEHA; €THOTO €
Ha T.H. "QYHKIIMOHAJINCTA' KOU BEPYBaaT Jieka (PYHKIIMOHAJTHUOT MAaTPUKC, 0COOEHO OHOJj O
MyCKyJIHa MPUPOJIA, € O/JIydyBAauK{ MPUHITUI 32 M0jaBa Ha MAJIOKJIy3UjaTa; ¥ CIPOTUBHO Ha
HUB CTaBOT Ha T.H."MeXaHHCTH", MOOOPHUITY HA MeXaHUYKHUTE HPUHIIMIIN BO OPTOJIOHIIHjaTa
KOM BeJIaT JieKa MyCKy/IHa AUChYHKIH]jA € pe3yJITaT Ha MaJIOKJIy3ujaTas.

OyHKIIMOHATTHATA BWJIWYHA OPTONIEAMja, KAaKO peJIaTUBHO HOB IIPUCTAIl BO
OPTOJIOHITM]jaTa , 3aII0YHYBa HMHTEH3UBHO JIa ce MPUMEHYyBa IIpesi HEKOJIKY JlelleHnu Bo EBpoma.
HejsuHnoT ocHOBOMOJIOXKHUK, MenBun Moc, mpomoBupa Teopuja 3a "dOYHKIHOHAJIEH
MaTpHUKC', 4nja IOKTpUHA ce 6a3upa Ha MPUHIUIOT JeKa WHIUBUAYATHUOT PAcT U pa3Boj Ha
JINIIETO € TeCHO IOBp3aHa cO (YHKIMOHAJTHA AKTHBHOCT HA Pa3JIMYHUTE KOMIIOHEHTH HA
riaBaTta u BpatoT. Co oBaa Teopuja TOj ro anoctpodupa J06p0 MO3HATHOT (PAKT JAeKa BUITUITATE
U JIEHTOQIBEOJIADHUOT KOMIUIEKC IIOCTOjaHO Ce HaoraaT BO JWHAMHUYHA paMHOTEXa —
E€KBIJINOpHIy M.

DyHKIIMOHATITHUTE OPTOIEACKH BJIHjaHHja ce edEeKTUBHU IOYHYBAjKH O/ pararero.
Hajmobap mpruMep 3a Toa € HQUIMHOT HA McxpaHa. I[IpaBUJIHUTE OPTOIEACKU CUJTU MIPU JI0EHETO
ro NOTTUKHYBAaT MPABIJIHUOT 3/IpaB MOZET HA pacT Ha Buiuiure. [IpaBuiiHaTa MacTUKaIja
OBO3MOXKyBa Me3HWjayu3alnuja Ha MaHauOynaTa u abpasuja Ha OKJIy3aJHUTE IMOBPIIMHHU Ha
MJIEYHHUTE MOJIAPH, IIITO IMaK PE3YJITHPA CO BOCIOCTAaBYBAalbe HA HOPMAJIHA OKJIy3Hja M €yTHAT
OJTHOC HA BUJIUIIHTE.

JIOKOJIKYy MYCKyJIUTe Ha JIUNEeTO (YHKIMOHUPAAT MPABWIHO, Ja3UKOT € BO IMPABUJIHA
mosio’k0a, ycTata Ha TAIMEHTOT € 3aTBOpPEHA W TOj JUIIe MPEKy HOC TOrall PacToT Ke To
IIOCTUTHE TIeJIOCHUOT T€HETCKH MTOTEHITHjaJl.

U Hajmasiata mpoMeHa Ha QYHKIMOHATHUTE CHJIN MOKe JIPACTUYHO Jla BJIjae Ha OoBaa
YyBCTBUTEJIHA PAMHOTEXKA, (DAKT KOj MHOTY JIECHO T0O 3a00paBaMe U 3aIll0CTaByBaMe, a CElak €
JleJ1 OJT HAIlIUOT CEKOjHEBEH KUBOT O/ MOMEHTOT Ha HAIIeTO parame. JJOKOJIKy mojaeme o
OBaa JOKTpHHATa MeEKOTKMBHaTa auchyHKIHja Tpeba s1a Ouje coBjiajlaHa Kako Ou ce
OBO3MOXKUJI TMPUPOJHHUOT, HOpPMaJieH pacT W pa3BOj Ha JIMIETO, BWIUIUTE U 3abure.
OprononTute o EBpomna u CAJl xou ja nmpudaruja oBaa ¢uwiozoduja U ce MHOTY YCIEUTHU BO
PaHUOT TPETMaH Ha JlelaTa, cjae/iejKu T GYHKIMOHATHUTE OPTOIE/ICKY IIPUHITUIIN.

[TpumapHuUTE e Ha MHOQYHKI[MOHATIHATA OPTO/IOHIMja He ce HU OJIaJIeKy CIMYHHU
CO OpAVHApHATAa, CEKOjAHEeBHA OpTOJOHIMja. [1aBHaTa Iesl Ha (YHKIMOHAIHATA BUJINYHA
opToreayja e:

» BOCIIOCTaBYBame HA MUODYHKIMOHATHA XapMOHU]a;
» eJVMMUHUpamwe Ha OpaJHUTe JUCPYHKIIUH;
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» TIOCTUTHYBak€ Ha cOoo/iBeTHA (PYHKI[MOHATHA OKJIy3Hja CO IMPaBUJIEH BHJIMYEH OJHOC BO
TPHU IUMEH3HUH;
» 3HAYUTEJIHO MMOA00pyBarbe Ha MPOGUIOT Ha JIUIETO U
» crabuseH U 37IpaB TEMIIOPOMaHINOyIapeH 3r7100.
Otkako oBue AUCHYHKIUU Ke ce OTCTPAHAT, IOCTAOMJIHU PE3YJITATH MOJXKE /Ia Ce IMTOCTUTHAT 3a
IMOKPaTKO BPEME.

DYHKYUOHANEH NpUCMan 60 MpPemMMaHOMm HA MAA0KAYy3uume
Kora manueHTOT Ke cTamHe BO OPTO/IOHTCKA OPAMHAIMja UMa HEKOJIKY BaKHHU (PakTopu
kou Tpeba sla 6uzaT HabJbyJAyBaHM U MPOIEHETH 3a /a Ce YTBPAW HUBOTO Ha MEKOTKHBHATA
nuchyHKITHja
» HauuHOT Ha AMIIERE Kaj MallHeHTOT — MAIMeHTOT Tpeba /Ia AUIIe IPEKY HOCOT, He MIPEKY
ycra;
» HaumH Ha roJsiTarbe Kaj MAIlMEHTOT — IMAIMEHTOT Tpeba Ja rosita 0e3 OWMJIO KakBa
aKTHUBHOCT Ha m. mentalis ;
> Tlosuiyja Ha ja3UKOT BO ycraTa — jasWKOT Tpeba /Ja ce Haora Ha KPOBOT Ha ycrara
HEITOCPE/THO 103311 UHIIU3UBUTE.
JuchyHKIMja Ha MEKUTE TKHUBA BJIMjae He caMo Ha JIeHTO(daIHjaTHUOT Pa3B0j, HO HICTOBPEMEHO
U Ha HUCXOJOT O/ OPTOJIOHTCKUOT TPETMaH M CTAaOMJIHOCTA HA PE3YJITATHTE O] OPTOJOHTCKOTO
JIEKyBambe

IIpasuano uckopucmysarse Ha curume 00 jasukom u ycHume

[TpaBMIIHOTO UCKOPUCTYBale Ha CUJINTE O] Ja3UKOT U YCHUTE IO OBO3MOKYyBa Pa3BOjoT
Ha BIWIHIIATE U IO MOA0OpYyBa MOApeAyBakeTo Ha 3abute. Ja3UKOT caM 1o cebe iesryBa co cuia
01 500 TpaMa, ma oJf TyKa COCeMa jacHO € JleKa ja3UYHHUTE MYCKYJIU ce caMHU 10 cefe CriocoOHU
Jla TU eKCIaHJIUpaaT JeHTAJIHUTe JIAKOBU U HCTOBPEMEHO IPAaBWJIHO Jia ja HacodyBaaT
epynijara Ha 3aburte. PenmumpodyHara akmuja Ha ja3UKOT, YCHUTE U 0Opa3HTe NIPH aKTOT HA
roJITarke MOXKE JIa Birjae Ha (popMaTa Ha JEeHTATHUTE JIAKOBU, IypH /a JOBE/E U JI0 I0jaBa HA
30M€HOCT.

JTobpo mokyMmeHTHpaHU ce (aKTUTe JieKa HempaBwiIHata (GyHKIMja Ha pecruparuja e
MpUYMHA 3a T0jaBa HA OPTOAOHTCKa aHomainuja. Ho, ncro Taka OpPOjHH ce U TOJATOIU BO
JiUTepaTypaTa KOU /1aBaatr eJleH JIpYT acleKT IO OBa Ipallame, OHOCHO JieKa MaJIOKJIy3HjaTa
JIOBeZlyBa JI0 CTeCHyBame Ha /JUIIHUTe MATUIITa IITO IpeAu3BUKYyHa HazodapuHTreaTHa
OICTPYKIIMja U IIOPEMETYBame Ha (PyHKIIUjaTa Ha TUIIEHETO.

PecnimpaTopHuTe notTpebu ce mpuMapHa JIeTEPMUHAHTA HA M0JI0k0aTa Ha MaHAMOY1aTa,
jasuKoT, T1aBaTa U XuougHaTta Kocka. [TosoxkbaTa u rojsieMuHaTa Ha JOJHATA BUJIMIIA UTPa
rojieMa yJiora Bo oZ[pe/iyBarbe Ha IUMEeH3UNUTe Ha JUITHNUTe NaTuITa. ExcTeH3ujaTa Ha I1aBaTa
e o/10panbeH KoMIleH3aTOpeH (GYHKI[MOHAJIEH MeXaHU3aM 32 OZIp’KyBakbe Ha KamaluTeToT Ha
Ha3o(apUHTeATHUTE JHUIITHU IATHINTA CO TOMOII HA O/BOjyBame Ha 0asara Ha ja3WUKOT U
MekoTo Henmne°13, IJosokbara Ha XuouaHATa KOCKa € eceHquaJIHa 3a OoJp’KyBame Ha
KalaluTeToT Ha (papUHTEaTHUOT AUIIEH AT OCOOEHO BO MPBUTE TOAUHU BO KUBOTOT HA €HO
aerel41s,
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Co eKCHaHBI/Ija Ha BUJIMIIUTE IIpEN a,uonecueHm/IjaTa MOXKHO € Ja C€ 3roJIEMH IIPOCTOPOT Ha
HaBO(bapI/IHI‘ea)IHI/IOT AUIICH IIaT, IIPOCTOPOT 3a jaBI/IKOT, n Ja ce eJIMMHHHUPAa 30MEeHOCT BO
JE€HTa/JIHUTE JIAaKOBH.

Pau opmodoHmcku mpemmaH 60 MaevHa U paHa mewosuma oeHmuyuja

Amapatute 3a (GYHKIMOHAQJIHA BWIMYHA OPTOIE[Uja, Off TPejHEp IIporpamara ce
IM3ajHUPAHU ¥ KOHCTPYHPAHHU TaKa IITO I'M MOTTUKHYBAAT IMAI[UEHTHUTE /1A [IBaKaaT MPABUIIHO U
Jla TH BexxOaaT CBOWTE BWJIMYHH MYCKYJIM Kako Jia JUINAT HU3 HOC: MCTOBPEMEHO IIPEKy
ja3WYHHUOT NPUBE30K U IITUTHUKOT 32 ja3UK T'M TPEHHPAAT MalHMeHTHUTe /A TOJITaaT U Ja Tro
[IOCTaByBaaT jJa3UKOT BO ITPABIJIHA [10J103k04, I1a Ha TOj HAUMH IIPeBEeHNpaaT NUIaibe Ha MaJlel U
WHTEPIOHUpamke Ha jaduk. Co MpeMOAyIUpaHUOT TOPEH U JOJIeH JyiabujajieH JIak TH BOAAT
3a01Te KOU HUKHYBAaT BO MPaBIJIHA TOJIOXKOA.

IIpuka3 Ha coayuam:

Cauxa 1. ITayuenm JI. T., 5 200utu, manroxaysuja Kaaca II/1 o00eaenue, mpemupat co
infant trainer, nped mpemman u edHa 200uHa No Mpemma

JIEHTOAJIBEOJIADHU ITPOMEHU
MIPOMEHH BO MHKJIMHAIIMjaTa Ha TOPHUTE U IOJTHU UHITU3UBH

penykiuja Ha overjet

MIPaBITHO O(pOpMyBatbe Ha JTAOMOMEHTATHUOT aroJ

AHTEPHUOPHO IOCTaBYBarhe Ha MEKOTKUBHHUOT pOgonion

MMO3UTHBHO BJIMjaHUE HAa MACTUKATOPHATA U TIepHOpaIHATa MyCKyJIaTypa.

Y VYV VYV
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Cauxa 2. I[layuenmxa M.3. 7 200. Manoxay3suja Kaaca III mpemupat co myobrace i-3, nped
mpemmaH u 6 meceyu N0 MpemmaH

3axayuox

Pa#amoT TpeTMaH Ha JeTETO BO MEPHOJOT HAa WHTEH3UBEH PACT CO KOPHUCTEHE Ha
dyHKIIMOHATTHA OpTOTIE/IMja U eKCITaH3Hja HAa BIJIUIIUTE [TOMara Bo:

» OpronoHija 6e3 eKcTpakiyja (He-eKCTpaKIIMOHa OPTOIOHIIN]a): CO3/IaBak-¢ Ha OCHOBA 3a
cuTe 3a0M Ja ce BKJIONaT yI00HO, 6€3 MpuOeTHyBamke KOH eKCTPAKIIUU TTOJIO0IHA,
Co3naBame Ha MpaB Mpo L, IPUBJICYEH PO, CO TPAaBUIIHA TTOJI0X0a Ha YCHHU;
J10BOIJTHO TIPOCTOP 32 ja3UKOT;

YV V V

ITomana manca 3a peuuans.

CooniBeTHO HAeHTU(DUKYBalbe HA MEKOTKUBHUTE JUCOYHKINH U IPABUIHOTO JIEKyBambhe
Ha oBHe IIpo0JIeMU 0BO3MOKYBa M0/100p0 M3BeZieH MUOQYHKI[MOHATIEH OPTOJOHTCKH TPETMaH.
Otkako oBue ANCOYHKIIUU ce OTKJIOHAT, ITOCTa0MIHU pe3yITaTH MOKe Jja ce IOCTUTHAT 3a
MOKpaTKO BpeMe. be3 paHa HMHTepBeHIIMja BO IEPUOOT HA Pa3BOjoOT, JleliaTa BO aJI0JIeCIieHTHA
BO3pAacCT Ke nMaar notpeba o/ IOKOMIUIEKCEH U II0/I0JITOTPAeH OPTO/IOHTCKU TPETMAaH.

npumeHo Ha:

Cmp. 62 - 72




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Myofunctional therapy: Foundation of successful orthodontic
treatment

Gabriela Kjurchieva Chuchkova, DDS, MSc, PhD, Department of Orthodontics, Faculty
of Dental Medicine, University “Ss. Cyril and Methodius”, Skopje R. Macedonia. E-mail:
dr_cuckova@yahoo.com

Summary

Most orthodontic problems, especially crowding and retrognatic and underdeveloped
lower jaw, are caused by irregular functions and bad oral habits. Irregular functions are the
driving force that lead to orthodontic anomaly.

The main purpose of functional jaw orthopedics is achieving proper functional occlusion
with proper jaw relationship in three dimensions, greatly improving the facial profile, and stable
and healthy temporomandibular joint.

Once the irregularity is diagnosed, and the decision to apply myofuncional therapy has

been made, it is crucial to know the action of forces on soft tissue structures and myofuncional
habits that affect negatively not only on dentition, but also the development of the facial
structures.
Proper identification of the soft tissue dysfunction and proper treatment of these problems
enables better performed myofunctional orthodontic treatment. Once these malfunctions are
deflected, stable results can be achieved in a shorter time. Without early intervention in the
period of development, children in the adolescent age will require more complex and prolonged
orthodontic treatment.

Keywords: myofuncional therapy, functional jaw orthopedics, early
orthodontic treatment
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Introduction

Dentists in the late 19th century perceived that the teeth can be moved into a more
esthetic position by application of various mechanical devices to the teeth causes
apposition and deposition of bone in areas where forces were increased or
decreased. Thus was born the orthodontic profession whose founder is Edward Angle, a sharp
opponent of the extraction therapy. He considered that it is unethical to extracts teeth for
orthodontic purposes. Therefore, most of the treated cases ended with collapse and relapse. So
Charles Tweed, Angle’s student, suggested the extraction of teeth as the only way to get
stability.

In the contemporary orthodontics, two opposite opinions exist: the first one are the so-
called "functionalists" who believe that the functional matrix, especially that of muscular nature,
is a decisive principle of the emergence of malocclusion; and contrary to them the position of the
so-called "Mechanist" proponents of mechanical principles in orthodontics who say that muscle
dysfunction is the result of malocclusion28.

Functional jaw orthopedics, as a relatively new approach to orthodontic originates and is
intensively applied decades ago in Europe. Its founder, Melville Moss, promotes the theory of
"functional matrix", whose doctrine is based on the principle that the individual growth and
development of the individuals is closely related to the functional activity of different
components of the head and neck. In this theory he stresses the well-known fact that the jaws
and the dentoalveolar complex are in dynamic equilibrium?.

Functional orthopedic impacts are effective starting from birth. The best example of this
is the diet. Correct orthopedic forces by breastfeeding encourage proper healthy pattern of
growth of the jaws. Proper masticatory function allows mesial drifting of the mandible and
abrasion of the occlusal surfaces of deciduous molars, resulting in the establishment of normal
occlusion and eugnatic relation to the jaws.

If the facial muscles function properly, the tongue is in the correct position, the patient's

mouth is closed and he breaths through the nose, then the growth will reach full genetic
potential.
Even the smallest change in the functional forces can drastically affect this delicate balance, a
fact easily forgotten or overridden, and it is a part of our daily life from the moment of our birth.
If we start from this doctrine, the soft tissue dysfunction should be overcome in order to enable
natural, normal growth and development of the face, jaws and teeth. Orthodontists in Europe
and the United States have embraced this philosophy and have been very successful in the early
treatment of children following functional orthopedic principles.

The primary objectives of myofunctional orthodontics are not similar to the ordinary,
everyday orthodontics. The main purpose of functional jaw orthopedics is:

> establishing myofunctional balance;
> elimination of oral dysfunctions;
» achieving proper functional occlusion with proper jaw relationship in three dimensions;
» significantly improvement of the profile of the person and
» stable and healthy temporomandibular joint.
Once these malfunctions are diverted, stable results can be achieved in a shorter time
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A functional approach to the treatment of maloclussion

There are several important factors to be observed and assessed to determine the level of

soft tissue dysfunction at first visit in the orthodontic practice:

» The breathing pattern - the patient must breathe through the nose, not the mouth;

» The swallowing pattern - the patient must swallow without any activity of n. mentalis;

» The position of the tongue in the mouth - the tongue to be located on the roof of the mouth

just behind the incisors;

Soft tissue dysfunction affects not only the dentofacial development, but also the outcome of the
orthodontic treatment and stability of the results of the orthodontic treatment.

Proper utilization of the forces of the tongue and lips

Proper utilization of the forces of the tongue and lips promotes the development of the
jaws, and improves alignment of the teeth. Tongue itself acts with force of 500 grams; it is here
quite clear that tongue muscles are able to simultaneously expand the dental arches and
properly direct the eruption of teeth. Reciprocal action of the tongue, lips and cheeks during the
act of swallowing can affect the shape of the dental arches, and even lead to crowding.

Well-documented fact is that improper function of respiration is the cause of an
orthodontic anomaly. But, there are also numerous data in the literature that provide another
perspective on this issue, and that malocclusion leads to narrowing of the airways that causes
nasopharyngeal obstruction and disruption of the function of breathing.

Respiratory needs are the primary determinant of the position of the mandible, tongue,
head and hyoid bone. The position and size of the lower jaw plays a major role in our airway
volume. The extension of the head is a defense functional compensatory mechanism for
maintaining the capacity of the nasopharyngeal airways by means of separating the base of the
tongue and the soft palate©3. The position of the hyoid bone is essential to maintain the
capacity of the pharyngeal airway especially in the first years of a child life'4 5.

Jaw expansion with appliances before adolescence is known to increase the nasal airway
space, the tongue space, and eliminates dental crowding.

Early orthodontic treatment in deciduous dentition and early mixed
dentition

The appliances for the functional jaw orthopedics from the trainer program are designed
to encourage patients to chew properly and practice their jaw muscles. How to breathe through
the nose at the same time through tongue tag and tongue guard train patients to swallow and set
the tongue in the correct position, thus prevent thumb sucking and thumb trusting; with
premodulated upper and lower arch lead emerging teeth into the correct position.

accepted:

Cmp. 62 - 72




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Case report:

Figure 1. Patient L. T. 5 years malocclusion Class II division 1 treated with infant trainer,
before treatment and one year after treatment

Dentoalveolar changes:
» changes in the inclination of the upper and lower incisors;
» reduction in overjet;
» properly shaped labiomental angle;
» anterior placement of soft tissue pogonion;
» positive impact on masticatory and perioral muscles.

Figure 2. Patient MZ 7 years. Class III malocclusions treated myobrace i-3, pre-treatment
and six months after treatment
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Conclusion:
The early treatment in a growing child, using functional orthopedics and jaw expansion helps in:

1. Non-extraction orthodontics: creating the foundation for all the teeth to fit comfortably
without resorting to extractions later on;

2. Creating an attractive profile with proper lip support;

Proper space for the tongue;

4. Less chance for relapse.

w

Proper identification of the soft tissue disfunction and proper treatment of these
problems enables better performed myofunctional orthodontic treatment. Once these
malfunctions are deflected, stable results can be achieved in a shorter time. Without early
intervention in the period of development, children in the adolescent age will require more
complex and prolonged orthodontic treatment.
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ITPOTETUYKA KOHCTPYKIINJA BP3 4 UMILJ/IAHTU

Janwio KpcreBcku crerr. mo nmporetuka®, 'opru TpajkoBcKu cIrer]. mo opasHa
xupypruja, Karepuna CrracoBcka ctomarosior, /[ydbpaBka AHTeJTUK CTOMATOJIOT

Ancrpakr

Bo mpupoziaTa ce e COBPIIIEHO U XapMOHUYHO, HO BO PEaJTHOCTA HE € Ce TaKa eTHOCTABHO
u unearHo.Hue cute Kako CTOMaTOJIO3U TEPAIIEBTH Ce CTPEMUME U ITOCAaKyBaMe IITO MOBeEKe J1a
ce IpUOIMKMMeE KOH Hea, a TOKMY TOa COBPIIEHCTBO € TOTCTPEK U MPEeIU3BUK 3a HAIPEIOK HA
HamaTta npodecuja. [Ia Taka MOMaJIKy WM MOBeKe YCIIENIHO O] C/Iy4aj BO CJIy4yaj HHE KaKo
WMUTATOPH HA COBPIIEHATA MPHUPOJIA Ce TPyAUMe cO IpodeCHOHAIEH aHTa)KMaH U 3Haeme J1a
paspeliyBaMe pa3Hu CTPy4YHH nmpobsiematuku. Co Taa TOCBETEHOCT KOH paboTaTa CeKOjIHEBHO U
He3aIlNPJINBO T IOMECTyBaMe TPaHUITUTE KOH I0100p0, MoydaBO M MOIIPHUPOHO.

Bo xiMHMYKATa MpaKTHUKA Ce YeCTO cpekaBaMe MAIMEHTH CO XeH/IMKEI, KOU BO ycHaTa
Mpa3HUHA MOPajyd pa3HU IMPUYMHU MMaaT Majl Opoj IpeocTaHATH 3a0W MJIM IMMaK BOOIIITO TH
HeMaaT — ToTajHa Oe33abHocT. IIpoTeTMkaTa HAaBUCTHHA € Maruja M WJHUHA CO TOJIEMH
MOXKHOCTH, CO BTeMeJIeHAa HayJYHa OCHOBA 3a pexabrinTanyja Ha BAaKBHUTE HENOCTATOIU OF
n3rybeHu 3a6u. Bo BakBM ciiyyau BpIIMMe PEKOHCTPYKIMja Ha TOTaIHATa 0e33abHOCT co
MOOWIHO MU GUKCHO IPOTETUYKO romaraso. Llenra e ga ce Hajjomecrat usrybenure 3abu 3a
Jla ce BOCIOCTaBH IIOJIOJITOTPAjHA (PYHKIIMOHAJIHA U €CcTETCKAa XapMOHHja BO ycTaTa Ha
ManueHToT. [IPOTETHYKOTO 3TPHIKyBalbe Ha TOTaTHA 6e33a00CT KaKO MYJITHAUCIUIUIMHAPHA
KOMOWHAIFja CO OPATHO-XUPYIIKa WHTEPBEHIIMja TIO3HATA € BO CBETOT CO IOIYJIAPHO KPAaTKO
ume All on Four. OBa He e (paHTa3uja 6€3 0OCHOBA, TYKYy HAIIPOTHB CUTYPHA PEATHOCT U UIEATTHO
COBpEMEHO pellleHre 3a BakBara mpobsiemaTrka. OBaa TeEXHUKA € IMIPaKTUYHA KOMOWHAIIMja 3a
KBaJIUTETHA pexabWINTaIja Ha pa3odyapaHuTe NalueHTH. Bp3 mocTtaBeHn MUHUMaeH 6poj of
4 MUMIIAHTHU Ce HaZIOBP3yBa (pUKCHA MOCTOBAa KOHCTPYKIIHja CO MaKCcUMaJsieH Opoj oz 12 3a6u. 3a
0OBaa TeMa BO IOCJIETHO BPpeEMe MHOTY ce 300pyBa U IUIIIyBa I1a BO OBaa MPUJIKKA O] HIPOTETHIKH
aCIeKT Ipe3eHTHpaMe KOHKpeTHa peayinsanuja. Vcrata e mpocseieHa CO JIeTajleH OINC Ha
cute ¢a3u Ha paboTa Of CAMHOT ITOYETOK, 114 CE 10 HETOBHOT 3aBPIIETOK MPUKAXKAH 110 PeaHa
JINCTAHIAa HA BpEME.

npumeHo Ha:

Cmp. 73 - 102




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Marepujas u METOJ,

Kityuno mpamame € 6MOMeXaHUYKOTO ONTOBAPYBAabe Ha MMPOTETUYKATa KOHCTPYKIIH]ja, &
Toa Oapa TeMeJIHA aHAIN3a U CTYAUO3HO IUIaHWpame. Bp3 6a3za Ha MaHOpPaMCKH CHUMKH U
CTYZIMO MOJIEJIU Ce TTO3UIIMOHUPAAT CTATHYKUTE MMO3UIIUU Ha IPeOeHOT 3a UJIHOTO IIOCTaBYBambhe
Ha yeTupuTe UMIIaHTU. OHanpes Tpeba J1a ce UMa BO MIPEABU/ I€jCTBOTO HA XOPU3OHTATHHUTE
U BEPTUKIHUTE CUJIU. THe KaKko MpeBPTYBAUKHU [IBAKAJIHO IIPUTHUCOYHU CHJIM OapaaT U HUBHO
CMUpPYBambhe U yPAMHOTEXKYBabe.

3a oBa moTpebHA € U COO/IBETHA IMPUPOJHA BUCUHA BO MEIYBUJIMYHHUOT IIPOCTOP, T.€.
MelyBUJIMUEH COOHOC pacIpe/ieieH Ha JIBe eHAKBU HOJIOBUHHU. [lopasiu TpUANMEH3UOHATHA
IpeTcTaBa Ha HAHUTE 320K ce HaMEeTHyBa HEOIXOJHA MOTpeba 3a WeaylHA MPOTETHUKA
pamauHA. CO CEJIEKTMBHO COCTDPY’KyBarbe Ha AHTAarOHUCTUTE T'O IIOCTHUTHyBaMe OapaHUOT
MPOCTOP 3a IpaBWJIEH paciopesa Ha 3abute. [[pBUYHOTO IJIAHUPale Ha CyNpacTpyKTypara Ha
KpajoT pe3yJITHpa CO IMOJUTOHAIHO paclopezieHa U cTabuIHa OKJIy3Hja CO MHOIITBO KOHTAKTH.
Toa rapaHTHpa m0JTOTpajHOCT Ha H3paboTkata. Co cero oBa OU T0 JIOOWJIE MOCAKYyBaHOTO
pacTepeTyBambe U IJIAHCKO pacIpezielyBarhe Ha MAaCTHKATOPHHUTE U BOH MAaCTHKATOPHUTE CUJIU
BO IIOIIUPOKHU 30HU./CJ1.1 1 2/

Cauxa 1 Cauxa 2

ITo BakBara TeMeJIHa aHAJINW3a IO MPOTOKOJI HA paboTa ce MPUCTAIyBa KOH OPAJIHO
XHUPYIIKAa WHTEPBEHIMja ¥ UMIUIAHTAlMja HA 4 UMIUIaHTH. [Ipy MHTepBeHIMjaTa Mopa Jia ce
BHUMAaBa HUBHOTO ITOCTaBYBambe J1a Ou/ie 10 cpeInHa Ha IPe0eHOT U [0 MOKHOCT Ha TO3UIUHU 2
- 2 ; 5 — 5.Co BakBOTO HHMBHO IMO3UIIMOHUpae ce n30erHyBa KoMmpoMmuranuja Ha foramen
mentale kako u Ha canalis mandibularis. 3aToa mocTepropHUTE BA MMIUIAHTHU CE IIOCTAByBaaT
3aKOCEHO TI0JT aroJI O] IPUOIMKHO 30 CTEIIeHH CO IITO ce I00MBa U BO HUBHA JIOJDKUHA. /C1.3
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Cauxa 3

BakBaTa MHKJIMHAIMja HA AMCTAHUTE UMIUIAHTU ce KoMIeH3upa co 30 Angled Multi-
Unit abutments kou ce mpUIBpCTYBaaT Bp3 UMILUIAHTHUTE BeAHAI [10 HUBHATA WHCEPIIHja.
Hermor feH mo 3aBplleHaTa HMIUIAHTAllMja Cce IPUCTAllyBa KOH 3eMame Ha Ipelu3eH
enHodaszeH OTIEeYaTOK CO IIIPHUI[ TEXHUKA II0 Open- tray MeTosa Kako IPeycyioB 3a
IIOHATaMOIITHA U3paboTkaHa XUOpHUIeH MocT. HemmocpeiHO mpe; 3eMameTo Ha OTIIEYATOKOT BO

ycTara Ha MaIMeHTOT Ce II0CTaByBaaT-BrpajlyBaaT cooABeTHO u3bpanu Tpacdepu. Ci. 4.
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Ha 3emeHHOT OTIeuaToOK IIPpEenur3HO IIOCTaByBaM€ COOABETHU aHAJIO3W BO IIPpABEI HA

TpaHcdep KalluTe, CO BHUMAaTeTHA KOHTPOJIA ja MpOBepyBaMe M HUBHaTa MOABMIKHOCT. CI1.5 U
ci. 6.

r

Cauxa 5 Cauxa 6

CrnenyBa u3jieBame Ha OTIEYATOKOT U IIPUIPeMa Ha paboTeH MOJe MPH IITO IIPBO Ce
HaJleBa CHJIMKOH MacKa THMHTHBa IIOMely aHaJI03UTe W TpaHCEpPUTe U IO IIEeJTUOT rpedeH.
CHWINKOHOT € CO €eJacTUYHU CBOjCTBA U ja CHUMYyJIMpa PE3WJIHEHTHOCTA HA THHTHBATA.
[IpeocTraHaTHOT JIeJT O7] OTIIEYATOKOT Ce M3JIeBa CO TBPJ THUIIC CO HyJITa eKCIlaH3uja-zerostone.
Cin7.mcn 8.

Cauxa 7 Cauxa 8

Ha Baka mo6ueHuor u 00paboTeH paboTeH Mozen ce u3paboTyBa TecT mIabyioHA O
akpuiaTHa 6asa BO KOja ce BIpajiyBaaT IPHUBPEMEHH THTAaHUyM abaTMeHTH. Tue ce roToB
(habpuuku IPOU3BOJL KOj IIOHATAMY Ce KOPUCTH BO ¢ha3uTe 3a U3pabOTKa Ha XUOPHIEH MOCT, I1a
HCTUTE OCTaHyBaat 3apobeHH Bo akpuiiaTtHata 6asza. Ci1.9.
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Cauxa 9

Bo cnennara daza Ha oBaa akpusiaTHa 11abJI0OHA ce TIOCTaByBa BOCOUEH Oe/ieM O] pO3€eB
Bocok. Co Hero ja ozpezyBamMe moTpebHATa BUCHHA HA MEIYBHJIMYHHUOT COOZHOC pacIpezieieH
Ha /IBe eAHAKBU MoJoBMHU. OTBOpHUTE 3a 3amTpadyBarbe MOPaJH IOJIECHA IPErJIeHOCT U
MaHyeJTHa MaHHITyJIallFja co HAaBPTKUTE ce ocsioboyBaar. Ci.10

Cauka 10

Baka npunpemenara Tect mabsioHa ja ¢uKcHpamMe BO ycTaTa Ha IAIEHTOT CO Tope
npukakauute uMoOyc HaBpTku. [[Ia6ioHaTa Ma moBeke HaMeHH, Ia Mery JIDYTOTO CIIYXKH U
KaKO TeCT KOHTPOJIA 3a IMPENU3HOCTAa HA OTIEYaTOKOT. Bo HecakaHU NMPUJIMKHU, aKO CJIy4ajHO
OTIIEYaTOKOT He e /jobap, Taa HeMa /ia macyBa BO yCTaTa, I1a UMa MOJKHOCT 3a KODEKIIHja BO
oBaa paHa ¢asza. Ako e morpebHa KOpeKI[Hja, IpOoIeypaTa € CJaelHa: IPBO Ce OJICTPaHyBa
BOCOKOT 071 0eJIeMOT, a I0T0A Ce celapupa aKpIIaToT o/ mabyoHaTa. Pa3iesieHuTe cerMeHTH ce

npumeHo Ha:

Cmp. 73 - 102




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

(dbukcrpaar co HaBPTKH BO yCTaTa Ha MalMEHTOT U ce MOBP3yBaaTr JUPEKHO co TepmopesuH. Co
Taka pUKCHUpaHaTa 1abJIoHa ce 3eMa HOBa IMPENU3HO KOPUTHPaHa MepKa.

Kora cMe curypHu /ieKa e ce BO pef co TecT mrabjoHaTa MpPOAOJIKyBaMe BO ¢aza Ha
onpenyBame Ha mOTpeOHaTa BucHHA. [lopagu mmozo0pa CTAaOMJIHOCT CEKOoTall HKCTaTa ja
3amTpadyBame BO ycTaTa Ha MAI[UeHTOT, I1a IIOTOA IIPUCTAIlyBaMe KOH OJIpe/lyBahe Ha CaKaHaTa
BHCHHA. MelyBIJIMYHUOT COOJHOC Ce OApe/lyBa KJIACHYHO, MUHYC 2-3 mm 0] (PU3HOJIOIIKO
MHPYBabe CO pa3MeKHAT BOCOK Bo 3arpus. Cir.11.

Cauxa 11

Baka d¢wukcupaHata BHCHMHA 3aelHO CO MOJEJHUTE ja IpPeHecyBaMe BO
MIOJIyMH/TUBH/TyaJIeH apTHKyJIaTop. PUKcHpameTo Ha MOJIEIUTE BO apTHKYJIATOp Mopa Jia 6uze
co creryjasieH rurc 3a ¢puxcupame—artifiks koj Hema HuKakBa ekcransuja. AKO GUKCHPAHHETO
€ co oOuueH 6eJ1 TUIIC BO 3aBUCHOCT 0] IIPOU3BOMTEIIOT IIOPA/IX HETOBATa €KCIIaH3Hja TOj MOXKe
HECaKaHo Jia MOJUTHE BUCHHA U 710 1 mm. Toa Bo noHaTamorHuTe Hasu e IpobyieM U ja mogura
IIPEIXO/IHO ofipesieHara BUcHHA. [1o duKcHpameTo BO apTHKY/IaTOp 3amo4yHyBa ¢dasaTa Ha
peneme 3a0M BO BOCOK. 3a pefierhe Ha 3a0u ce KOpUCTAT akpwiaTHU Gabpuuku 3a0u of
rapHUTYpa HaM Z00po MMo3HaTH o/f MobuiIHaTa IpoTeTrka. CaMoTO pefiehe Ha 3a6UTe BO BOCOK
e KJIaCHUYHO, KaKo 3a TOTajaHa mpoTe3a. HopmasnHO Ipu pefieleTo ce BHHMaBa 3abuTe Jia ce
IIOCTaBeHW IpeMa (YHKIMOHAJIHUTE U eCTeTCKUTe IOTpeOH, IO cpeluHa HAa IpeOeHOT U
BOOIIIITO /1a HeMa HarsaceHa IIlrmeoBa kpuBa. Bo 3aBUCHOCT 07 yCJIOBUTE U KOT'a UMILJIAHTHUTE ce
HIOJIMHTBAJIHO MTOCTaBeHHU Ha rpebeHoT, mMa notpeba oz back stage mosunuoHuparme Ha 3a0uTe.
Tue ce pemaT moHampeZ, a OTBOPOT 3a HaBpPTyBame € IOCTaBeH 3aj HUB. [loToa ciexmysa
KIacnyHa npoba Ha 3abWTe BO BOCOK, BO ycraTa Ha HAIMEHTOT CO HUBHO IIPETXOZHO
(duxcupame.

ITpoGara m3HyayBa 6p3u KODEKIMH 3a Jia HE Ce PAaCTOIM BOCOKOT Of] TOIUIMHATA Ha
ycHaTa npasHuHa. [Ipenopaka € HUBHO IIPETXOHO JIAZIEH€ BO JIAIFUIHUK, HO U yrmoTpeba Ha
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yaIa co JiaJiHa BO/Ia 32 HallMBKa BO Meflydasure Ha pabora. MoxkHa e otpeba 071 peoKIy3uja
CO TIOBTOPHO CEJIEKTUBHO O/I3€Mahe Ha aHTAarOHUCTUTE U HOJUTakhe Ha HapeJeHUTe arOHUCTU
BO BOCOK. Ilocramkara ce IOBTOpYBa ce JIoZieKa He ce 00ve ueaiHa OKJIy3Uja, BUIJIUBOCT HA
3a0buTe MpU HACMEBKA U HUBHA NMPUPOAHA pasurpaHoct. [To 3aBpineHaTa npoba HapeaeHUTe U
KOpUTHPaAHU 320U BO BOCOK Ce BpakaaT Ha paboTHuOT Mozes. CienyBa u3paboTKa Ha CKeJIeT,
KOHCTPYKIIIOHA METaJIHA IIIMHA, 11a KMBETUPAhE U IITONAkhe Ha HapeleHuTe 3201 01 BOCOK BO
akpmiar. OBa ¢asa Ha KpajoT 3aBplIiryBa co oOpaboTka u u3paborka Ha xubpujieH moct. OBa BO
MOCJIEZTHO BpeMe € XHUT BO HamaTa mnpodecuja, HO MOPagu KPAaTOK BPEMEHCKHU HHTEPBaJI
moTpebHa e edUKACHOCT BO THMCKaTa paboTara, 3a /ia ce IOCTUTHE IOCAKYBAHHWOT pe3yJITar.
Mako Ha KpajoT KOHCTPYKI[MjaTa CTaHyBa (UKCHA, 32 CeTO BpeMe BO cutTe (pa3u Ha pabora
MoOuTHATa 1 PUKCHATA IPOTETHKA MelyceOHO ce MPeIUIeTyBaaT, IITo 6apa COJIU/THO TO3HABAhE
oJ1 iBeTe 06J1aCTH.

CeTo OBa TIOTOpE OIHUIIIAHO MOPA /Ia ce MPAaBU IPEIHU3HO U BO POK OJ CEAyM JieHa Jja ce
U3paboTH IeJI0CHO. XUOPUAHUOT MOCT He Tpeba Jla MMa IMpeHa3HauyeHO MOJIeJIMPaHu juga
alveolaria Bo akpuIaTOT Ha ME30CTPYKTypaTa 30IITO € MOKEH MUMUYEH IPUTHUCOK O] OKOJTHATA
MyckyaaTypa. OBa Kako JOMOJHUTETHA CTPAaHUYHA CHJIA MOJKE Jia TO 3arpo3d MUMeAHjaTHOTO
onToBapyBame Ha UMIUTaHTHTe. CienyBa mpoba Ha TOTOBHOT XMOpPHJIEH MOCT BO ycTaTa Ha
MaIMEHTOT CO JIONOJIHUTENIHA PEOKJIy3Hja, MOJIUPame JI0 BUCOK Cjaj U HETOBO (DUKCUPAIE CO
HaBpTyBae Ha UMOyc HaBpTKH. CI1. 12.

Cauxa 12
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3a uMeIUjaTHOTO ONTOBapyBame ja KOPUCTHME Of0paHOeHaTa CIOCOOHOCT Ha
OpraHU3MOT 3a caMopelapalfja co pereHepaTiBHAa MOK KOH OIlepupaHara 30Ha. MakcuMyM 3a
7 leHa MopaMe Jia TM aHTaKHpaMe HUMIUIAHTHTE CO XUOPHJIEH MOCT IOPajyl OTPAaHUYEHOTO
BpeMe 3a OCTeOMHTerpamnuja Bo GyHKIMja HA [IBaKame. 3a MAIMEHTHTEe OBAa € IMPAKTHUYHO
IIPEOTHO peleHre Iopaau GakToT IITO BeHAI fobuBaar 3a6u. True ce 4yBCTBYBaaT CPEKHO, a
3a7I0BOJICTBOTO C€ TJlefla BO HUBHHUTE OUYM. [IOJTHU ce CO CIIOHTAaH ONTHMHU3aM M TOTAJTHO
TICUXOJIONIKY pacTepeTeHu. Taka MPeOJHUOT MEPHO] KOMOTHO MOK€e MHUPHO J]a Ce TMPOJOJIKU U
o/10JIro BpeMe 6e3 HermoTpebHo dopcupame. beHeUTOT 01 MMeUjaTHOTO ONITOBapyBakhe € BO
TOA IITO Ce CO37[aBa MOToJieM KOHTAaKT Ha KOcKaTa co MMIUIAHTOT (bone-to-implant) koj e 3a
Iypu 64.2% 1ioroJIeM BO CHOpenda Co IOKACHO ONTOBAPEHUTE NMILIAHTH.

HajontumasiHO € paHOTO WM HMEJUjaTHO OINTOBapyBake Ha HMMIUIAHTUTE Ja ce
HaIrpaBu BO POK 071 48 /10 72 yaca. OBa paMKa MOKe Jla ce IIPOJI0JDKU JIo MakcumMyM 168 vaca - 7
JIeHa, HO HHUKakKo moBeke o7 Toa. OBaa Ipemopaka e IOTKpeleHa co in vivo ¥ in vitro
exciepuMeHTH (McCracken et al., 2001) Kou mokakyBaaT Jieka ©Ma HajrosieM BHec (uptake) Ha
HEONXOHU MUHEPAIN Ha MeTab0JTHO HUBO OaIll BO 0BOj BpEMEHCKH UHTepBasL. 1o ceaMuoT JieH
“Ma HaroJ IaJi Ha MeTaOOJIHWTe IPOIECH, IIa OITOBapyBame IO TOj Iepuoi O6u OuiIo
KaTacTpodasHo.

KoHnnuTe Moske Jja ce o/icTpaHaT | IOZOITHA II0 JIBE /0 TPU HeJlesin 6e3 /1a ce CUMHyBa
XHOPHUIHUOT MOCT CO 0OaBe3Ha ToajieTa M 110 MOKHOCT CO Jlacep Teparuja.

ITo mepuoz on HajMajKy 6 Mecelld Kora OCTeOHMHTerapiipjaTa € 3a/I0OBOJIUTETHO ITOCTUTHATA
cJleJlyBa HOBa MepKa 3a U3paboTKa Ha JeUHUTUBHATA MeTaI-KepaMUYKaTa KOHCTPYKIIH]a.

ITo 3eMeHHOT OTIEYaTOK TH Bpakame cO MMOyC HaBPTYBame CYJIKyC (opMepuTe BO
ycrara Ha manueHToT. Ci1.13.

Cauxa 13

CiemyBa mmocranka Bo 3a0HaTa TeXHHUKA KaJie O TOMOII Ha XUOPUTHUOT MOCT Ha CAMHOT
paboteH Mojien1 ce 00e30emyBaaT CUTYPHOCHU KiydeBU U ce popmupa dopryc ox OnTosw.
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OBHe KJIy4eBH TapaHTHpaaT CTaOWIHOCT Ha (OPTycoT 3a WIEHTHUYHO IpEeHecyBame Ha
cocrojbaTa ¥ MpaBeloOT Ha 3a0HUTe MPHU KUAHATA BOCOYHA MO/iesallyja Ha TeJIOTO Ha (UKCHATa
KoHcTpyknuja. Cii.14.

Cauxa 14

Ha pabotamnotr mozen npBo ce HaBpryBaat ¢pabpuuku CASTABLE UCLA ABUTMENTS.
Tue mefyceOHO ce mOBp3yBaaT U (PUKCHUPAAT CO TEPMOPE3UH CO IITO ce GpopMHpa jaApOTO HA
KOHCTpyKIHjaTa Bo BujA Ha mmHa Ci.15. Toram ce mpucramyBa KOH MOZENalyja coO BOCOK
CROW WAX. Bo nosyuHAUBU/IyaTHHOT aTPUKYJIATOP Ce IIPOBEPYBa OKJIy3HjaTa U Ce MOJIETUpa
KOHeuHaTa ¢hopMa Ha BOCOYHATA KOHCTPYKIIH]ja, 2 TEPMOPE3NHCKATA IIFMHA OCTaHyBa 3apobeHa
BO Hej3UHOTO jaapo. Ci.16 u ci1. 17.

Cauxa 15 Cauxa 16
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Cauxa 17

[To 3aBpieHaTa BOCOYHA MOjieJlaliija KOHCTPYKIMjaTa ce ITH(TYBA, BJIOXKYBAa U U3JIEBA O]
COO/IBETEH KOMIIAaTUOWJIEH MeTaJ 3aeAHO CO OPUTHMHAJIHUTE abaTMEHTH KOU OCTAHyBaaT
3apobeHu Bo Hea. CiemyBa 0O0paboTKa Ha METAJIOT M HETOBO IlecKapeme. Baka obpaboTteHara
KOHCTPYKIIMja ce KOPHCTH 3a Impoba BO MeTas. Bo ycrara ce mpoBepyBa HeroBara CTaOWJIHOCT,
O/THOC KOH TMHTHBATa KaKO W IIPOTETHYKATa pAMHHMHA BO MapasIeTHOCT KOH TpebeHuTe ¢J1. 18 u
c1. 19. JlepUHUTHBHATA KOHTPOJIA HA MEIYBHJIMYHHUOT COOTHOC BO XOPHU30HTATHA ¥ BEPTHKATHA
JIVMEH3Mja 3aBpIIlyBa CO 3eMaIbe Ha HOB 3arpu3 CO Pa3MEKHATa BOCOYHA JIEHTA.

Cauxa 18

npumeHo Ha:

Cmp. 73 - 102




YHuBepsutet Ce.Kupua u metoauj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Cauxa 19

Ce oxpenyBa 60ja 1 HUjaHCH 3a KEpAaMUKaTa, HO, MICTO TaKa, U 00ja ¥ HUjaHCU 32 MackKa
THHTHBATa Kako Me3ocTpykrypa. Cienu Mozenanuja co KepaMHuKa BO 3a00TeXHHYKA
saboparopuja U Hej3UHO Ieyere BO NoBeke coeBu. [Ipu MozenanujaTa Tpeba 1a ce BHIMaBa
Jla HeMa IIpeMHOTY U3pa3eHu MOP(QOJIONIKN KapAKTePUCTUKU 10 OKJIy3aJIHUTE IOBPIINHHU, CO
npyru 3060poBH, moMeka Mozeanuja Ha Tybepute. IIpu mpobara mpes ry1asypa Bo ycraTa Ha
MaIMEeHTOT Ce BPIIN PEOKJIy3Hja CO INTO 3aJ0JDKUTETHO Tpeba za ce 06e30emum cyobosa mo
JIN3TAUYKUTE BOJIEUKU OpUIOBM HA OKJIy3aJHUTe TyOepw, mo3HaTo kako FREEDOM IN
CENTRIC.

IToTpe6HO e f1a ce peslakcupaaT U CTPECHUTE YIapU BO OKJIy3aJIeH KOHTAKT CO aTOHUCTH -
AQHTArOHHCTH 32 Jia ce 06e36e11 MaKCHUMasIleH KOHTAKT CO HajMaJIKy 3-4 KOHTAKTH II0 efieH 3a0.
BakBara IIOJIMIOHAJIHO paclopeZieHa OKJIy3Wja T'M aMOpPTU3Upa IPEeBPTYBAauUKWUTE CHIN U
OBO3MOXKyBa CTa0WIHA OKJIy3Wja INTO € IIPHOPUTET 3a JOJTOTPAJHOCT M CTA0WJIHOCT Ha

CyIIpacTpyKTypara.

Cauxa 20 Cauxa 21
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CrnenyBa HUjaHCHUpame U Ae(DUHUTHBHO IVIa3Upamhe Ha KepaMHUKaTa Bo 3a0HaTa TEXHUKA
¢J1. 20. U cJ1. 21. Kako roToBa IyiasupaHa | IoJdpaHa, GUKCHaATa MPOTETHYKA KOHCTPYKIIHja ce
IIOCTaByBa BO ycTaTa Ha IMAI[HEHTOT U ce pukcupa co uMOyc HaBpTKu. OTBOpHUTE 3a MaHyeJHA
MaHUIIyJIallija HU3 KOW MIOMHHYBAaT HaBPTKUTE IIPUBPEMEHO Ce 3aTBOpAaT CO ryTalepka WiIu
ImaMyd4eH TaMIIOH ITOKPHEH co KaBUT. CTerarmeTo Ha HaBPTKUTe Tpeba /1a Ou/ie IoCTeneHo, ma 3a
Ha KpajoT /a 3aBPIIHA CO 3aTerame CO CHUJIA OJ 20 HYTHU. 32 OBa C€ KOPHCTAT CIENHjaTHU
anatku (sirindge) mo mpemnopaka oji MpOU3BOAUTENOT. 110 O/ipesieH BPEMEHCKH TIEPHOJ, CIIEMN
KOHTpOJIa Ha 3aTE€rHATOCTa Ha HaBPTKUTE. I10TOA MCTHUTE MOBTOPHO Ce 3aTBOPAAT, BO JIOJTHOTO
HHBO CO TyTallepKa WK KaBUT, a BO TOPHOTO HUBO Ce 3aIleYaTyBaaT Co CJIOj O7] HAHO KOMIIO3UT.
Hcernor mo 60ja Tpeba /1a Ouzie COO/IBETHO OA0paH, a OKJIy3ajiHaTa MoOjeJaldja Mo CTHJI U
dopma z1a cooziBETCTBYBa CO KEpaMHYKaTa KOHCTPYKITH]a.

Peyaratu

OBoj cimyuyaj e u3paboTeH BO 2013 roJlMHA, HO IO JWCTAaHIIA Ha BpeEMe cera e
npe3eHTupaH. Ilopas KOHTpoOJIa HA KBAJIUTETOT MOXKEME CO CHTYPHOCT JIa ja IMOTBpANME
Heropata CTaOWJIHOCT ¥ HENPOMEHJIMBOCT BO OJHOC Ha KOCKaTa W OKOJIHOTO TKMBO. Hema
HUKAKBU 3a0€JIeKUTETHN ITPOMEHU [P HOPMAJIHU KUBOTHHU aKTUBHOCTH Ha manueHToT. Kako
H3IJieia IeHec OBa MOXKe Jla ce BUAU o7 mocyenHara ¢gororpaduja HallpaBeHa HeoZlaMHa IIpU
pesoBHa KOHTPOJIA.

Cauxa 22

KonTposiute noxesHo e Aa ce nopefoBHU npu mto npuMeHyBame ORAL JET u PROFI
JET kjIuHMpame Ha KOHCTpyKIHMjaTa. PyTHMHCKaTa IpoBepKa BKJIydyBa M KOHTpOJAa HaA
OKJIy3WjaTa KakO W IIOJIUpame JI0 BUCOK Cjaj JOKOJIKY MMa IMUTMEHTHpAHU Hacjaaru. Bo
JIOMAIIIHU yCJIOBU MAIIMEHTOT MOTPEOHO € /1a MpaBU peAoBHA TOoajleTa CO amapaT IoJi BOJEeH
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npuTHCOK - water pik. IIpermopaka e THpoMHUBame CO JEHTAJIHU BOJUYKH 332 OCBEXKYBambe Ha
yCHaTa IIpa3HWHA KOU BO CBOjOT COCTaB MMaar IMpucycTBo Ha ximopxexkcuanH(Clh).

JIuckycuja

BpenHo e ga ce CIOMeHe peaTHHOT WHTEpeC 3a BpPEMETO Ha YeKame Ha
OCTeOMHTerpanyjata Ha uMIUIaHTATe. OBaa mays3a 3a IAIMEHTUTE € MHOTYy OuTeH (aKTop
Imopajgd HHUBHATa peajlHa IICHXOJIONIKA HAIHATOCT. TWe CO TOJUHU IPEAXOJHO HMAaJie
po0JieMH, 11a HUBHOTO TPIIEHHE U J0BepOa ce MCTPOIIEHU. YIIITe HOBU 6 Mecelu JYeKarbe 3a
OCTEOMHTEeTpaIlfja Ha UMIUIAHTHUTE 3a HUB € IPEMHOTY BpeMe 7ia ce ouzie 6e3 3a6u. Cexoj o1 HUB
caka IIITO mo6p30 /a qobue 3a06u, ma 6MIJI0 KAKBO yOeIyBamba 3a MaIUeHTOT ce HempudaTIuBH.
BpeMeHCKHOT mepro; Ha OCTeOMHTETpaIja ce mpedpoayBa co Be OIINU: WIN HU3pabOoTKa Ha
KJIaCMYHa TOKPOBHA TOTaJHA IPHUBPEMEHa IpOTe3a aJalTHpaHa KOH HOBUTE YCJIOBH Ha
rpebeHuTe IO UMIUIAHTaIdjaTa, WX  u3paboTKa Ha XHOPUZEH MOCT CO HMeAUjaTHO
ONTOBapyBabe.

Bo mociiegHO Bpeme mmenujaTHO onToBapyBame Ha mMIuiaHTuTe (Immediate Loading)
ce IIOBeKe ce KOPUCTH KaKO MMPAKTUYEH IIPEOIEH METO/I.

Ho, moroa 3aJ0yKUTETHO IO IPOTOKOJ cjaefu u3paboTka Ha JAedUHUTHBHATA MeTasl
KepaMHJKaTa KOHCTPYKIIHja.

JlebUHUTHBHATA KOHCTPYKI[Mja BO B3aBUCHOCT OJi (UHAHCUCKUTE MOXKHOCTH Ha
MMaIMeHTOT MOJKE Jla ce U3BeJle U BO IeJI0CHO Oe3meranHa kepamuka o1 ZIRCONIA. Bo ocHoBa
(dasuTe ocraHyBaar HCTHU ce IO MOMEHTOT Ha MO/ieJIallyja Ha KOHCTPYKIHjaTa BO BOCOK. Taa BO
BaKOB CJIy4aj Ha HPEAXOAHO CKEHHUpPAH MOZEJl Ce MOJeIHpa Ha KOMIIjyTep II0 HEKOj O
CBETCKHUTE IIPOTPAMU 3a An3ajHupare kKako Ha mpuMep Exocad wiu 3 Shape. IToroa co momori
Ha CAD-CAM amnapatypa ox rotos Zirconium Oxide Block ce ceue menata koHCTpyKnuja, 1o
IIITO Ce MOJIeJIUPA U IeUe CO KepaMUKa Bo c1oeBU. I1pu n3paboTka Ha KOHCTPYKIIHja o7 Zirconia,
Iperopaka e Jla ce KopucraT TpaHcdep Kanmu U peIUIMKA 3a eJHOKpaTHa ymorpeba —
smaboparopucku aHayio3u. Ilopagu momobpa mperusHOCT BO ¢a3uTe HA CKEHHUPAHE Off
HCKJIyYHUTEJIHA BAKHOCT € yrnoTpeba Ha CKeH abaTMEHTH 3a CEeKOj JabOpaTOPUCKH MPHUMEPOK
mocebHo.

Be3 pasnuka 1asiv KOHCTPYKIMja € o7 MeTaJ-KepaMUKa FJIU O/ Zirconia rmpernopaka e 3a
CEeKOj UMIUIAHT IOCeOHO Jia ce KOPUCTAT U JiBa Mapa WAEHTUYHU HAaBPTKH, e/leH 3a paboTa BO
TEXHHUKA U €JleH 3a paboTa BO ycTaTa Ha HMaleHTOT. IIpen ce mopaau CTEPWIHOCT pu paboTa
BO ycTaTa Ha MAI[UEeHTOT, HO U ITOPA/IX MOXKHO HECAKAHO OIITETYBahe Ha UMOYCOT O7] HaBPTKATa
BO TEXHHKA.
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Cauxa 23

3akiIydok

KJIy‘IHa KapaKTEPUCTHUKA 3a CUTE OBUE IIPHUKaXXaHU TEXHHUKHU € TOa IITO CEKOoralll IIOCTOU
MOJKHOCTa 3a OJIBPTYBalhe€ U HaBPTyBame (remove) Ha KOHCTpyKmujata. OBa JlaBa IIPOCTOp U
KOMOI_[I/Ija 3a 6I/IJIO KaKBHM KOPEKIHMK BO HJAHHWHA, HE3aBHCHO Ja/Ii HaABOp OA yCTaTa Ha
MMaNMeHTOT, BO OpJAMHAIMja MIX BO 3aborexHuuka Jabopartopuja. 3a pasjauka off
KOHCTPYKIIMUTE KOU ce (PUKCHUpAaT CO KJIACUYHO Jiellelhe, HCTUTE HeMaaT TaKBa MOYKHOCT 3a
KOPEKIIMU Ha/BOP O] ycTaTa Ha mamueHToT. Kaj HUB ce u3Hy/yBa 1moTpeba 0j] UCUyKyBabe UJIN
BO HAjJIOIII CJIy4aj cemaparyja u u3paboTka Ha HOBa KOHCTpyKIHja. OBa Hallle HCKyCTBO HU JiaBa
3a MMPaBO Jia 3aKJIydyHMe JleKa TOA € Ba)KHA pas3jiuKa U TroJjieMa MPEJHOCT BO Iapajiesia co
JIPYTUTE TEXHUKHU Ha (PUKCHparbe Ha KOHCTPYKIIHjaTa, Ia T'o CIIoZielyBaMe Kako Jo0poHaMepHa
Mpernopaxa.
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Prosthetic construction on four implants

Dr.Danilo Krstevski — prosthetic specialist, Dr.Gjorgi Trajkovski — oral surgeon
specialist, Dr.Katerina Spasovska — general dentist, Dr.Dubravka Angjelich — general
dentist

Abstract

In the clinical dental practice, often, we are faced with patients that have very few teeth,
or they haven’t got any at all — total tooth loss. The prosthetic is the future of these problems.
With its many possibilities, it has a scientific basis to solve all these cases with mobile or fixed
prosthodontics. In these cases we're doing reconstruction and rehabilitation of the mouth with
prosthodontic appliance in order to make up for the lost teeth and to set up functional and
aesthetic harmony of the patient’s mouth. Nowadays, the prosthetic treatment of the total tooth
loss combined with oral — surgical procedure called ALL ON FOUR is ideal, practical and safe
reality to solve such a problem. Metal — ceramic fixed construction is placed over the 4
integrated implants. The crucial question is the biomechanical loading of the fixed construction,
which asks extensive analysis and planning of the case. At the very beginning, based on the
panoramix X-ray images and studio models, we are marking the most suitable static positions
for the implants on our model. In advance, we have to keep in mind the action of horizontal and
vertical strength. They act like flipping mastication strength and we have to calm and balance
them. The augmentation of the ridge, correct designing and forming of the suprastructures, as
well as the stable and polygonal orientation of the occlusion, are inevitable. Later, with oral —
surgical treatment the implants are placed, together with ridge augmentation and its
voluminous enlargement. After a 3-6 month period we’re starting with producing of the future
fixed metal ceramic construction that at the end is going to be screwed like suprastructure over
the implants.
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Introduction

In the nature everything is perfect and in harmony, but in the reality it isn’t that simple
and ideal. We, the dental therapist, wish to get closer to her and that specific perfection is the
challenge for progress in our profession. That way, more or less successful in our cases, we, like
imitators of the perfect nature, are trying with our professional engagement and knowledge to
solve different kind of dental problems. With our commitment to the work, every day and
unstoppable we are moving the borders towards better, more beautiful and more natural.

In the clinical practice, often, we are facing patients with handicap, which from different
reasons have very few teeth or they don’t have it at all — total tooth loss. The dental prosthetic is
really a magic and the future with lots of possibilities. It has scientific base for rehabilitation of
these lost teeth. In these cases we are reconstructing the total loss with mobile or fixed
prosthetic tool. The goal is to replace the lost teeth, so we can set a long term functional and
aesthetic harmony in the patients mouth. The prosthetic treatment of the total teeth loss like
multidisciplinary combination with oral surgery intervention is known in the world with popular
short name ALL ON FOUR. This is not just a fantasy without proofs, but contrary, safe reality
and ideal modern solution of this kind of problems. This technique is practical combination for
quality rehabilitation for the disappointed patients.

Over the minimal number of 4 implants, comes fixed bridge construction with maximum
of 12 teeth. This theme is a subject of discussion for the last few years, so here, we are going to
describe the whole process form the beginning to the end from prosthetic aspect. This case is
presented after a real distance of time with detailed description of all the work phases.

Material and method

The crucial question is the biomechanical loading of prosthetic construction, it needs
thoroughly analysis and planning. According to the panoramix X-ray images and the studio
models, we are looking for the best static positions for the future 4 implants. We have to take
into account the DEJSTVO of the horizontal and the vertical forces. They, like flipping and
masticatory forces need to be calmed and balanced. For this, we need appropriate natural height
of the intermaxillar space, basically we need interjaw space splited in equal halves. We have to
have visual 3D image for the future teeth and which need ideal prosthetic plain. With selective
grinding of the antagonists we get the wanted space for the regular position of the teeth.
Planning the suprastructure at this point results in stabile and polygonal positioned occlusion
with multi — point contacts. This quarantee long lasting of the structure. With these kind of
contacts we would get the wanted balanced positioning of the masticatory and non -
masticatory forces in wider zones./Pic.1,2/.
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Picture 1 Picture 2

After this extensive analysis, according to work protocol, we proceed with oral surgical
intervention and implantation of 4 implants. During the intervention we have to be very careful,
so the implants are placed in the middle of the bone cliff, if possible on positions 2-2; 5-5. With
this kind of positioning we are avoiding the compromitation of foramen mentale, as well as
canalis mandibularis. Basically, that is the reason why the posterior implants are inserted under
angle of around 30 degrees. At the same time we are getting implant length in the bone /Pic.3/.

Picture 3

We compensate the inclination of the distal implants with 30 Angled Multi — Unit
abutments which are screwed over the implants right after their insertion.

The same day, when the implantation is finished, we are taking one-phase impression
with syringe technique, with the principles of the open tray method, so we can start the
preparation of the hybrid bridge. Immediately, before taking the impression, in the patient
mouth we are placing respectively the chosen transfers. /Pic.4/
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Picture 4

When the impression is taken, very precisely, we are placing the appropriate analogues
in the directions of the transfer caps. Carefully, we are controlling their mobility. /Pic.5,6/.

F

Picture 5 Picture 6

The next step is spilling the impression and preparing the working model. At the
beginning the spilling is with silicone gingival masque between the analogues and the transfers
and all around the cliff. The silicone has elastic abilities and it simulates the reziliation of the
gum. The other parts of the impression are spilled with hard gypsum with zero expansion —
zerostone. /Pic.7,8/.
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Picture 7 Picture 8

When the working model is finished, we are making test template made of acrylic base in
which are placed temporary titanium abutments. They are finished factory product that is used
in the phases for the hybrid bridge, so they are captured in the acrylic base. /Pic.9/.

Picture 9
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The next step is to build rose wax turret on the acrylic template. We use the turret to
determinate the needed height of the interjaw space into equal halves. Because we need easy
manipulation and perspicuity we release the holes for screwing./Pic.10/.

Picture 10

When the test template is prepared, we fix it in the patience’s mouth with hexagon
screws that are shown above. The template is multi - functional, we use it like a test control for
the impression preciseness. In some bad cases, if the impression is wrong, the template won’t
work, so in this early phase we have opportunity to fix it. If the correction is needed we should
follow the next procedure: first, we remove the wax form the turret, then we separate the acryl
from the base of the template. The separated fragments are fixed with screws in the patience’s
mouth and we connect them with thermoresin. When the template is fixed we are taking new
precise impression.

We proceed to the next phase, to determine the needed height, but at that point we have
to be sure that everything is fine whit the test template. For better stability, always, we are fixing
it in the patient’s mouth. After that, we are determinating the height. The intermaxillar rate is
determined according to classical principles, minus 2-3mm from the physiological standby, with
soften wax, in occlusion./Pic.11/.
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Picture 11

We transfer the fixed height together with the models in half — individual articulator.
The fixing of the models has to be with special gypsum for that purpose — artifiks that has not
expansy. If the fixing is with ordinary white gypsum, depending on the producer, its expansy
may increase the height up to 1mm. In the following phases that would be a problem because it
increases the determinate height. When the fixing is finished, we start to position the teeth in
the wax. For that purpose we use acrylic factory teeth, we are using the same type of teeth in the
mobile prosthetic. The the positioning of the teeth is classical, also like in the mobile prosthetic.
Of course, during this step we pay attention the teeth to be positioned according to the
functional and the aesthetic needs, in the middle of the comb, without Spee - curve. Depanding
on the conditions and when the implants have more lingual position on the comb, we use back
stage placing of the teeth. They are placed frontally, but the screwing hole in behind them. After
this laboratory phase, we try the teeth in the patience’s mouth, with prior fixation. This step,
asks fast corrections, so the wax does not melt from the mouth warmth. We recommend their
cooling in the fridge and a glass of cold water between the work phases. There is a possibility for
reocclusion with selective seizure of the antagonists and increasing the agonists from the wax.
The procedure is repeating until we get ideal occlusion, visibility of the teeth while smiling and
their natural playfulness. The tried and fixed teeth are moving back on the working model. It
comes the making of the metal constructional splint and changing the wax for acrylic material.
This step ends with polishing the hybrid bridge. Nowadays, this is a hit in our profession, but
because the short amount of time to execute it, the team work and its efficiency are needed.
Although the final construction becomes fixed, during all the work phases, the mobile and the
fixed prosthetic are mixed, which asks solid knowledge of both disciplines. Everything that is
said above has to be done very precise and in a period of seven days to be fully finished. The
hybrid bridge should not has reassigned juga alveolaria in the acryl of the mesostructure
because every single facial pressure can affect the structure. This like extra side pressure can
disfigure the immediate loading of the implants. Next, follows the trying of the finished hybrid
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bridge in the patients mouth with additional reocclusion, polishing to high shine and its fixation
with hexagon screws./Pic.12/.

Picture 12

For the immediate loading we use the defensive power of the organism, for its self —
reparation with regenerative power towards the surgical zone. For maximum 7 days we have to
load the implants with the hybrid bridge for the limited time of osteointegration in function of
chewing. For the patients this is a practical transient solution because of the fact that they got
teeth immediately. They are happy and the satisfaction sees in their eyes. They are full with
spontaneous optimism and totally psychologically relieved. This way we can extend the
transitory period without unnecessary forcing. The benefit of the immediate loading is in the
fact that there is bigger contact between the bone and the implant (bone-to-implant) which is
even for 64,2% bigger compared with delay loading implants.

The most optimal is the early or immediate loading of the implants to be done in a period
from 48 to 72 hours. This frame can be extended to maximum 168 hours (77 days), but no longer
than that. This recommendation is supported with in vivo and in vitro experiments (McCracken
et al., 2001) that show that the biggest uptake of necessary minerals on metabolic level are in
this specific time interval. After the seventh day, there is rapid decrease of the metabolic
processes, so loading after that period will be disaster.

The stitches can be removed later, even after two to three weeks without removing the
hybrid bridge, with inevitable irrigation and laser therapy.
After a period of at least 6 months, when the osteointegration is accomplished, comes new
impressions for the final metal — ceramic construction. When the impression is taken, we put
the sulcus formers with hexagon screws in the patients mouth./Pic.13/.
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Picture 13

The following step is in the dental lab, where with help of the hybrid bridge on the
working model, we are putting secure keys and we are forming forgus from optosil. These keys
are guaranteeing the stability of the forgus for identical transfer of the condition and the
inclination of the teeth for the future wax modelation of the fixed construction./Pic.14/.

Picture 14

First, on the working model we are screwing the factory manufactured CASTABLE UCLA
ABUTMENTS. They are connecting and fixing between them with thermoresin, which presents
nucleus of the construction in a shape of splint./Pic.15/. When this is done, we proceed to wax
modelation — CROW WAX. In half — individual articulator, we are checking the occlusion and
we are modeling the final shape of the wax construction, so the thermoresin split stays in its
nucleus./Pic.16,17/.
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Picture 15 Picture 16

Picture 17

When the wax modeling is over, we are pouring form appropriate compatible metal
together with original abutments that stay stuck in it. Then comes the finishing of the metal and
its sanding. The prepared construction is used for the metal trying in the mouth. In the mouth,
we check its stability, the laying on the gum and the prosthetic plain in parallel towards the
ridges /Pic.18,19/. The final check is the intermaxillar relation in horizontal and vertical
dimension which ends with new impression in soften wax.
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Picture 19

We are defining the color and the shades of the ceramic, as well as the color and the
shades of the gum mask like mesostructure. It comes the shaping in ceramic in the dental
laboratory and its baking in many layers. While modeling there should not be too many
morphological characteristics over the occlusal surfaces — in other words soft modeling of the
tubers. When we try the construction in the patients mouth, before the final glazing, we do the
reocclusion. With the reocclusion we should give freedom over the sliding ridges of the occlusal
tubers, known as FREEDOM IN CENTRIC. It is very important to relax the stress occlusal
contacts between the agonists and antagonists, so we get multiple contacts with at least 3 to 4
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contacts per tooth. This kind of polygonal occlusion softens the lateral strengths and provides
stabile occlusion which is priority for stability and long — lasting of the suprastructure.

Picture 20 Picture 21

Following procedures are shading and final glazing of the ceramic in the dental
laboratory /Pic.20,21/. When the construction is glazed and polished, we put it in the patience
mouth and we fix it with hexagon screws. The holes for manual manipulation are temporary
closed with gutta-percha or cotton tampon covered with cavit. The screwing should be step by
step, so in the end it finishes with strength by 20 N. For this purpose we use special tools
(sirindge) according to the recommendation of the manufacturer.

After a certain period, comes the regular check of the tenseness of the screws. Afterwards
it is followed by their closing, in the lower parts with gutta — percha or cavit and in the higher
parts they are sealed with layer of nano composite. The composite color should be chosen
according to the ceramic and the occlusal shape should be in the same style like the ceramic
construction.

Results

The case is worked in 2013, but after a distance of time, it is now presented. Because of
the quality control, surely, we can confirm its stability and permanency to the bone and the
surrounding tissues. There aren’t any noticeable changes during the normal everyday activities
of the patient. How it looks today, it can be seen on the last picture that is taken recently during
the regular check.
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Picture 22

We recommend the checks to be more frequent, when we use oral jet and profi jet for
cleaning the construction. The regular check, also includes occlusion check, as well as polishing
to high shine if there are pigmented deposits. At home, the patient should do regular wash with
device under water pressure called water pik. We also recommend using mouth washes for
refreshing the oral cavity that in their components have chlorxesidine /CHX/.

Disscusion

It is valuable to mention the real interest for the time of waiting for the osteointegration
of the implants. This pause for the patients is very important factor because of their real
psychological tense. Thay have been with teeth problems for so many years, so their patience
and faith are finished. Another 6 months of waiting for osteointegration of the implants for
them is too much time to be without teeth. Everyone of them want to get teeth sooner, so any
kind of convincing for the patient is unacceptable.

The period for osteointegration can pass with two options: eighter classical total
temporary prosthesis adapted to the newly mouth conditions after the implantation or hybrid
bridge with immediate loading. Nowadays, the immediate loading is used more often like
practical transient method. It is always followed by the final metal ceramic construction.

The permanent construction, depending on the patients financial possibilities, can be
made of non — metal, full ceramic (ZIRCONIA). Basically, the phases remain the same until the
moment of the shaping in wax. In this case, this step is made on previously scanned model and
its modeling on computer on some of the world programs for designing such as Exocad or 3 D
Shape. Then, with CAD — CAM machines from Zirconium Oxide block is cut the whole
construction, followed by modeling and baking the ceramic in multiple layers. When the
construction is made of zirconia, it is recommended to use transfer caps and replicas for a single
use — laboratory analogues. For better precision in the phases of scanning, it is very important to
use scan abutments for each laboratory sample.

No matter if the construction is made of metal ceramic or zirconia, the recommendation
is for each implant to be used two pairs od identical screws, one for the phases in the dental
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laboratory and the other for the phases in the patient mouth. Over all this is for sterility during
the work, but as well as for the possible damage of the hexagon in the dental laboratory.

Picture 23

Conclusion

The curtail characteristic for the shown techniques is that there is always possibility for
screwing and unscrewing (remove) of the construction. That gives us space for any corrections
in future, inside or out the patient mouth, in our dental office or in the dental laboratory. The
constructions that are fixed with classical cement don’t have that possibility, for corrections
outside the patient mouth. In these cases, removing the bridge with separation is the worst case
scenario, because we have to make new construction. Our experience gives us right to conclude
that it is a great difference and huge advantage compared to the other techniques of fixing of the
construction, so we share like benevolent recommendation.

accepted:

Cmp. 73 - 102




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

JIureparypa / References

1.

10.

11.

Luc & Patrick Rutten — ImplantatAesthetik

Branemark/Zarb/Albrektsson , Tissue-Integrated Prostheses
Osseointegration in Clinacal Dentistry

Jose Carlos Martins da Rosa — Immediate Dentoalveolar Restoration

TizianoTestorri — Immediate Loading: A New Era in Oral Implantology
Immediate Loading of Dental Implants: Theory and Clinical Practice
Davarpanah, Mithridade and Szmukler-Moncler, Serge

Bone Biology, Harvesting, and Grafting For Dental Implants: Rationale and
Clinical Applications

Garg, Arun K. - Out of Print, eBook Available

Preview: Quintessence Dental Implant Logbook

Quintessence Preview Close Window Title:

Quintessence Dental Implant Logbook

http://www.quintpub.com/preview.php?psku=B6027 - 1.2kb

American Association of Oral and Maxillofacial

Surgeons Dental Implant Confe...

and Maxillofacial Surgeons Dental Implant Conference Date and Place

http://www.quintpub.com/events_ detail.php3?event_id=1493 - 20.9kb
Dental Implant Restoration: Principles and Procedures

http://www.quintpub.com/display_detail.php3?psku=B8842 - 38.5kb
Quintessence Dental Implant Logbook

http://www.quintpub.com/display_ detail.php3?psku=B6027 - 34.5kb
[91.18%] Preview: Quintessence Dental Implant Logbook

Quintessence Preview Close Window Title:

Quintessence Dental Implant Logbook

http://www.quintpub.com/preview.php?psku=B6027 - 1.2kb

American Association of Oral and Maxillofacial

Surgeons Dental Implant Confe...

and Maxillofacial Surgeons Dental Implant Conference Date and Place

http://www.quintpub.com/events_ detail.php3?event_id=1493 - 20.9kb
Dental Implant Restoration: Principles and Procedures

http://www.quintpub.com/display_detail.php3?psku=B8842 - 38.5kb
Quintessence Dental Implant Logbook

http://www.quintpub.com/display_detail.php3?psku=B6027 - 34.5kb

Weber HP, Corso M, Sirota C, et al. Clinical and histometric analysis of
osseointegration of immediately loaded freestanding implants in dogs [abstract].
Clin Oral Implants Res 1997;8:434

Szmukler-Moncler S, Salama H, Reingewirtz Y, Dubruille JH. The timing of

loading and the effect of micro-motion on the dental implant-bone interface: A
review of the experimental literature. J Biomed Mater Res 1998;43:192—203.
Branemark PI, Engstrand P, Ohrnell LO, et al. Branemark Novum: A new

treatment concept for rehabilitation of the edentulous mandible. Preliminary
results from a prospective clinical follow-up study. Clin Implant Dent Relat Res
1999;1:2—-16.

accepted:

Cmp. 73 - 102


http://www.quintpub.com/display_detail.php3?psku=B9309
http://www.quintpub.com/display_detail.php3?psku=B4411
http://www.quintpub.com/display_detail.php3?psku=B4411
http://www.quintpub.com/preview.php?psku=B6027
http://www.quintpub.com/events_detail.php3?event_id=1493
http://www.quintpub.com/events_detail.php3?event_id=1493
http://www.quintpub.com/display_detail.php3?psku=B8842
http://www.quintpub.com/display_detail.php3?psku=B6027
http://www.quintpub.com/preview.php?psku=B6027
http://www.quintpub.com/events_detail.php3?event_id=1493
http://www.quintpub.com/events_detail.php3?event_id=1493
http://www.quintpub.com/display_detail.php3?psku=B8842
http://www.quintpub.com/display_detail.php3?psku=B6027

YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

12.

13.

14.

15.

16.

17.

18.

19.

20.

Patrik K. Chu. A Case Study: The All-on-4 Treatment Concept Using Biohorizons
Tapered Internal Implants. Clinical and Practical Oral Implantology. Fall 2010;
1(3):28-34

Paulo Malo & Miguel d Arauko Nobre. The ‘All-on-4’ implant concept for
edentulous jaws. Implant Tribune. 2008; 3(11):6-11

Luis R. Guerra, Michael S. Block, John N. Kent: Implants In Dentistry.
Philadelphia: Saunders, c1997

Dr Kristian Gerga: Imedijatno optercenje implantata primenom tehnike
intraoralnog varenja. Stomatolog. Casopis udruzenja privatnih doktora
stomatologije Srbije. 2015; 21(3):28-34

Luc & Patrick Rutten: Implantat Asthetik. Concept & Text Verlags GmbH, 86925
Fuchstal, 1999; 3:110-112

Hwukonawu ITomos : 3ab6ompore3sHa MmmiadaTonorua. Codwuja; 1999

Ljubomir Todorovic, Vlastimir Petrovic, Milan Jurisic, Violeta Kafedziska —
Vracar: Oralna Hirurgija; 2002

prof. dr Jovan V Perovic : Oralna Implantologija. Univerzitet u Beogradu,
Stomatoloski Fakultet; 2001

KoBauescka I', I'pueB A: MoKHOCTH 32 pUKCHUPame Ha CYyIIPACTPYKTYPUTE IPU
MMIUIAaHTHO — IIPOTETUYKA pexabmanuTtaiuja Kaj TotaaHa 6e33aboct. Crincanue Ha
cTroMaToI0mKHNOT pakyireT — Ckomje. Makesorncku CromaTosiomku [Iperiesn
2010; 34(1-2):56-65

accepted:

Cmp. 73 - 102




YHusepsutet “Cs.Kupun n metoanj” so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje
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3a OpaJIHa XUPYPTHja

2 VYausepsurtet “CB. Kupwt u Meroauj” — Ckomje, Cromatosomkn  dakysarer, Kateapa
3a boJsiecTy Ha 3a0UTE U €HAOJOHTOT
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4 VYuupepaurercka KiimHuka 3a kiimHHYKa Onoxemuja, Kimmumaku meatap Ckoiije

ABTOp 3a KOpecnoHieHITHja: AroctosioBa ['opana, goca.apostolova@gmail.com, 071 320 335

Ancrpakr

Kockure ce KHBO, IMHAMHNYHO CBP3HO TKHUBO IIITO 066366]_IYB& MEXaHHU4YKa IIoJAPIIKa Ha
OPTraHU3MOT U 3aIlTUTa, a GYHKIIMOHUPA KAKO CHCTEM Ha CJI0KeHa MeTaboJIHA M MUHeEpaIHa
xoMeocTta3a. KockuTte J0:KUBOTHO Ce PEMOJIE/IUPAAT IIPEKY aKTUBEH MeTabO0JIeH MPOIEC BO KOj
yYecTByBaaT OCTEOKJIAacTUTe W ocreobsacture. HeraTMBHOTO BjIMjaHUE Ha AHjabeTecoT Bp3
CKEJIETHUOT CHCTEM € IPEIMET Ha UCTPaKyBarhe BO MHOTY CTPYYHHU U HAYYHHU TPYJOBH YUH OPOj
ce 3r0JIEMyBa COOJIBETHO Ha 3roJIeMyBameTO Ha OpOjoT Ha maiueHTuTe 3ab0sieHu o1 ujaberec
BO CBETCKH PaMKHM.

Iesita Ha TPyAOT Oellie Aa ce Opeay BPEAHOCTA Ha CEPYMCKHOT MapKep OCTEOKAIITHH
(kaKo IUPEKTEH MHAMKATOP 3a MPOIeCcOT Ha KOCKEHA all03UIlfja) K HETOBOTO €BEHTYaTHO
BJIMjaHHE BP3 MPOIIECOT Ha MUHEpAIU3allfja IIPOCJIe/IeH MPEKy MopacT Ha KOCKeHaTa I'yCTUHA
Ha OPAJTHOXUPYPIIKH JedeKTU Kaj MalueHTH co fujaberec.

N3paboTeHa e MpOCIEKTUBHA KJIMHUYKA CTy/IFja Ha 100 UCIIUTAHUIIN TOJEJIEHHU BO JIBE
TpyId, Tpyla UCIUTAHUIM co Aujaberec (60) MU KOHTPOJIHA TPyIla HCIIUTAHHUIA KOW HeMaaT
nujaberec (40). Kaj cure ucnuranuiy 6ea ImpocsiefieHd BPEJHOCTHUTE HA CEPYMCKHOT MapKep
ocreokauH, HO6A1C kako u % Ha 3apacHyBambe Ha OPaJTHOXUPYPIIKH JedeKT BO OHOC HA
OKOJTHATA 37[paBa KOCKa BO MIEPHO/T O] 12 MeCelH.

BpenHocTHTE Ha OCTEOKAIIIMH Kaj MAIUEHTHTE cO Aujaberec ce 3HAYajHO HaAMaJIeHH U
HCTHUTE BJIMjaaT BP3 AUHAMHMKATAa HA MUHepaIU3alyja Ipocje/ieHa IMpeKy MmopacT Ha KOCKeHaTa
IYCTUHA HAa OPATHOXUPYPIIKH Je(DEeKTH.

[To3HaBaWHETO HA CEPYMCKHUTE BPEIHOCTH HA OCTEOKAIIIUH MOXKe /1a Oujle eTHOCTaBeH,
HO TIpeI3€eH MapaMeTap 3a MpOoIleHKa Ha 3apacHyBarbe Ha KOCKeHH JedeKTH Kaj MallueHTUTe
co aujabetec.

Kiryanu 360poBH: KOCKEH MeTab0JIM3aM, OCTEOKJIAIIH, CIIOHTAHO KOCKEHO 3apacHyBabe
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BosBep,

Kockure ce KMBO, JUHAMUYHO CBP3HO TKHUBO IITO 00e30€e/yBa MeXaHNYKa IO/IIPIITKa Ha
OpPraHU3MOT U 3aIITHTA, a GYHKIIMOHUPA KAKO CUCTEM HA CJIO’K€HA MeTaboJIHAa U MHUHEepaHa
xoMeocTta3a. Kockure JOKHUBOTHO ce PEMOJIEJIUPAAT IIPEKY aKTHUBEH MeTabO0JIeH MPOIeC BO KOj
YJeCTBYBaaT OCTEOKJIACTUTE U OCTe0bIacTUTe! 2.

JTujabeTecoT, KakO CHCTEMCKO MeTabOJIHO HapyIIyBame KOe Ce KapaKTepU3upa Co
XPOHHYHA XUIIEPIINKEMHU]ja, TPEAU3BUKYBA JIOJTOPOUHO OIITETYBakhe, NUCHYHKIUjA U c1a00CT
Ha pa3JIMYHU OpPraHu W cuctemMus. HeraTmBHOTO BiMjaHUe Ha ujabeTecoT BP3 CKEJIETHHOT
CHUCTEM € TpeMeT Ha HCTPa’KyBakhe BO MHOTY CTPYYHH W HAyYHH TPYJIOBH 4uU Opoj ce
3roJIeMyBa COOJIBETHO Ha 3roJIEMYyBam-ETO Ha OPOJjOT Ha MamueHTuTe 3a060J1eHH 01 iujaberec BO
CBETCKH PAMKH.

Kockennot metabosi3am Kaj firjabeTec TUII 1 € 3acerHaT JUPEKTHO O HEIOCTaTOKOT Ha
WHCYJINH WA WHAUPEKTHO IIPEKy YeCcTUTe XPOHWYHU KOMIUIUKAIUU Of AujaberecoT
MIPUKA’KaHU BO BUJ/I HA MUKPOBACKYJIADHU KOMILIUKAIIAH45.

[TocrojanaTa XuIepriIMKeMHUja ja HWHXHOMpaA ocTeobsacTHaTa audepeHIHjaIdja co
MPOJJIOJKyBakhe Ha KOCKEHAaTa allo3ullfja U MUHepau3alyja U Kaj MalueHTUTe co aujabeTec
TN 2. VIHCy/IMHCKaTa pe3UCTEHTHOCT IIPHUCYTHA Kaj OBOj BUJT Ha AujabeTec MOXKe /1a ja HaMaJlu
KOJIMYMHATa Ha OCTe00JIaCTUTE U CHHTe3aTa Ha KOCKEHUOT MaTPHKCE.

BanaHcoT moMery KockeHaTa pecopIlliFja H KOCKeHaTa (hpopMaliyja MoKe Jia ce IIPOCIeId
MPeKy MUPKYJIUPAYKH MPOoTenHU (OMOJIOIMIKA MapKepu) BO CEPYM M YPHHA CO IITO JoOWBaMe
KJIMHUYKU YIOTPeOJIMBU CO3HAHHja 3a MOCTOEYKUTE HOPMAJIHHM M TATOJIOIIKU IPOIECH KOU
BJIMjaaT BpP3 KJIETOYHATa aKTUBHOCT Ha KockuTe’. KockeHWTe MapKepu ce IOJieJIeHH BO JIBE
MOATPYIH Ha GOPMATHUBHU U PECOPIITUBHU MapKepU.

Ocreokanuaor (OC) e emeH oA HajuecTo aHAJIM3UPaHUTE (POPMATUBHU MapPKEPH,
crenuduyeH octeobIaCTeH HEKOJIATeH MPOTENH, KBAHTUTATUBHO HAaj3acTalleH IMPOTEHH IIITO IO
MIPOYyIMPAaaT OCTeOOaCTUTE, a KOj HMCTOBPEMEHO BJIMjae Ha ocTeobiyacTHaTa (QyHKIHjaso.
Huckure cepyMCKU BPEHOCTH Ha OCTEOKAIIIMH BJIMjaaT 3a HAMaJyBare HA AKTHBHOCTA Ha
ocTeobIacTUTE O,

OcCTeOKaIIUHOT Ipaka CUTHAJIM JI0 HaHKPeacHUTe B-KJIeTKU U MacCHOTO TKUBO, CO IIITO
yJeCcTBYBa BO 3rojieMyBaihe Ha MHCYJIMHCKATa cekpenuja u B-kierounaTa mposndepanuja u Bo
PEryJINpameT0 Ha KOJIMUECTBOTO HAa MacHO TKUBO. HuBoaTa Ha CEPYMCKH OCTEOKAJIUH
HETraTUBHO KOPEeJIMpPAaT CO HUBOATa Ha IJIMKO3a BO KPBTA, M3pa3eHU IPeKy BPETHOCTUTE HA
muko3wanpan xemorsio6ud (HbA1C), 0HOCHO CepyMCKHOT OCTEOKAIINH € 3HaUYajHO ITOBUCOK
kaj nanueHTu co HbA1C<7.5, ciopeneno co narmuentute yuu HbA1C>7.510:12:13.14,15,16,

MetaboyiHUTE acmeKTd Ha JUjabeTecoT KaKO CUCTEMCKO IIOPEMETYBamhe, JTHPEKTHO
BJIMjaaT BP3 IPOILIECOT HAa 3apacHyBame Ha (GPaKTypu U JedeKTH BO BUJINYHUTE KOCKH KOU
HACTaHyBaaT CO OCTEOTOMHja WJIM KAKO Pe3yJITaT Ha MaTOJIOIIKU mporiec'78:19, KockeHOTO
3apacHyBame ce o/IBUBa Bo Tpu (asu: nHamaropHa ¢asa, dhaza Ha pemapanuja u ¢asa Ha
peMozenupame. [1o 3aBpliyBame Ha PEMOJIEJIMPAbETO KOCKaTa ja IoOWBA cBOjaTa MPETXO/THA
rpasba, CTpyKTypa U MaxaHUUKA U37[PKIIUBOCT.

Bpemero moTpebHO 3a 3apacHyBame Ha ayJBeoJIapHUTE JieeKTH KOU HacTaHyBaaT II0
OpaJTHO-XUPYPIIIKa WHTEPBEHIMja (eKCTpakIfja Ha HMMIIAKTUPAHU 3a0M, amUKOTOMHja WU
[ICTEKTOMja) € PA3IMYHO U 3aBUCHU OJ1 OPOjHU JIOKATHU U OIIITH (HAKTOPHU Kazle ce BOpojyBa U
JinajoeTecoT20-21,22,
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XpoHUYHATA XUIIEpIVINKEMHja Kaj MalueHTuTe co aAujaberec JoBeayBa [0
MUKPOAHTHOIIATHja KOja UMa CBOEe BJIMjaHUeE, KAKO BP3 MEKOTO TKMBO BO OpaJIHATa MPa3HUHA
Taka W BpP3 KOCKEHOTO TKHB02324. Kaj mamueHTuTe co aujaberec ce 3abesekyBa HaMasieHA
octeobs1acTHa (pyHKIMja (HaMaJIeHO KOJIMYECTBO Ha MaTPUKC) KaKO M IMMPOMEHH BO KOJIMYMHATA
U KBAJIUTETOT HAa KOJIATEHWUTE BJIAKHA KOW IO TPAJIAT KOCKEHHOT MATPUKC. XHCTOJIOIIKUTE
aHaymsu Ha Devlin'® usBpiieHn Ha ujabeTUYHU OPTAaHU3MU MPUKAXKYBAAT TEHKU M KPATKU
KOJIaT€HH BJIAKHA, HACIIPOTH JIOBOJIHO JIOJITUTE U JIe0eTn BJaKHA Kaj 3/[paBu uHAUBUAYU. OBaa
HHXUOUIYja BO (pOpMHUPAKETO HA KOJIATEHHOT KOCKEH MATPUKC € IMpOocjefieHa cO HaMaJeHO
TaJIO’KEehe Ha MUHEPAJIHH COJIH IITO PE3YJITHPA CO MIPO/IOIKEHO KOCKEHO 3apacHyBabe.

Hea

Bp3 ocHOBa Ha U3HECEHUTE JINTEPATYPHU OJIATOIIH ja IOCTAaBUBME U II€JITa Ha OBOj TPY/I:

- Jla ce onpeau BpegHOCTA HA CEPYMCKHOT MapKepP OCTEOKAIIUH (KaKo UPEKTEeH
WHIUKATOP 3a MPOIECOT Ha KOCKEHA alo3WIlhja) U HETOBOTO €BEHTYAJIHO BJIMjaHUE BP3
MpOIeCOT HAa MHUHepaIM3allhja IPOCJIeZieH IpeKy IopacT Ha KOCKeHaTa TyCTHHAa Ha
OpaJTHOXUPYPIIKHU edeKTH Kaj MalueHTH co aujaberec.

- Jla ce ompeau KopeJsiamyja moMely HUBOTO Ha CEPYMCKHOT MapKep CO BHJIOT Ha Jiujaberec,
JIOJDKUHATA Ha TPaeke U CTENEHOT Ha PEryJIMPaHOCT Ha IHjabeTecoT.

Marepuja 1 METOJ,

3a peasmzanuja Ha IOCTaBeHUTe IeJi Oelle M3paboTeHa ITPOCIEKTUBHA KJIMHHYKA
crynja Ha KimHukara 3a opanHa xupypruja npu J3Y Yeupepautercku CTOMATOJIOMIKA
KJIUHUYKHU IleHTap Bo Ckomje u Ha Katenpara 3a opanHa xupypruja mpu CTOMATOJIOMIKHAOT
dakynrer Bo Ckomje, Bo copaboTka €O YHUBEP3UTETCKAa KJIWHHUKA 32 €HJIOKPUHOJIOTH])A,
nujaberec U MeTabOJIMUKU HapyIllyBama Bo CKorje.

Bo ucrpakyBarbero 6ea ordareHu BKYITHO 100 UCIIUTAHUIIH, IO/I€JIEHH BO JBE TPYIIH,
rpyna uCIUTaHULH co Aujaberec (60) 1 KOHTOIHA TPyTa UCITUTAHUITA KOU HEMaar aujabeTec
(40). Kaj cuTe marueHTH co JeTalTHA aHaMHe3a, KJIMHUYKHU TIPETJIe]l 1 PEH/ITeHOJIONIKA aHaTN3a
Oelrre yTBp/leHa MHAMKAIIHA]a 32 OPAJTHO-XUPYPIIKAa MHTEPBEHIH]A.

Cekoj manueHT Oelre JOOPOBOJIHO BKJIyY€H BO HCTPAXKyBAUKHUOT MPUMEDPOK IITO TO
IIOTBP/IU CO IOTITUC Ha U3TOTBEHUOT (hOPMYyJIap 3a COIJIACHOCT.

3a notpebute Ha Ouoxemuckure aHamusu (HbA1C, ocreokasnIuH) Of] CEKOj MaIUEeHT
Oelre 3eMeHa KpB OJi KyOWTajHaTa BeHa. buoxeMuckuTe aHanu3u Oea peau3upaHd Ha
YHUuBep3UTEeTCKaTa KJIMHUKA 3a KIMHUYKA Ornoxemuja Bo Ckorje.

OnepaTUBHUTE WHTEPBEHIUH Oea M3BPIIEHH BO XUPYPIIKUOT 00K Ha KimHukara 3a
opaJiHa XUPYpTHja co CTPOTO MMOYUTYBALE Ha 33/1aJIECHHOT OTIEPaTUBEH IIPOTOKOJI.

Ha xonTposiaTa mo 24 yaca Oelle HalpaBeHAa PEH/ITEHOJIONIKA BepHdHUKaIdja Ha
HACTAHATUOT OPAJHO-XUPYPIIKH AedeKT BO BHJ HA I[aHOpPaMcCKa peHAreHorpaduja.
Pennrenorpaduure 6ea MoBTOpeHU IO 6 U 12 Meceld of UHTepBeHnujaTa [locienoBareiHUTE
penareHorpadun 6Gea JUTHTATU3UPAHU NPEKy (POTO ckeHep 3a mpodecHOHaIHA ymoTpeda,
Epson perfection V 600 u ananusupanu npeky amukanujata Adobe photoshop 7.0 3a Windows
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7 co ynoTpeba Ha Histogram Ha cuBa TOHCKa CKayia cO KOj MHTEH3UTETOT Ha IIPOCBETIyBatbe Ha
MepeHaTa 00J1aCcT ce KOHBEPTHPA U U3pa3yBa BO MUKCEJTH.

KonBepTtupameTro Ha obsacTa o/ MHTepec BO CHMBA TOHCKA CKasia OBO3MOXKyBa TOYHA
IIpoIleHKa Ha 3roJjieMeHa WM HaMayleHa KOCKeHa I'yCTHHA IIITO € eKBUBAJIEHTHO Ha CTeNeHoT Ha
MHUHepaIN3alja Ha KOCKEHUOT JeDeKT.

[IponenToT Oeme mpecMeTyBaH 1O dopMmysaTa Ipe3eHTHUPaHa BO AaHAJIM3UTE Ha
Hren,Milijavec2s:

HK (rycruHa Ha HOBoopMHpaHa Kocka) X 100
PenaTuBHO 3apacHyBame =

OK (rycTmHa Ha OKOJTHATa KOCKA)

CratucrrmykaTa aHanusa e udpaborena Bo craructuaku nporpamu STATISTICA 7.1 u
SPSS 17.0.

Pe3ysraTti U JUCKycHja

HoBute HayyHH co3HaHHja JOOMEHW BO TeK Ha H3MHHATara JeKaZa yKakyBaaT Ha
KJIy4HaTa yJiora Ha CKeJIETOT BO HEKOU XOMEOCTATCKHU MPOIeCH BKJIyUyBajKU TO M €HEPTETCKUOT
O6ananc. HoBute co3HaHHWja HajuecTO ce IOjacHyBaaT IPEKY IPHUMEPOT HA OCTEOKAJIIHHOT,
MapKep 3a KOCKeHa ¢opMalija Koj To IMPOJyIupaaT 0CTe00JIacTUTe, a KOj BOETHO BJIMjae Ha
HaMaJlyBalkhe Ha MAacCHOTO TKHBO, ja IIPOMOBHpA MPOJYKIHMjaTa HA aJUIOHEKTUH, BJIHMjae HA
3rojieMyBamke Ha OpojoT Ha 0OeTa KJIETKUTE HA IMAHKPEACOT, ja 3ToJieMyBa HHCYJIMHCKATa
CEeH3UTHBHOCT ¥ HHCYJIMHCKATA CeKpeIHjao.

OCTEOKaIIUHOT IO HPOAYIPAAT OCTEOOJIACTUTE BO TEK HA KOCKEHOTO (OPMUpPAHE.
HeroBure MosieKyiM ce MHKOPIIOPUPAAT BO KOCKEHHOT MaTPUKC KaJie yU4eCTBYBaaT BO MPOIECOT
Ha MUHepayn3anuja. Maj /1es1 0/l HOBOCHHTETH3UPAHUOT OCTEOKAIIINH HE ce HHKOPIOpUpPa BO
MATPHUKCOT U C€ Uu3JieBa BO CEPYMOT KaJle IPETCTaByBa JIOCTAleH, OMOXEMUCKH MEPJIUB
IapaMeTap 3a CTENeHOT Ha KOCKEeHa alo3uInja.

Pesynratute 100veHH O] aHAIM3aTa HA HAIIIMOT UCTPAXKyBAYKH IIPUMEPOK MOKAXKyBaaT
Jleka TpocedyHaTa BpemHOcT Ha ocreokatmuHOT (OC) BO KOHTpOJIHaTa Tpyla H3HECYBa
22.2+5.1MT/MJ1 (MEHUMYM 11.34MT/MJI, MAKCUMyM 28.7MT/MJI), 0/IeKa BO HCIIUTyBaHATa rpyIia
€ TIOHHUCKAa W H3HecyBa 17.8+4.4Mr/mi (MUHUMYM 6.42MT/MJI, MaKCUMyM 25.3MT/MOJI).
(Tabesail)

rpymna MIPOCEK Opoj Crn./leB. MHUHUMYM MaKCHMyM
KT’ 22.2 40 5.1 11.34 28.7
ur 17.8 60 4.4 6.42 25.3

Ta6eaa 1. IIpuxa3 Ha npoceuHume 8pedHOCMU HA CePYMCKUOM MapKep 3a KOCKeHa
dopmayuja - ocmeokaryuH Kaj ucnumysaHume 2pynu
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Passmkara Koja ce perucrpupa nomery BpeZJHOCTUTE Ha OCTEOKAIIIUHOT € CTATHCTUYKH
curHu(UKaHTHA 3a p<0.05. (Tabesna 2)

Rank Sum Rank Sum U z p-level

OC | 2473.500 2576.500 643.5000 -3.91552 0.000090

Taobeaa 2. IIpuxa3 na Mann-Whitney U mecm

[TocrojaHaTa XuIlepriIMKeMHja ja WHXUOMpa ocreobsiacTHaTa audepeHIrjandja co
MIPO/IJIO’KYBame Ha KOCKEHATa alo3ullyja ¥ MUHEpaIN3aIja Kaj nalueHTuTe co aujabeTec TUI
2. MHCy/TMHCKATa PE3WCTEHTHOCT IIPUCYTHA Kaj OBOj BHJ Ha AujabeTec MOKe Jla ja HaMasIu
KOJIMYMHATA HAa 0CTeO0JIACTUTE W CUHTE3aTa Ha KOCKEHHOT MaTpuKkc®?’. HuBoara Ha cepyMCKH
OCTEOKAJII[UH HETaTHBHO KOpEeJIHpaaT CO HHUBOATA HAa TJIMKO3a BO KPBTA, a IO3UTHUBHO CO
WHCYJIMHCKaTa CEeKpelldja M WHCYJIUHCKATa YyBCTBUTEHOCT428, Jleka AujabeTHUapuTe MMaa
3HAYUTEJTHO MIOHUCKU KOHIIEHTPAI[UU HAa CEPYMCKHU OCTEOKAJII[UH, O] THE KOW HeMaaT JiujabeTec
MpUKa)kyBa U Lappin's BO YMU CTyJUU OCTEOKATII[UHOT HETATUBHO KOPEJIHMPA CO IIPOLIEHTOT HA
IVIMKO3WJIMPAH XeEMOTJIOOMH BO KPBTa UCTO KaKO BO HCTpaKyBamara Ha Iglesias?o.

AnanmzaTa Ha OpOjHU CTYy[IUH YKaXKyBa Ha (AKTOT JieKa KOCKEHUTE TIOPEMETYBambha U Kaj
nujabeTec TUI 1 MOJXKe J1a TPOU3JIETYBAAT OJf HAMATYBAeTO HA OpOjoT Ha ocTeobs1acTUuTe?29 co
IITO € HaMaJIeH OPOjoT Ha KJIETKUTE OATOBOPHU 3a MIPOAYKIIMja HA MATPUKC.

CurHu(UKaHTHO HaMaJIeHUTe BPETHOCTH HA OCTEOKAJIIIMHOT YKa)KyBaaT HAa HaMaJIEHO
dopmMupame Ha KOCKEHO TKUBO Kaj UCIIUTAHUIIUTE CO JAUjaTHOCTUITUPAH AujabeTec KOU HAOIH
ce BO COTJIACHOCT co HaoauTe Ha Sun®, Hwang4 Lappin!s u Baose.

Bo ucrpakyBameTro Gea omdareHu U JOMOJHUTETHU HapaMeTpPU 3a KopeJanuja Ha
0OVeHNTe BPEAHOCTH HAa OCTEOKAIIMH KaKO BUJOT Ha aujaberec, NODKUHATA HA TPaeme U
CTEIeHOT Ha PETYJINPAHOCT Ha AHjabeTecor,

CreleHOT Ha PEryJMPaHOCT TO OFpPeLyBaBMe CIIOPE BPETHOCTUTE HA TVIMKO3UINPAHUOT
xemoryioOuH-HbA1C. TIMKO3WIMPaHUOT XeMOrJIoOMH ce QopMupa BO peakiyja momery
XeMOIVIOOMHOT U IJIMKO3aTa BO KpBTa. T0j € AMpeKTeH IOoKa3aTes HAa HUBOTO HA CepyMcKaTa
IJINKO3a 3a BpeMe Of] 2-3 Mecelld, KOJIKYy IITO € IOJIYKHBOTOT Ha XeMOTJIOOMHOT BO
UpKyJjanyjata. 3apagd Toa ce HapeKyBa U 3JIaTeH CTaHJapJ, BO TMPOIEHKa Ha
TJTUKOperyJamujaras.

JlokakaHOTO aHAbOOJIHO J[€jCTBO HAa HWHCYJIHHOT BP3 KOCKEHOTO TKHBO BOJU KOH
OUeKyBame JIeKa KOCKeHaTa JEeCTPyKIMja ke CTarHupa cO ONTHMU3Upame Ha MeTabosHaTa
KOHTpOJIa, TpH INTO ce [o0uBa HeraTHMBHATA KOpeJalija HAa OCTEOKAJIIUHOT CO
rko3uwupanuoT xemoriio6uH-HbA1C. Bpojuu aBropu kako Lappin's; Wangs!; Karimifars u
Jee-Aee3? mpuKaKyBaaT 3HAYUTETHO ITOBHCOKHM BPEHOCTH HA CEPYMCKHOT OCTEOKAIIUH Kaj
maruenT co HbA1C<7.5, ciopenieno co nannentute unu HbA1C>7.5.

Bo HammoT ucTpakyBayku NPHUMEPOK, CTENEHOT Ha /100pa IVIMKeMMCKa KOHTpOJa IO
noctaBuBMe Ha 7,0% BpenHocT Ha HbA1C cornacHo ITeTpoBckm3s.

Bo amanuszara Ha HamIMTe HCIUTAHUIM OJf Tpymara co AujabeTec perucTprpaBMe
CTaTUCTUYKU CUTHU(UKAHTHA cjaba HeraTUBHA KopeJamyja IoMely BpPEIHOCTUTE Ha
OCTEOKAJIIMHOT HACIIPOTH MMapaMeTapoOT CTENEH Ha IVIMKEMUCKA KOHTPOJIA U3Pa3eH MPEKY
BpenHocta Ha HbA1C. (Tabesna 3)
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oC BpemeTpaeme Ha nujaberecoT HbA1C
ur r=-0.1924 r=-0.3829
p=0.141 pP=0.003

Ta6eaa 3. [Ipuxas Ha kopeaayujama cepymcku mapkep 3a KockeHa gopmayuja-
Ocmeokaauum Hacnpomu 0doaxcuHa Ha mpaere Ha oujabemec u HbA1C

BpemerpaewmeTro Ha aujadeTecoT BO HAIllaTa CTy/Hja He IMOKa)Ka CTATHCTHYKH
curHu(UKAHTHA KOpeJalyja co HUBoaTa Ha CEpyMCKHOT Mapkep octeokanuH (Tabesna 3).

BimjaHmeTo Ha BpeMeTpaemeTo Ha JUjabeTecoT BP3 OCTeoreHe3ara U KOHIEHTPAIUUTE
Ha CepyMCKHTEe MapKepHu 3a KOCKeH MeTab0JIM3aM BO PA3JIMYHU CTY/IMH PA3JIMYHO Ce TOJIKyBaar.
Brandao et al.* He mpukakyBaaT KopeJjanuja IoOMely CEpPYMCKHUTE KOCKEHU MapKepu u
JIOJDKUHATa Ha Tpaeme Ha aujaberecor. IlamueHTHTE CO KpaTKO Tpaewme Ha JujaberecoT
(IITOTYKy AujarHOCTULMpPAaH [ujabeTec) MMaaT 3acerHara KocKeHa ¢opMarnyja 3apaju
OTCYCTBOTO Ha aHaOOJIHUOT e(DEKT Ha MHCYJIMHOT aKo ce paboTu 3a Aujaberec Tum 1. JJIOKOJIKY ce
paboTtu 3a amjaberec TUI 2, HETOBOTO JOJTOTPAjHO aCHMIITOMATCKO IIOCTOEH€e BO YCJIOBU Ha
XUIEPUHCYJIMHEMUja MOXKe /1a ZIOBeJle 0 HEKOja Off XPOHUYIHUTE BACKYJIapHU KOMILTUKAI[UU
KOU MIMaaT CBOe BJIMjaHUE BP3 KOCKEHUOT MeTabon3aM. 3aToa BpeMeTPaewmeTo Ha JujabeTecoT
01 MOMEHTOT Ha HETOBOTO JIUjarHOCTUIINPAe He MOXKe Ja Oujie pejieBaHTEeH IO/IaTOK 3a
cocroj6aTa Ha KOCKEHUOT MeTabom3aM TpPUKAKAH I[IPeKy aHajin3a Ha CEPyMCKUTe
MapKepus34:35:36,

Paznukara Bo BpegHoctutre Ha OC BO HAIIETO WCTPAKyBakhe MOMery UCIIUTAaHUIINTE CO
pasavdYeH THUII Ha AujadeTec He ITOKaXka cTaTUCTUUKa 3HauajHocT (Tabena 4).

Bug ua JIM/ OC IPOCeK 6poj Cra.JleB | MUHEMYM | MaKCUMyM
Nujaberec Tum 2 17.7 31 4.8 6.42 25.3
Hujaberec Tvm 1 17.9 29 3.9 7.63 23.7

Ta6eaa 4. [Ipuxas Ha npocevuHume 8peOHOCNU HA CEPYMCKUOM MapKep 3a KOCKeHa
dopmauuja(OC)xaj pasauuru sudosu Ha dujabemec (mun 1 u mun 2)

[Tpoceunata BpesHocT Ha OC BO Tpymarta co AujabeTec TUI 2 U3HECYBa 17.7+4.8 HI/MUI,
a Kaj mujaberec TUM 1 U3HECYBAa 17.9+3.9 Hr/MJI. PaziukaTa Koja ce perucTpupa € CTaTUCTUYKU
HecuTHHU(UKAHTHA 3a P>0.05 (Tabena 5).

Rank Sum Rank Sum U Z p-level

OC | 937.500 892.5000 441.5000 -0.118341 0.905797

Tabeaa 5. IIpuxas Ha Mann-Whitney U mecm
Bo GpojHuTe aHAIM3UpaHU JINTEPATYPHHU MTOJIATOLH IOMUHHUPA MOJIATOKOT 32 IOCTOEHHE

Ha Pa3/IMYHU CEPYMCKH BPEIHOCTH HA IUPKYJIUPAYKH HHCYJIUH IOMeEry JBETe HUCIUTYBaHU
rpynu Ha aujaberec. Kaj qujaberec THI 1 HAMAJIEHOTO KOCKEHO (pOpMUpahe € IPEAU3BUKAHO OJf
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HEZIOCTUTOT HA WHCYJIMH WIM O] IPHUCYyTHaTa XpPOHUYHA XUIEPIIMKEMU]jas37:38. AHAOGOJTHHOT
edeKT Ha MHCYJIMHOT BP3 KOCKEHOTO TKHUBO, KOj HEJIOCTHTA BO YCJIOBH HA XUIIOWMHCYJIMHEMU])A,
MpeIN3BUKYBa HAMAJIyBahe Ha aKTUBHOCTA HA OCTEO0JIACTUTE KOe KIMHUYKY ce MaHudecTHpa
KaKO HaMaJieHa KOCKeHA TyCTUHA, a OMOXeMUCKH KaKO HaMaJIeH! BPETHOCTH HA OCTEOKAJIIHH.
Kaj mamuentu co aujaberec Thum 2 ce 3abesiexkyBaaT 3TOJIEMEHHU ITUPKYJIUPAYKH HUBOA Ha
WHCYJIMH KOU HE TO OCTBapyBaaT CBOJOT edeKT 3apaJii IMOCTOEYKATa PE3UCTEHTHOCT HA TKUBATA
KOH JI€jCTBOTO HAa WHCYJUHOT. V1 BO OBHE YCJIOBH HACTaHyBa XpOHUYHA XUIIEPIJIMKEMHja Koja
MOJKe Jla TO HaMasii OpOjoT Ha OCTeoOJIaCTHUTE KJIETKH W Ja ja MHXubOupa ocreobsiacTHaTa
nudepeHIjanja KO JBa eJIeMeHTH cropen Sun et al.® ce KJIy4HH, KaKO BO IPOILIECOT Ha
KOCKEHO 3apaCHYBa€ TaKa U BO aKTYEJIHHOT MIPOIIeC HAa OCEOUHTErpalyja.

PazsmyHuTEe MEXaHU3MH IIPEKY KOU JIeJTyBaaT JBeTe HajroJeMu TPYIH Ha Jujaberec Bp3
KOCKEHHOT MeTaborM3aM He JOBeAyBaaT /0 PA3JIMYHU Pe3yJITaTH BO OJHOC HA CEPYMCKHUTE
KOCKEHHM MapKepH, HO celmak Tpeba Ja ce BHUMaBa Ha PA3JIMYHUOT KBAJIUTET U KBAHTUTET Ha
KOCKEHOTO TKHBO KO€ IIOKaKyBa IIPOMEHU BO KOCKEHAaTa CTPYKTypa U KOCKEHaTa I'yCTHHAa3940,

Cute HaBeZleHH OHMOXEMHCKH aHAJIM3W 3a COCTOjO6aTa HAa KOCKEHHOT M MUHEpaJeH
MeTaboyiM3aM BO J[BeTe TPYIH HA HCIHUTAHUIM T'M U3pabOTHBME CO IeJ] JIa IO JOKa)KeMe
HUBHOTO €BEHTYaJIHO BJIMjaHHWE Bp3 IIPOIECOT Ha 3apacHyBame Ha KOCKeHU JedeKTH BO
BIUIMYHUTE KOCKH KOU HajuecTo MMaar jaTporeHa Ipupo/ia.

[IpoceunaTa MpoIleHTyaJTHA BPEAHOCT Ha KOCKEHAaTa I'yCTHHA Ha J1eeKTOT BO OJTHOC HA
rycTMHATA Ha OKOJIHATA 3/[paBa KOCKa Ha HMMeAWjaTHaTa peHAreHrpaduja BO HCIUTyBaHaTa
rpylia u3HecyBa 29.7+5.1%, Ha KOHTpOJIHATa CHHMKA IO 6 Meceld T'yCTHHATa BO OJIHOC Ha
OKOJIHATa 3/IpaBa KOCKa Ce 3rojieMyBa Ha 54.4+7.1% W Ha KOHTpoJaTa II0 12 Mecelu ja
JIOCTUTHYBA BpeaHocTa of, 77.2+8.7% (Tabena 6).

rpyna | npocek | 6poj | Cta.JleB | MUHUMYM | MaKCHMyM
Ptr umenujatHo ur 29.7 60 5.1 18.4 44.9

KI' 23.8 40 5.2 17.4 36.0
Ptr mo 6 meceru ur 54.4 60 7.1 38.0 68.5

KT’ 52.5 40 7.3 35.2 69.1
Ptr 1mo 12 mecernu ur 77.2 60 8.7 62.0 96.0

KI' 84.5 40 9.0 65.8 97.8

Tabeaa 6. [IpoceuHu paduozspagdcku aHanu3u u3paseHu 80 % Ha 3apacHysarse 80 00HOC HA
oxonHama 30pasa Kocka Kaj dgeme ucCnumyeaHu 2pynu

IIpoceunata mNpolleHTyaJiHa BPEJHOCT Ha KOCKeHaTa IycTMHA Ha /edeKTOT BO OJHOC Ha
OKOJIHATA 3/IpaBa KOCKa Ha MMejyjaTHaTa peHjreHrpadrja Bo KOHTPOJIHATA Tpylla M3HECyBa
23.8+5.2%, Ha KOHTpPOJIHATA CHHUMKa II0 6 MeceIld 3apaCHYBAHETO BO OJHOC HAa OKOJIHATA
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37[paBa KOCKa ce 3rojieMyBa Ha 52.5+7.3% U Ha KOHTpoJaTa IO 12 MeCelld ja JOCTUTHYBa
BpenHOCTa 07 84.5+9.0% (Tabeia 6).

Ha xoHTpoJiHaTa CHUMKa TI0 12 MeCeld 3apacHyBameTo BO OJHOC Ha OKOJIHATA 3/[paBa
KOCKa BO HCIWTyBaHaTa TIpyla H3HecyBa 77.248.7 W e IOHHUCKO Ofi ocudHUKamujata BO
KOHTpOJIHATa TPpyIa Kajie u3Hecypaiie 84.5+9.0%. Pa3iukara € CTATUCTUYKH CUTHU(HUKAHTHA
3a p<0.05 (Tabena 7).

Rank Sum Rank Sum U Z p-level
UMeIUjaTHO 3732.500 1317.500 497.500 | 4.942773 0.000001
Ilo 6 mecenu 3267.500 1782.500 962.500 | 1.67104 0.0947
ITo 12 meceru 2500.500 2549.500 670.500 | -3.72555 0.000195

Tabeaa 7. IIpuxkas na Mann-Whitney U mecm

BusinuHUTE KOCKM BO YCJIOBH Ha JihjabeTec MOKa)kKyBaaT IPOMEHH BO MeETabOJIM3MOT
WUJICHTUYHU CO TPOMEHHUTE KOW HACTaHyBaaT U BO JAPYTUTEe KOCKU (MHKpOAHTHOIIATHja,
HaMaJieHa ocreobJiacTHa (GyHKIMja, IPOMEHU BO KOJIMYMHATA M KBAJIUTETOT Ha KOJIaT€HHUTE
BJIAKHA KOW TO TPAJIaT KOCKEHHUOT MATPHUKC) IITO KPAjHO PE3YJITHPA CO IPOJIOIKEHO KOCKEHO
3apacHyBame!8:23.24,

Bpojun crymum ru paspaboTyBaaT CepyMCKHTE HHBOA Ha OCTEOKAIIMH WU CHTE Ce
corsacHU co (aKTOT JileKa Kaj ManMeHTH co aujabeTec HAacTaHyBaaT IMPOMEHU BO HETOBHUTE
KoHIeHTpanuu. Hue npukakaBMe cUrHU(DUKAHTHO HAaMaJIEeHH BPEAHOCTH HA OCTEOKAIIIMHOT
BO HAIIIETO HCTPaXKyBame, IIITO JUPEKTHO YKAXKyBa HA HaMaJIeHO (opMUpame Ha KOCKEHO TKHBO
Kaj UCIIUTAHUIUTE CO AUjarHOCTUIUPAH Arjaberecs.

PesynraTuTe T MOTBpAyBaMe CO YIITE €HA CTAaTHCTHYKAa MeTosia — MPA (MynTumHa
perpecuona aHanuza). Co MyJTHIHATa perpecroHa aHAJIM3a Kaj MalWeHTHTe KOU HMaar
nrjabeTec e yTBpZleHa IOBP3aHOCT IOMery BPEJHOCTUTE Ha ocuduKamujata T.e. % Ha
3apacHyBame BO OJHOC HAa OKOJIHATa 3/paBa KOCKa (3aBHCHA-KpUTepUyMcKa Bapujabsia) u
CUCTEMOT Ha TPEJUKTOPCKHU BapHjabsil O/ MHTepec- BHUJ Ha Aujaberec, BpeMeTpaerme Ha
nujaberecor, creneH Ha peryaupanoct-HbA1C, OC (He3aBucHU Bapujabin).

AHasin3aTa Ha MOeJUHEYHUTE BapHjabiiu OKaska 3HAUajHO BJIMjaHUE Ha JOJDKHUHATA Ha
Tpaewme Ha aujaberecoT u BpemHoctuTe Ha OC Bp3 IMPOIEHTOT Ha KOCKEHO 3apacHyBambe Ha
J1eEeKTOT.

3a o/mKUHA HA Tpaeme Ha AujaberecoT, KOeUIIMEHTOT Ha IMapIUja/iHa PerpecruoHa
aHajM3a W3HecyBa 0,323, a TECTHPAaH CO t -TeCT NMOKaKyBa JeKa BJIMjaHHETO Bp3 % Ha
3apacHyBam€e BO OJIHOC Ha OKOJIHATA 37[paBa KOCKA € CTAaTHCTHYKU 3HAYajHO 3a p = 0,013
(Tabena 8).

npumeHo Ha:

Cmp. 103 - 121




YHusepsutet “Cs.Kupun n metoanj” so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

3a OC, koeHUIMEHTOT Ha HapIjaiHa perpecroHa aHaIn3a U3HeCyBa 0,324 a TeCTUPaH
co t -TeCT MoKa)kyBa JieKa BJIMjaHUETO BP3 % Ha 3apacHyBambe BO OJJHOC Ha OKOJIHATa 37paBa
KOCKa e CTaTUCTUYKHU 3Ha4ajHo 3a p = 0,012 (Tabena 8).

HE3ABUCHU R = 0,749 R2 = 0,561
BAPUJABJIN F = 4.539 P= 0,000063
Beta t - test p - level

mOJI 0.127266 1.12802 0.265162
BO3pacT 0.047782 0.41075 0.683161
BMI -0.154686 -1.29397 0.202136
Bua Ha tujaGerec -0.223339 -1.76261 0.084609
AoIEA Ha -0.323594 -2.57356 0.013354*
Tpaeme
HbA1C -0.170630 -1.37227 0.176633
0oC 0.324102 2.61056 0.012161*

Tabeaa 8. Myamunnama pezpecuoHa aHaAU3a 3a % Ha 3apacHysarse 80 00HOC HA
oxoaHama 30pasa Kocka kaj nayueHmume co oujabemec

3akiIydyok

Bpennocture Ha GOPMATUBHUOT CEPYMCKUOT MapKep OCTEOKJIAIMH Kaj MAI[UeHTUTE CO
nujabeTec yKaXKkyBaaT Ha HaMaJleHa aKTUBHOCT HAa KOCKEHUOT MeTab0JIn3aM.

BiujanueTo Ha BpeIHOCTHUTE HA OCTEOKAIIIMHOT BP3 JMHAMHUKATa Ha MUHepaIU3aliyja,
IpocJieZieHa MPeKy MOPacT Ha KOCKeHATa IYCTUHA Ha OPATHOXUPYPIIKH Ae(EeKTH Kaj MarfueHTH
co aujabeTec MOKaXka CTaTUCTUYKA 3HAUajHOCT.

Buznor Ha aujaberec, BpeMeTpPaeHeTO U CTENEHOT HA PETYJIHPAHOCT ce (PaKTOpH KOU
MOKE J]la WMaaT CBOe BJIMjaHWE BpP3 BPEIHOCTUTE HAa OCTEOKAINMHOT. AHajmM3aTta Ha
pe3y/TaThTe TOKa)Ka CTAaTUCTUYKH CHUTHHU(UKAHTHA HEraTUBHA Kopesaruja momery
OCTEOKJIAIMHOT U CTENEHOT Ha PEryJupaHocT  Ha Aujaberecor. PasjnuHuTE BUIOBU HA
nujabeTec He BJIMjaaT Bp3 BUCHHATA HA KOCKEHHUOT MapKep OCTEOKAIIUH.

JlobueHuTe pe3yITaTH yKaKyBaaT Ha (DAKTOT JieKa IO3HABAETO Ha CEPYMCKHUTE BPEAHOCTU HA
OCTEOKJIIIUH MOXKe Ja Ouje €eAHOCTaBeH HO IMpelM3eH IapaMeTap 3a IMpOLeHKa Ha
3apacHyBame Ha KOCKEHU JIeEeKTU Kaj CUTe KIIMHUYKH INCKYTaOMJTHU MAIlUeHTH co iujaberec.
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Abstract

The bones are alive, dynamic connective tissue that provides mechanical support and
body protection and works as a system of complex metabolic and mineral homeostasis. The
bone remodeling is a lifelong active metabolic process involving osteoclasts and osteoblasts.
Negative impact of diabetes on bone tissue is a subject of contemporary scientific research. The
number of scientific articles increases with the increasing number of patients suffering from
diabetes worldwide. The aim of the study was to determine the value of serum marker
osteocalcin (as a direct indicator of the bone apposition process) and its possible influence on
bone mineralization of oral surgical defects in patients with diabetes. Prospective clinical study
was made including 100 subjects divided into two groups, patients with diabetes (60) and
control group without diabetes (40). Serum values of osteocalcin, HbA1C and percent of relative
bone healing in oral surgical defects were followed in all patients over a 12 months period. The
serum values of osteocalcin in patients with diabetes are significantly lower which influenced on
bone mineralization process followed by bone density increase in oral surgical defects. The
awareness of serum values of osteocalcin may be a simple but accurate parameter for bone
healing assessment in patients with diabetes.

Key words: bone metabolism, osteocalcin, spontaneous bone healing
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Introduction

The bones are alive, dynamic connective tissue that provides mechanical support and
body protection and works as a system of complex metabolic and mineral homeostasis. The
bone remodeling is a lifelong active metabolic process involving osteoclasts and osteoblasts®2.

Diabetes mellitus is a systemic metabolic disorder characterized by chronic
hyperglycemia which causes long-term damage, dysfunction and weakness of many organs and
systems in the body3. The negative impact of diabetes on bone tissue is a subject of a
contemporary scientific research. The number of scientific articles increases with the increasing
number of patients suffering from diabetes worldwide. Bone metabolism in diabetes type 1 is
directly affected by the insulin deficiency or indirectly through a common chronic
complications of diabetes shown as microvascular complications#5:

Permanent hyperglycemia inhibits osteoblast differentiation with extended bone
apposition and mineralization in patients with diabetes mellitus type 2. Insulin resistance
present in this type of diabetes causes reduction of osteoblasts amount and synthesis of bone
matrix®.

The balance between bone resorption and bone formation could be followed through a
circulating proteins (biological markers) in serum and urine. Clinically usable information about
normal and pathological processes of bone cells activity were obtained by using serum
biomarkers?. Bone markers are divided into two subgroups of formative and resorptive markers.

Serum marker osteocalcin (OC) is one of the most analyzed formative bone markers.
This specific osteoblast non-collagen protein is the most abundant protein produced by
osteoblasts, which also affects osteoblast function89. Low serum osteocalcin causes osteoblasts
activity reductionzo:11,

Osteocalcin sends signals to pancreatic B-cells and fat tissue, which participate in insulin
secretion and B-cell proliferation increase and also in regulation of adipose tissue amount. The
serum osteocalcin levels have negative correlation with blood glucose levels, expressed through
the values of glycated hemoglobin (HbA1C). Levels of serum osteocalcin were significantly
higher in patients with HbA1C<7.5, compared with patients whose HbA1C>7.510:12.13,14,15,16,

Metabolic aspects of diabetes as systemic disorder, directly affect the bone healing of
fractures and defects in the jaw bone occurred by osteotomy or through a pathological
process'71819, Bone healing takes place in three phases: the inflammatory phase, the phase of
repair and the bone remodeling phase. After remodeling phase the bone gets its previous
building, structure and mechanical durability.

The time required for healing of alveolar bone defects (occurring after operative
extraction of impacted teeth, apicotomy or cystectomy) is different and depends on numerous

local and general factors including diabetes20-21.22,

Chronic hyperglycemia in patients with diabetes leads to microangiopathy of oral soft
and hard tissues23:24. Diabetes causes reduction of osteoblastic function (reduced amount of
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matrix) and quantitative/qualitative changes in the bone matrix collagen fibers. The histological
analysis performed by Devlin'® shows thin and short collagen fibers in patients with diabetes
versus long and thick fibers in healthy individuals. This inhibition of collagen formation is
followed by reduced mineral salts resulting in extended bone healing.

Aim

Based on the presented literature we set the aim of this study:

- to determine the serum values of osteocalcin (as a direct indicator of bone
apposition process) and its possible impact on bone mineralization followed by bone
density increase in oral surgical defects in patients with diabetes

- To determine the correlation between serum markers representative with type of
diabetes, duration of diabetes and diabetes regulation degree.

Matherial and method

Prospective clinical study was done at the Clinic for Oral Surgery, University Dental
Clinical Center and the Department of Oral Surgery at the Faculty of Stomatology in cooperation
with University Clinic of Endocrinology, diabetes and metabolic disorders in Skopje.

The survey included 100 respondents, divided into two groups, participants with
diabetes (60) and control group without diabetes (40). For each patient detailed medical
history, clinical examination and radiographic analysis was performed, leading to indication for
oral surgery intervention.

Each patient was voluntarily involved in the research confirmed by a signature on a
consent form prepared.

For biochemical analysis (HbA1C, osteocalcin) blood sample from antecubital vein was
taken from each patient. Biochemical analyzes were conducted at the University Clinic for
clinical biochemistry in Skopje.

Oral surgical interventions were performed in Clinic for Oral Surgery respecting the
specified operative protocol.

After 24 hours x-ray radiography verification of oral surgical defect was made
(panoramic radiography). Panoramic radiographs were repeated after 6 and 12 months.
Subsequent radiographs were digitized through professional photo scanner, Epson perfection V
600 and analyzed by Adobe Photoshop 7.0 for Windows 7 using the gray scale histogram where
illumination intensity of the measured field is converted and expressed in pixels (picture 4.12,
b).

Converting the area of interest in gray scale enables accurate estimation of increased or
decreased bone density which is equivalent to the degree of bone defect mineralization.

The percentage was calculated using the formula presented in Hren, Milijavec2s analysis:

NB (new bone formation density) X 100

Relative bone healing =

SB (surrounding bone density)
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For the statistical analysis statistical programs STATISTICA 7.1 and SPSS 17.0 were used.

Results and disscusion

New scientific insights gained over the past decade indicate the key role of the skeleton
in some homeostatic processes including energy balance. The new findings usually explain
through osteocalcin, bone formation marker produced by osteoblasts, which also affects adipose
tissue reduction, promotes the adiponectin production, and increases the number of pancreatic
beta cells, insulin sensitivity and insulin secretion2°.

The osteoblasts produce osteocalcin during bone formation process. Its molecules
participate in the process of bone mineralization by incorporation in bone matrix. A small part
of the newly synthesized osteocalcin is not incorporated into the matrix and transferred into
serum which is accessible, measurable biochemical parameter of bone apposition degree.

The results obtained from this research analysis showed that the average value of
osteocalcin (OC) in the control group(KG) was 22.2 + 5.1mg / ml (minimum 11.34mg / ml
maximum 28.7mg / ml), while in experimental group(DG) was lower, at 17.8 + 4.4mg / ml
(minimum 6.42mg / ml, maximum 25.3mg / mol) (Table 1).

group average Num. St dev min max
DG 22.2 40 5.1 11.34 28.7
KG 17.8 60 4.4 6.42 25.3

Table 1. Average serum marker osteocalcin in both studied groups

The difference between the values of osteocalcin is statistically significant for p <0.05.
(Table 2)

Rank Sum Rank Sum U Z p-level

OC | 2473.500 2576.500 643.5000 -3.91552 0.000090

Table 2. Mann-Whitney U test

Hyperglycemia inhibits osteoblast differentiation with extension of bone apposition and
mineralization in patients with diabetes type 2. Insulin resistance in this type of diabetes
reduced the amount of osteoblasts and bone matrix synthesis®27. The serum osteocalcin levels
correlated negatively with blood glucose levels, and positively with insulin secretion and insulin
sensitivity (14.28). Lappin's shows significantly lower concentrations of serum osteocalcin in
patients with diabetes vs. patients without diabetes. In his studies osteocalcin correlated
negatively with the percentage of glycated hemoglobin in the blood as well as in Iglesias?®
research.

Analysis of numerous studies suggesting that bone disorders in diabetes type 1 may arise
from decreased number of osteoblasts (21.29) which means decreased number of cells
responsible for bone matrix production.
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Significantly reduced values of osteocalcin indicate reduced bone formation in subjects
with diabetes. Our findings are consistent with the findings of Sun®, Hwang'4 Lappin's u Baos3°.

Additional parameters for osteocalcin values correlation were included such as type of
diabetes, duration of diabetes and diabetes regulation degree.

The diabetes regulation degree was determined by the values of glycosylated
hemoglobin-HbA1C. Glycosylated hemoglobin is formed in a reaction between hemoglobin and
glucose in the blood. It is a direct indication of the glucose serum levels for a period of 2-3
months, as the half-life of hemoglobin in blood circulation. Because it is called “golden
standard” in glicoregulation assessments.

Proven anabolic effect of insulin on bone tissue leads to expectation that the bone
destruction will stagnate with optimization of metabolic control, which gives a negative
correlation between glycosylated hemoglobin-HbA1C and osteocalcin. Numerous authors such
as Lappin's; Wangs!; Karimifar's and Jee-Aee32 show significantly higher serum levels of
osteocalcin in patients with HbA1C<7.5, compared with patients with HbA1C>7.5.

In our research we set value of HbA1C at 7.0% as good glycemic control under research
of Petrovskiss.

In patients with diabetes statistically significant negative correlation between the values
of osteocalcin versus level of glycemic control (HbA1C) were measured (Table 3).

The duration of diabetes in our study showed insignificant correlation with serum
marker osteocalcin (Table 3).

oC duration of diabetes HbA1C
DG r=-0.1924 r=-0.3829
p=0.141 pP=0.003

Table 3. Correlation between serum marker osteocalcin versus duration of diabetes and
HbA1C

Duration of diabetes in different studies shows variously interpreted influence on
osteogenesis and concentrations of bone serum markers. Brandao et al.** did not show
correlation between bone serum markers and duration of the diabetes. Patients with short
duration of diabetes (recently diagnosed diabetes) have affected bone formation due to the
absence of insulin anabolic effect (in case of diabetes type 1). In case of diabetes type 2, long
asymptomatic existence of hyperinsulinemia may lead to chronic vascular complications that
have an impact on bone metabolism. Therefore, the duration of diabetes (in time of his
diagnosis) may not be a relevant indicator for bone metabolism condition screened through
analysis of serum markers34:35:36,

Diabetes / OC average number St.dev | min | max
Diabetes type 2 17.7 31 4.8 6.42 | 25.3
Diabetes type 1 17.9 29 3.9 7.63 | 23.7

Table 4. Average serum marker osteocalcin in different types of diabetes
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In this study values of OC between respondents with different types of diabetes did not
show statistical significance (Table 4). The average value of OC in type 2 diabetes group was 17.7
+ 4.8 ng / ml, while in type 1 diabetes was 17.9 + 3.9 ng / ml. The difference is statistically
insignificant register to p> 0.05 (Table 5).

Rank Sum Rank Sum U Z p-level

OC | 937.500 892.5000 441.5000 -0.118341 0.905797

Table 5. Mann-Whitney U test

In numerous analyzed data different serum circulating insulin between both groups of
diabetes was shown. In diabetes type 1 absence of insulin or persistent chronic hyperglycemia
caused decreased bone formations37:38. Anabolic effect of insulin on bone tissue, missing in
terms of hipoinsulinemia, causes osteoblasts activity decrease which is clinically manifested as
osteocalcin and bone density reduce.

In type 2 diabetes patients increased circulating levels of insulin was observed. Because
of resistance of target tissues to insulin action it does not exercise its effect. In these conditions
chronic hyperglycaemia occurs with decreased quantity of osteoblastic cells and inhibition of
osteoblast differentiation. This two elements, according to Sun et al., play a key role in the
processes of bone healing and oseointegration.

Different type of diabetes affect bone metabolism by various mechanisms leading to
different results in terms of serum bone markers, but we still need to keep attention on different
quality and quantity of bone tissue that shows changes in the bone structure and bone
densitys9-40,

All listed biochemical analyzes for bone metabolism condition in all including
respondents were prepared to prove their potential impact on bone healing of defects in the jaw
bones.

The average percentages of bone density in the defect versus density of the surrounding
healthy bone on immediate radiography in the experimental group is 29.7 + 5.1%, to
radiographic control image after 6 months bone density increased to 54.4 + 7.1% and on the
control after 12 months reaches a value of 77.2 + 8.7% (Table 6).

The average percentages of bone density in the defect versus surrounding healthy bone
on immediate radiography in the control group is 23.8 + 5.2%, to radiographic control image
after 6 months bone density increased to 52.5 + 7.3% and on the control after 12 months reaches
a value of 84.5 + 9.0% (Table 6).

group average number St dev min | max

RTG immediate DG 29.7 60 5.1 18.4 44.9
KG 23.8 40 5.2 17.4 36.0

RTG afer 6 months DG 54.4 60 7.1 38.0 68.5
KG 52.5 40 7.3 35.2 69.1

RTG afer 12 months DG 77.2 60 8.7 62.0 96.0
KG 84.5 40 9.0 65.8 97.8

Table 6. Average radiographic analysis (%) of bone healing compared to the surrounding
healthy bone in both groups
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The different bone healing between the groups after 12 months surrounding healthy
bone in the test group (77.2 + 8.7 versus 84.5 + 9.0%) is statistically significant for p <0.05

(Table 7).
Rank Sum Rank Sum U Z p-level
immediate 3732.500 1317.500 497.500 4.942773 | 0.000001
After 6 months 3267.500 1782.500 962.500 1.67104 0.0947
After 12 months 2500.500 2549.500 670.500 -3.72555 0.000195

Table 7. Mann-Whitney U test

In patients with diabetes jaw bones show changes in bone metabolism identical to the
changes in other bones (microangiopathy, reduced osteoblastic function, quantitative and
qualitative changes of collagen fibers that build bone matrix) which ultimately results in
prolonged bone healing?8:23.24,

Numerous studies of osteocalcin serum levels suggest changes in its concentration in
patients with diabetes. We showed significantly reduced osteocalcin values in our research,
which directly indicates reduced bone tissue formation in subjects with diabetes4..

We confirm the results with another statistical method - MPA (multiple regression
analysis). Multiple regression analysis in patients with diabetes determined connection between
the values of bone healing (%) compared to the surrounding healthy bone (dependent variable)
and the system of independent variables (type of diabetes, duration of diabetes, the degree of
regulation-HbA1C, OC).

The analysis of independent variables showed a significant impact of duration of
diabetes and values of OC on the percentage of bone healing.

For duration of diabetes, the coefficient of partial regression analysis was 0.323 and
tested with t-test shows that the impact on bone healing (%) compared to the surrounding
healthy bone is statistically significant for p = 0,013 (Table 8).

For OC, the coefficient of partial regression analysis is 0.324 and tested with t -test shows that

the impact on bone healing (%) compared to the surrounding healthy bone is statistically
significant for p = 0,012 (Table 8).
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INDEPENDENT R =0,749 R2 = 0,561
VARIABLES F = 4.539 P= 0,000063

Beta t- test p - level
gender 0.127266 1.12802 0.265162
age 0.047782 0.41075 0.683161
BMI -0.154686 -1.29397 0.202136
Type of diabetes -0.223339 -1.76261 0.084609
Duration of "
diabetes -0.323594 -2.57356 0.013354
HbA1C -0.170630 -1.37227 0.176633
oC 0.324102 2.61056 0.012161%

Table 8. Multiple regression analysis (%) of bone healing compared to the surrounding
healthy bone in patients with diabetes

Conclusion

The values of formative serum marker osteoclacin in diabetic patients suggest reduced
activity of bone metabolism. The influence of osteocalcin values on bone density increase in oral
surgical defects showed statistical significance in patients with diabetes. Type of diabetes,
duration of diabetes and degree of regulation (HbA1C) may have an impact on osteocalcin
values. The results showed a statistically significant negative correlation between osteocalcin
and degree of diabetes regulation. Different types of diabetes do not affect the osteocalcin levels.
The results suggest that knowledge of serum values of osteocalcin may be a simple but accurate
parameter for jaw defects bone healing assessment in all patients with diabetes.
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KomnmapaTuBHa aHa/in3a Ha e(pUKaCHOCTA Ha IB€ aHTUMHUKPOOHU
CpeACTBa BO peayKIHjaTa HA KAPMOT€HUTE MUKPOOPTaHNU3MHU BO
IUIyHKaTa
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ABTOp 3a KopecmoHAeHIMja: Asekcanmap JumkoB, dimkovaleksandar@gmail.com,
070341551

Ancrpakr

Ilesira HAa OBOj TPYZ € Ja ce YTBPAU KBaHTHTaTHBHAaTa 3acTalleHOCT Ha Streptococcus
mutans u Lactobacillus species BO IUTyHKaTa IIPeJ U 10 IJIAaKHEHETO Ha yCTaTa co IUIAaKHAYOT 3a
ycTa KOj COApP:KH aKTHBHA aHTUMHKpPOOHA cyrcraHiuja - cetylpyridinium chloride, u co 3%
BOZIOPO/IIIEPOKCH/T; OJIpEAyBalbe€ HAa CTEIEHOT HA PA3JIMKKA BO PeAyKIMjaTa HAa KapUOTEHHTE
MHKpPOOPTaHU3MHU BO IUIYHKaTa; Kako M MefyceOHa cropeada Ha JBeTe CpPefCcTBa BO OJHOC Ha
HUBHATa e(PUKACHOCT. 3a peaiM3uparbe Ha MOCTaBeHAaTa I1eJ1 KOPUCTEBMe IUIAKHAY 32 YCTa CO
aHTUMHUKPOOHO coequHenre CPC u 3% ouIMHAITHO IPUTOTBEH BOJAOPOAIIEPOKCHU/T. AHATTU3UTE
Oea crpoBeZileHU Bp3 rpyna Off 24 HUCIHUTAHUIA HA BO3PACT OJ 9-13 TOJUHH O JBaTa IOJIA.
[Tpumeporure of IUTyHKa Oea 3eMaHH IpeA, U 20 MHUHYTH IO IUIAKHEHETO HA YCTara, BO
VTPUHCKUTE 4YacoBH, 0e3 INPETXOAHO CIIPOBEJEHA OpaJiHA XWTHEeHAa HajMaJKy 12 daca.
KBanTuratBHaTa 3acrameHocT Ha Streptococcus mutans u Lactobacillus species Oere
ozpezeHa co kKoMepuujanHo HabGaBenu crpurnoBu CRT bacteria, Ivoclar-Vivadent, Schaan —
Liechtenstein. 3a oapemyBaibe Ha CTENEHOT Ha Pa3jIMKA BO peAyKIMjaTa Ha KapHUOTEHHUTE
MHUKDOOPTaHU3MHU BO IUIyHKaTa 0Oea KOPUCTEHHW CTaHJAPAHUTE CTATHUCTUYKU METOJU, a
pesysaTaTuTe OJ MeryceOHaTa cropenba Ha HCHUTAHUTE CPEACTBA BO OJHOC Ha HHUBHATa
eprKacHOCT BO peAyKIlhjaTa Ha KApUOTeHUTe OakTepuu Oellle HalpaBeHa cO BUJIKOKCOHOBUOT
TECT HAa €KBHBAJIEHTHHU IAPOBH CO HUBO HA 3HAYAjHOCT O] p = 0,05. Kaj curte ucnuranuu
Iocroelnie CUTHU(UKAHTHO HaMayBalke Ha OpOJOT HAa KAapUOTEHHTE MUKPOOPTaHU3MHU.
CratucTrykaTta aHajvd3a Ha Pa3jJUKUTE Ha BpeJHOCTHTe 3a Streptococcus mutans U 3a
Lactobacillus species moka)ka CUTHUDUKAHTHO MHOTY MorojemMa e(HUKacHOCT Ha
LHETWITUPUIUHUYMXJIOPUIOT BO OJTHOC Ha 3% Bomopoanepokcu. Oz J00MeHUTe Pe3YITaTH Ce
3aKJydyBa JieKa JIejCTBOTO Ha JIBETe CPEJICTBA € IIOCHUJIHO W3pa3eHo Bp3 Oakrepujara
Streptococcus mutans oTKoJIKy Bp3 6aktepujaTta Lactobacillus species.

Kiryunu 360pOBH: J€HTAIEH Kapuec, aHTUMUKPOOHHU CPE/ICTBAa, BOAOPOAIIEPOKCH/,
HeTWINMHPUAUHUYMXJI0PUA, Streptococcus mutans, Lactobacilus species
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YBOa

Be3 MukpoopraHmamu Hema JeHTaIeH kKapuec. OBa e ONINTO IPU(ATEHO MUCTIEHE
KOEIIITO Ce TeMeJIH BP3 rojieM Opoj HaydHO AokaxkaHU ¢dakTu. OipefileHu MUKPOOPTaHU3MHU O]f
yCHaTa Mpa3HUHA MOXKAT Jla MPEeANU3BUKAAT €KCIIEPUMEHTAJIEH JieHTaJIeH Kapuec BO in vitro
YCJIOBY; €KCIIEpUMEHTATHYU JKUBOTHU OZTIJIEZJAHU BO CTEPUJIHU YCJIOBH, U MOKPAj KapHOTeHaTa
nveTta, He 3abo0yyBaaT o7 Kapuec; 07 KApMO3HATAa JIe3rja MOXKaT Jja ce U30JIMpaaT O/peleH!U
OaKTepUH KOU XHCTOJIOIIKU ¥ MUKPOOHOJIOIIKYM MOXKAT /1A ce JIOKaKAaT BO KAPUO3HUOT eMajJl,
JIEHTUHOT U BO JIEHTUHCKUTE KAaHATUHIHA.

®akTOT AeKa MHUKPOOPraHM3MUTE IIPETCTaByBaaT €eH Of] HajouTHuTe (akTopu BO
€THOJIOTHjaTa Ha JIEHTAJIHUOT Kapuec, 0 HaMeTHyBa IIpalllalkheTo Ha HUBHA eJIMMUHAIMja WU
CBe/lyBalbe Ha MUHUMAJIHU BPeTHOCTH. IIpUTOa, BasKeH IPEIyCIOB € TUIIOJIONIKaTa U OpojHaTa
BepudUKaIuja HA MUKPOOPTAaHU3MUTE, a IJIaBeH (HakTop Bo bopbaTa co HUB € O/IP3KYBAHETO Ha
OpaJIHATa XUTHEHA.

CoBpeMeHNTe MEXaHUYKH U XeMOTEPAIeBTCKH MPUCTANIK 33 OpaJIHaTa XUTHeHa MMaaT
3a IeJT Jia ja MpoMeHaT opajHarta MUKpodJopa U Ja IpUIOHecaT 3a 37paBO JEHTATHO U
MIEPUO/IOHTATTHO TKHUBO.!

Bo nuTeparypara ce cpekaBaart pa3JIMYHU HO/EeI0U Ha aHTUMUKPOOHUTE cpeficTBa. Exna
O/l HUB e mojiesbaTta BO TPyIU CIIOpes XeMHCKUTe Kapakrepuctuku. Cropes Taa mozenba
MO:KeOU HajroJIeMo 3HaUeHe ce IPH/IaBa Ha KaTjOHCKUTE aHTUMUKPOOHU areHCH.

KaTtjoHuTe ce MO3UTUBHO HaeJeKTPU3HPaHW jJOHU CO CIIOCOOHOCT Ja ja HapylIlyBaar
MeMOpaHcKkaTa GyHKIMja Ha OaKTepuuTe, HUBHATA aTXe3Mja U KOPHUCTEHETO HA TTMKO3AaTa.

Opn rpymara Ha KaTjOHCKH aHTUMHUKPOOHM CpPeJICTBA ce M3/[BOjyBa ITocebHA moArpyma -
KBapTapHUTE AaMOHUYMOBU coefuHeHHja, coctaBeHa o7 Cetylpyridinium Chloride wu
Benzalkonium Chloride. OBue coenmHeHHja ce cOCTaBeH JieJl Ha TojieM OpOj MPOAYKTH 3a
IIMPOKA yHoTpeba KaKo MITO ce IUTAKHAYUTE 32 YCTa U IMaCTUTE 3a 3a0u.

Herwmmupuauauymxiaopuaor (CPC), Kako aKTHBHA COCTOjJKA Ha OpaIHUTE
AHTHCENTHUIY, NMa IUPOK aHTUMUKPOOEH CcrIeKTap co cuieH 6akrepunuzieH edekr Bp3 ['pam*
maroreHunn u co ¢yurunuaeH edekr Bp3 rabure. HeroBata edukacHoct mpotuB I'pam-
MMaTOTeHUIIN U MUKOOaKTepuuTe e AucKyrabmiHa. Arutukamnujata Ha CPC Bo KOHIlEHTaIUja o1
0,05% BO IUIAaKHAUYUTE Pe3yJITUPa CO HeIMOoCpedHa peayKIHja Ha OaKTepUCKUTE OpOeBH.
Ynorpebata Ha CPC Bo oBaa KOHIIeHTpaIMja HE TO MEHyBa COCTAaBOT HA HOpMaJIHATAa OpalHA
dJiopa u He pe3yaTHpA €O TI0jaBa HA HEOPAJTHU U IIOTEHIINjaTHO TATOTeHU OAKTEPUH BO yCTaTa.2
Co orsleq Ha Toa IITO OBAa COEIMHEHWE HMMa IMO3UTHBEH IIOJIHEXK, TOA € IPUBJIEYEHO Off
KJIETOYHUOT OAaKTEPUCKH SUJ| KOj € CO HETaTHUBEH MOJIHEeX. I'pam* OakTepuu, BO KO ce BOpojyBa
u Streptococcus mutans, ce OOCET/IMBUA Ha KaTjOHUTe OWIejKH THE Ce CO HETAaTHBEH MOJTHEK. 2
1 Bo cnopenba co xyopxekcuauHoT, CPC nma noMasiky pesuayaanu edeKTH, HO pe3ysTaT Ha
Toa e MmociaboTo /ejCTBO MPOTUB IUIAKOT U TruHrHBUTHCOT. Kombunamujata Ha CPC co
XJIOPXEKCUIUH ¥ [IMHKJIAKTAT /JaBa HajrojieMa peAyKIfja U Ha aHaepoOHUTe U Ha aepoOHUTE
MHUKPOOPTAaHU3MH CIIPEUyBajKH ja II0jaBaTa Ha Joml 3auB.2 McTo Taka, NMOTBpAEHA € U
edukacnocra Ha CPC mpoTuB opodapuHTreasTHaTa KaHAUATja3a. !

Bonopoanepokcuy nin Hydrogenium peroxydatum e 6uctpa TedHOCT Koja Beke Hax 80
TOAVHU Ce KOPUCTH BO ¢dopMa Ha BOJAEH PAcTBOpP WIM BO KOMOMHanuja co cosu.’3 Haora
IIMPOKA IIPUMEHAa BO KapUOJIOTHjaTa, €HJIOJIOHIMjaTa, KAaKO U BO JIEYEHETO Ha
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napogoHTomnatuure.* Kako opurunanen Hydrogenii peroxydi solutio diluta, coap:xu 2,8 1o 3,2
% Bomopoamnepokcus, a kako Hydrogenii peroxydi solutio concentrata, comgpxu 28-31 %
1?;0110p011nep01cc1/111.-?»13'16

HajOuTHaTa Tepamucka ocoOOMHA Ha BOJOPOIIEPOKCUJIOT € OAKTEPUIIUTHOTO JIEjCTBO.
Toj BpIIM OKCHAMPAhe HA OPTAaHCKUTE MaTEPUH, T.e. HA aMUHO, aMH/I0 U JIDYTUTE IPOTENHCKHU
TPyIH, KOW BCYIIHOCT ce OaKTepUCKUTe TOKCHUHH, 0 HHBHA IIOTIIOJIHA Jerpajaliuja.
Bnaromapenue Ha 0cs1060/IEHHOT HACIIEHTEH KUCJIOPO/, XUIPOT€HOT ' YHUIIITYBA aHAePOOHUTE
MUKpPOOpraHu3MU. /lejcTByBa U Bp3 HaMaJIyBameTo Ha OakTepuckara atxepeHnuja.’® Kako 3%
PacTBOp, BOIOPOAIIEPOKCH/IOT MMa 6y1aro 6aKTEPUITUHO JI€jCTBO U TH HAMaJyBa UH/IEKCUTE Ha
THHTUBUTHCOT ¥ Ha IUTAakoT.’3 Co B3rojieMyBame Ha KOHIIEHTpauujaTa, ce 3rojieMyBa U
6akTepuruHOTO AejetBo. KombOmuanujata Ha H.0. m Hatpumymbukapbonat (NaHCO;)
JlejcTByBa IPOTHB CeJIeKTHpaHU ¢akyaratuBHu I'pam- Oakrepuu.’s Co IPeTXOIHO
OTCTpaHyBame Ha MEKUTE HACJIaTH, TEPAITUCKHUOT e(deKT Ha XUAPOTEHOT Ce 3roJIeEMyBa, oara 70
HEroBO IMOOABHO pasJiarame U HETOBO IOCTEIEHO JiejcTByBambe. [Iokpaj OaKTepHIlU/IHO JI€jCTBO,
TOj UMa W XeMOCTaTHYKO, MEXaHUYKO, JEKOJOPAHTHO W J1e30[I0PaHTHO nejcTBo. IIITo ce
OJTHECYBA, TIAK, 10 HECAKAHUTE JI€jCTBA HA BOJOPONEPOKCUIOT, UCTPAKYBambaTa MOKaXKaa JieKa
pu AHeBHA ymotpeba Ha 3 % H.O. Bo BpeMe o1 6 TOAMHU, Ce jaByBaaT MOBPEMEHU MUHIUBU
UPUTHUPAYKU ePeKTH caMo Kaj Masl 6p0j UCIUTAHUIY CO IPETXO/THO IMOCTOEHe Ha YIepaIuja,
WIN TaK KOra HCTOBPEMEHO ce JaBaaT BHCOKM HHBOA HAa COJHU pacTBopu.'s Hekon
HCTPaKyBamka CIPOBEJIEHH HA EKCIEPUMEHTAJTHU KUBOTHH IOKakaa Jaeka 30% H.O. mma
KOKapIIMHOTEHO JIejCTBO, 32 Pa3JjIUKa OJf 3% WJIN IOMAJIKY, KaJle IIITO BAaKBOTO JIEjCTBO HE €
3abesie’kaHo.'3

IlesTa Ha oBaa cTy/Mja € aHaJIM3a HA MUKPOOHOJIOIIKHUTE KaPAaKTEPUCTUKU Ha IJITAaKHAY
3a yCTa CO aKTHBHA aHTHUMHUKPOOHA KOMIIOHEHTA NETWINHUPUANHUYMXJIOPU U O(PUIIMHATHO
MOZITOTBEH 3% BOJIOPOZIEH IEPOKCH, MeryceOHa cropezda Ha HHUBHaTa e(pUKACHOCT BO
peAyKIMja HAa KapUOT€HHWTe MHKPOOPTaHM3MH KaKO M CTAaTHCTUYKA aHAJIW3a Ha Jo0OueHuTe
pe3yJITaTu.

Marepujas 1 METOAH

Hcenumanuuu

Bo ucnutyBameTo 6ea BKIyUYeHH 24 Jiela o7 obara 1mosia Ha Bo3pacT oA 8 710 13 TO/IUHH.
3apajii morosieMa MPerUu3HOCT U TOYHOCT BO HUCIHUTYBAETO, CEKOja O UCIUTYBAHUTE TPYIH
Oelre 1 KOHTPOJIHA Tpyma, IITO 3HAYHU JIEKAa MaTepujasioT 3a aHaiu3a (IUIyHKa) Oellle 3eMaH
IIpes U 1o ynorpebaTa Ha 0/Ipe/ieHOTO cpe/icTBO. Mcnutanurure 6ea co 06pO OIIITO U OPAJIHO
37IpaBje, co CAMYEH XUTHEHCKU PEXXUM U HAUYMH Ha MCXpaHa U co npubiamkHo enHakoB KEII-
uHsiekc. V360pot Ha ucnutaHunure Oeire u3BpiieH Ha KimHUKaTa 3a IETCKA U IMPEBEHTHUBHA
croMmaToJsioruja npu CTOMaTOJIOMIKUOT KJIMHUYKY IfeHTap Bo Ckomje.

CpezncrBa 3a opastHa XUrueHa

3a peaynu3upare Ha IOCTABEHUTE I1eJIM, TH MIPOCIeUBMe aHTUMUKPOOHUTE aclleKTH Ha
JIBE CPEJICTBA 32 OpAJIHA XUTHEHa CO YHCTO XEMUCKO /I€jCTBO BP3 GaKTepUUTe:
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o Aqua fresh®® mmakHau 3a ycra — SmithKline Beecham, Benuka Bpuranuja
(compsku akTMBHA aHTUMUKpoOHa cymncrannuja — Cetylpyridinium Chloride).
ITokpaj akTMBHaTa CyIICTaHIHja COAPKHU U: BOJIA, KOPDUTEHC 3a BKYC U MHUPHC,

Cocamidopropyl Betaine, HATPUYMCAXapUH, HaTpUyMQJIIyOpH/I,
HATpUyMOUKapOOHAT.
o 3% odununamno upurotBeH Hydrogenii  peroxydi solutio diluta
(Bomopoiepokcus).

IThan u nocmanku 3a ucnumyearse Ha cpedcMeama 3a OpaAHa xuaueHa

VcnuTyBarmeTo ce OJIBUBAIIIE BO J[Be eTalH. Bo cekoja erama sierjata 6ea 1mojeyieHu BO 2
TPYIIX O TIO0 12 UCHUTAHUIMU. VIcTOBpeMeHO ce ncnuTyBalile eheKTOT Ha CeKOoe OJi Cpe/icTBaTa
Bp3 (yiopara Ha 12 fena. Ha oBOj HaumH, BO CceKoja eTala MCHUTAHUIUTEe Oea WCIIUTAHU CO
cekoe o7 ucnuTyBaHHuTe cpezncTBa. Co BaKBO HCHHUTYBarbe ce OOMBAaaT IOTOYHU DPE3YJITATH,
O6uzaejku ce pabOTH CO MOXOMOTeHA TpyNa Ha UCHUTAHUIIA U CUTE WHAUBUAYAJTHU PA3JINKH, BO
CMHCJIa Ha HaBUKUTE BO XUTHWEHATa HA yCTaTa W BO MCXPAHATa, a CO TOA U PE3HJIEHTHATa U
TpaH3uTOpHaTa ¢Jiopa HA HCIUTAHUIUTE, MAKCUMAIHO Cce peaynupaHu. IIpumeporure of
IUTyHKa Oea 3eMaHHU IpeJl, U 20 MUHYTH I10 IJIAKHEHETO HA yCTaTa €O IUIAKHAY U XUPOTeH, BO
YTPUHCKUTE YacoBH, 6e3 IMPETXOJHO CIPOBeZeHA OpasiHA XWTHeHa HajMayKy 12 4Jaca u 6e3
aHTHOMOTCKA Tepalnyja HajMaIKy 30 JieHa Ipe] TOYeTOKOT Ha UCIIUTYBAKETO KaKO U BO TEK HA
TPETMAHOT.
Pedocaed na nocmankume 3a o0pedysarse Ha AHMUMUKPOOHUOM edhexm:

1. 3eMame Ha IPB IPUMEPOK IUIYHKA 06e3 MPETX0THO CTHMYJINPAahe Ha CeKpeIrujaTa.

2. Ymorpeba Ha CPECTBOTO CO CJIEAHOBO BPEMETPAEHHE:

— xabypKarbe CO OpaJieH IIaKHAY — IPUOJIMKHO 30 CEKYH/IH;
— IUIaKHEBE cO 3% XUAPOTeH — 15 CEKYH/U;
3. Ilo ymotpebaTa Ha CpeJICTBOTO, ycTaTa ce IUIAKHEIe cO 200 MJI BO/Ia — MPUOJIMIKHO
15 CEeKYH/IU.
4. Tlo maysa of 10 MHHYTH, ce 3eMallle BTOpP IPUMEPOK HECTUMYJIMPAHA ILUTyHKA.

Memoou 3a odpedysar-e Ha KBAHMUMAMuUHAMa 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species

[TpumeporuTe 3a 0/IpeAyBalbe Ha KBAHTUTATHBHATA 3acTaneHoCT Ha S. mutans u Lactobacillus
6ea 3emanu co CRT bacteria — komepuujaTHO HabaBeHU CTPUIIOBH, TPOU3BO/ICTBO HA Vivadent,
Schaan, JIuMXTeHIITajH, CO MHKPOOHOJIOMIKK MEANYMH 3a CeJEeKTHBHA H30Jalfdja Ha
Streptococcus mutans Ha eJlHaTa U 3a Hsonaunja Ha Lactobacillus species o[ Apyrarta crpaHa Ha
CTPHIIOT.

ITocramnkara ce M3Be/yBa Ha TOj HAYMH IIITO HAJIIPBO Ce BaJll HOCAYOT HA arapoT Off TECT-
IIUIIEHIETO, TOTO0A ce cTaBa Tabsera NaHCO; Ha JTHOTO HA MIMIIEHIIETO U CE BA/IAT 3AIITUTHUTE
dosuu o1 ABeTe cTpaHW HA arapHuUTe NMOBpIIMHU. KopucTejku ja mumeraTta of CETOT, Ce BpPIIU
IIeJIOCHO HaBJIA’KHYBam€ Ha JIBeTe arapHU MOBPIIMHU €O IIyHKA. Co piKerme Ha HOCAuoT Ha
arap MaJIKy HaKOCO, Ce BPIIHU HCI[elyBarbe Ha BHUIIOKOT IUIyHKa. II0TOA HOCAYOT ce Bpaka BO
[IUIIIEHIETO, Ce 3aTBOPA U ce UCITpaKa 3a MUKPOOHOJIONIKA aHATIU3a.
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Cauxa 1. I[locmanka 3a odpedysare Ha KeaHmMumamusHama
3acmanenocm Ha Streptococcus mutans u Lactobacillus species

MuKpoOHOJIONIKA 00pabdoTKa HA MIPUMEPOIIUTE

MUKpOOHOJIOIIKHUTE aHAIU3HU Ce W3BeAyBaa Ha VHCTHUTUTYTOT 3a MHKPOOHOJIOTHja U
nmapasutosiordja npu MeaunuHcKUoT dakysrer Bo Ckorije.

Odpedysarwe Ha keaHmMumamusHama 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species 80 naynxama

Co caMOoTO 3eMale Ha NPUMEPOKOT (AaKTHUKU Ce W3BeAyBa U 3acaayBamero. 1o
uHKybaruja ox 48 yaca Ha 37° C, ce 6pojaT nmopacHarute kosionuu (colony forming units — CFU)
JIOKOJIKYy ce BO mmoMaJsi Opoj, a JIOKOJIKY ce IOBeKe, ce CIIOpPeyBaaT co CTAaHAAPAOT JIaJieH Ha
YIIaTCTBOTO Ha MIPOU3BOAUTEJIOT U C€ UHTEPIPETHPAAT KAaKO 10.000, 10.000-100.000, 100.000-
1.000.000 u >1.000.000 CFU. Kosnonuute Ha Streptococcus mutans ce NPOSUPHU Ha CHHA
mo/Iora, a KosioHuute Ha Lactobacillus species ce co cuBkacto-6esa 60ja Ha 3ej1eHa MMOZJIOTA.
Co OpoemeTo HAa KOJIOHHUHTE, CEe OJ[peayBa MPUOIIKHUOT Op0j KIeTKH Ha OakTepuuTe, buiejku
ce CMeTa JIeKa O/ elHa KJIeTKa IMOpacHyBa e/lHa KOJIOHHja U 3aToa Ce 0O3HAUYyBa KaKo “eINMHUIA
koja ¢dopmupa kosioHuja — colony forming unit (CFU)”. [Io ucyiryBameTo, CTPHUIIOBUTE Ce
CKJIaupaat Bo pprxkuzep Ha 2-8°C, 3alITUTEHH O] CBETJIMHA U TPAAT CO TOJUHH, CO MOXKHOCT
3a HUBHO UYHTame BO CEKOE BpEME.
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Mutans Streptococci [CFU/ml saliva]

Lactobacilli [CFU/ml saliva]

5 5
<10 >10

Cauxaz2. EOunuyu xou ghopmupaam K0A0HUU 3a MYMAHC CMPENMOKOKU U 3a aakmobayuiu
(cmanoapd 00 ynamcmeomo Ha npou3sooumenomn)

Cauxa 3. /lobueru koauHuu 00 1akmobayuau 60 mexKom Ha UCNUMYe8aremo, nped u no
cnposedysarbemo Ha o0pedeHa nocmanka
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3a aHasM3a Ha mojaToIuTe ' KopucteBMe: Hi-kBazapar tector (y2), Fisher Exact Tecrot
1 BHJIKOKCOHOBHOT TeCT Ha ekBuBasieHTHH napoBu (Wilcoxon matched-pairs signed-ranks test).

Pesyaratu

Ymepdysarwe na keanmumamueHama 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species nped u no ynompebama Ha cpedcmsama
KBanTuTaTUBHATA 3aCTAall€eHOCT Ha KapHOTEHUTE MHUKPOOPTaHu3Mu ozapeneHa npeky CFU/ml,
mpes ¥ 1o ynorpebaTta Ha O/IpeIeHOTO CPEJICTBOTO, € IPUKaKaHa Ha cieqHuTe Tabenu. Ilpuroa,
OpOjOT Ha WCIUTAHUIM Kaj KOM He Ce H30JMPAHM MUKPOOPTraHU3MHU IIpes] ymoTpeba Ha

CPEZICTBOTO € CTAaBEH BO 3arpajii M He € 3eMeH IPEeIBHU/] BO pe3y/TatuTte 100ueHu mo ymorpeba
Ha CPEJICTBOTO.

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npen, mo npen no
Hema pacr / 16 (1) 16
1023 / 3 1 2
1034 2 2 3 1
1045 3 1 3 2
1056 5 1 4 /
1067 14 1 12 2
N 24 24 23 23

Tabeaa 1. bpoj Ha ucnumanuuu co CFU (colony forming units) na Streptococcus mutans u
Lactobacillus species 80 1 ma nayuka nped u no ynompebama Ha naakHa1om 3a ycma

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npesx mo
Hema pacr / 6 (2) 4
1023 3 10 4 3
1034 1 6 2 5
1045 2 1 2 10
1056 8 1 1 /
1067 10 / 13 /
N 24 24 22 22

Tabeaa 2. Bpoj Ha ucnumanuyu co CFU (colony forming units) na Streptococcus mutans u
Lactobacillus species 80 1 ma naymka nped u no ynompebama Ha 3% 600opoonepoxcud
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ITo ynotpebaTa u Ha JIBeTe CPEACTBA, IIOCTOU CTATUCTUYKU CUTHU(HUKAHTHA Pa3jIdKa BO
mobueHuTe pe3yJsiTaTh u 3a Streptococcus mutans u 3a Lactobacillus species: p < 0,05.

ITopagu roOJIeMHTE pas3JWKA JOOHWEHH CO VTBPAYBAETO Ha KBaHTHTATHBHATA
3aCTalleHOCT HA KapUOTE€HWTEe MHUKDOOPTaHM3MH IIpeJl W 1O ymnorpebaTta Ha OJpelIeHOTO
CP€/ICTBO/METO/], KOUIIITO Ce ABUKAT O O JI0 MPeKy 1.000.000, BO IIOHATAMOIIIHUTE TabeJTapHH
IperJield BpeTHOCTUTE Ke OUaT MpUKaskKaHU JIOTADUTAMCKHU. 3a Jja ce COIJie/la TOYHUOT Opoj
VCIUTAHUIY Kaj KOM HACTaHAJIA PeyKIIMja Ha KADUOTEHUTEe MUKPOOPTaHU3MHU, BO TabesInTe 3 U
4 NajeH e cyMapeH NpHUKa3 Ha OpPOJjOT HAa HMCIUTAHHUIIUTE Kaj KOM Ce MU30JIMPAHU KOJIOHUH,
n3paseH mpeky JsorapurtaMcku daktop Ha peaykiuja (log RF) ox 0 mo > 4, moce6HO 3a cekoe
cpencTBo U mocebHO 3a Streptococcus mutans u Lactobacillus species, nipu 1ito log RF = log
CFU npen — log CFU mo ymotpe6a Ha cpezictBoTo. OHIE UCITUTAHUIU Kaj KOU He Ce N30JIMPaHU
KOJIOHHUU, He ce 3eMeHM IpeABUJi U BKymHUOT 6poj (IN) ro nmaBa ¢akTHIKHOT Opoj Ha
VCIUTAHUIU BJIE3€HU BO aHAIM3UTE.

Tab6eaa 3. Bpoj Ha ucnumaHuyu co 102apumamcku gakmop Ha pedyxkuuja 3a

Streptococc | Lactobacillu
log RF us s
mutans species

o 1 2

1 2 /

2 / 3

3 4 4
>4 17 14
N 24 23

niaakHaiom 3sa ycma

Streptococe | Lactobacillu
log RF us s
mutans species
o / /
1 2 3
2 5 16
3 11 3
>4 6 /
N 24 22

Tab6eaa 4. bpoj Ha ucnumaHuyu co Ko2apumamcku Gaxkmop Ha pedykyuja 3a 3%
g8odopoonepoxcud
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Odpedysarse Ha cmeneHom Ha pasauxkume 80 pedykyujama Ha KapuozeHume
MUKPOOP2AHU3MU 80 NAYHKAMA MedYy XemMucKume cpeocmaa

EdexToT on /1€jcTBOTO HAa OAPENEHOTO CPEACTBO BO peAyKIMjaTa Ha KapUOTEHHTE
MHKDPOOPTaHU3MHU BO IUIYHKATA € MPUKAXKAH CO CyMapeH MPHUKAa3 Ha CPEAHUTE BPETHOCTU O]f
JloraputaMcKu (aKTOpH Ha PeAyKIMja Ha JBETe cpeiacTBa — Tabenu 5 u rpadukoH 1. Bo
IIPECMETYBAETO Ha OBHE IapaMeTpH, cirydauTe Kaj kou BpexHocra Ha CFU npef e 0, T.e oHEE
Kaj KOW He ce W30JMpaHu OakTepuu, He ce 3eMeHH IpeaBU/] U BKYMHUOT 6poj (N) ro maBa
(bakTHUYKHIOT 6POj HA UCITUTAHUIIA BJIe3€HH BO AHAJIU3UTE.

Cpencrso X log RF X log RF
Streptococcus mutans | Lactobacillus species
Aqua fresh® 4,17 3,83
Bomopoanepokcus 2,02 2,00

Tabeaa 5. CymapeHr npukasd Ha gakmopu Ha pedyKyuja Ha KopucmeHume cpeocmasa

45 1
4 -
35 1
3
25 1 O log RF Streptococcus mutans
2 -
15 1 0O fog RF Lactobacillus species
1 -
05 A
0 4
A H
A - Aqua fresh® H - Hydrogen
Ipa(ﬁuuon 1. CymapeH npuxas Ha gﬁarcmopu Ha peayxuuja HAa KopucmeHume

cpedcmea u memoou

Pesysnratute on merycebHaTa criopezoa Ha UCIIUTAHUTE CPEJICTBA BO OHOC HA HUBHATA
euKacHOCT BO pelyKIIFjaTa Ha KapUOTeHUTe OAKTepUH ce MPUKaKaHU BO Tabesa 6. AHaimu3ara
€ HaIrpaBeHa c0 BUJIKOKCOHOBHOT TECT HA EKBUBAJIEHTHH IIAPOBU CO HUBO HA 3HAYAJHOCT O] P =
0,05.

Streptococcus Lactobacillus
mutans species
Aquafresh/hidrogen | Aquafresh/hidrogen
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30up Ha
MHO3UTHUBHU 146 202,5
HU3U
30up Ha
HEraTHUBHU -25 -20,5
HU3U

Ta6eaa 6. BuakokcoHo8 mecm 3a Cmamucmuyka cueHU@GUKaHMHOCM 3a NAAKHaA4om 3a
ycma u 3% xudpozex

CratucTUykaTa aHaIN3a Ha Pas3jIMKUTe Ha BPEIHOCTHUTE 3a Streptococcus mutans u 3a
Lactobacillus species mokaka CTAaTUCTUYKU CUTHU(MUKAHTHO MHOTY IOorosieMa euKacHOCT HA
cpencrBoto Aqua fresh® Bo ogHOC Ha 3% BoZOpOATIEPOKCUT, — P < 0,05.

Huckycuja

[To3uTBHUOT edeKT Ha IUIAKHAYWTE IPeJ, C€ BP3 KapuoreHaTa opayiHa ¢Jiopa, Bp3
IUIAKOT U TUHTUBUTHCOT € IPUKaKaH BO roJieM OpOj HAyYHH CTYIUU.>-12:1718 AHaTN3UpajKkul TH
pesynarature on edbekTuTe Ha IUTAaKHAYOT Aqua fresh® Bp3 peayknumjaTa Ha KapUOTEHHTE
O6akTepuy BO ILUTYHKATa, KOHCTATHPaBMe JieKa HajroyieM 6poj UCIUTAHUIIA UMaaT PeAyKIHja Of
10.000 naTu u noseke (17 3a Streptococcus mutans u 14 3a Lactobacillus species), a 6pojoT Ha
HCIIUTAHUIY Kaj KOU He e 3a0eserkaHa HUKAaKBa peAyKIMja € MHOTY Majl U U3HeCyBa e/leH 3a
Streptococcus mutans u aBajua 3a Lactobacillus species. OBue pe3yaTaTH ce BO COIVIACHOCT CO
pesynrature mobuenu ox Radford et al.,2 Pitten & Kramer," Van Steenberghe et al.»2 Jenkins et
al.,7 u Mandel,’8 3a /1€jcTBOTO HAa HETWINMHPUANHUYMXJIOPUAOT BP3 OPOjOT HA KapHUOTEHUTE
MHUKDPOOPTaHU3MU.

Bo aHTUMHKpPOOHHTE cpencTBa BKIYYEHH BO HAIIETO UCHUTYBame coara u
BoZOpoO/iepoKcuA0T. OBa COeIMHEHNE Ma CIUTHO U3pa3eHa GAKTEPUIIUAHOCT U UMa IIHPOKA
IpUMeHa BO KapHOJIOTHjaTa, €HJOOHIMjaTa U IapoJoHTOoJIoTHjaTa. Bo cromarosomkuTe
OpJIMHAIIMM HAjMHOTY ce KOpPUCTU 3% BOJOPOJIIIEPOKCH CO OAKTEPUIUIHO [JEjCTBO U
MMO3UTHBEH eQEeKT BO HAMAIyBaWkeTO Ha WHJIEKCUTE HA TUHTUBHUTHCOT U IIaKOT. Kako Takos,
PETKO ce KOPUCTH 3a JIOMAIllHA yIoTpeba, HO MOKe /Ia Cce CPEeTHE KAaKO COCTABEH JleJl Ha HEKOU
IUJIaKHAYH,13:14.16:19

IIITo ce omHecyBa /10 eheKTOT HaA 3% BOJAOPOIIEPOKCU/T BP3 PeAyKIlHjaTa Ha OpPojoT HA
KapUOTEeHNUTEe MUKPOOPTaHU3MHU BO IUIYHKaTa, aHAJIM3UPAH MPEKY JIOTAPUTAMCKUOT (akTop Ha
peayknuja, HajrojieM Opoj UCIIUTAHUITA UMAaaT (HAKTOpP Ha PeAyKIuja 3, OAHOCHO HaMaJIyBambe
Ha Opojor Ha Streptococcus mutans 3a 1000 maTu, U (GakTop HA PeAyKIHja 2, OJHOCHO
HamMaslyBalbhe Ha Opojor Ha Lactobacillus species 3a 100 matu. ITomo6puoT edekT Ha oBa
CpefCcTBO Bp3 Streptococcus mutans ce MOTBPAXW U cO OpPOjOT HAa HCHUTAHUIIA KOW HMMaaT
dakrop Ha peaykiyja 4 u moroyieM ofi 4. Bo oBaa rpyma craraat 6 MCIUTaHUIIY, 332 Pa3JIUKa O]
HUTY €JIeH UCIIUTaHUK cO BaKOB (pakTop 3a bakrepujata Lactobacillus species. Bo mureparypara
pevucH U ia He IOCTOojaT CTYAUH KOU IO pasrieayBaaT eeKTOT Ha BOJOPOJIHUOT IIEPOKCH/T BP3
KapHOTeHUTe MUKPOOPTaHM3MHU BO IUIyHKaTa. Toa e /JoHekase W pa3bUpMBO 3aroa IITO
HeroBaTa IJIaBHA AQHTUMHKPOOHA yJjiora € /IejCTBOTO Ha YHUINTYBalke Ha aHaepoOHHUTe
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MHKPOOPTaHHU3MH €O IOMOII Ha OCJI000ZIEHHOT HACIeHTeH KHUCIOPOA.2°22  Ilokpaj
GaKTepUIU/THO, BOAOPOAIIEPOKCH/IOT JIEjCTBYBA U XEMOCTAaTUYHO, MEXAaHUUKH, IEKOJIOPAHTHO U
J€30J0paHTHO. 20722

AnHanmu3uTte Ha pe3yiTaTUTe OOWEHH Of] CPEeIHHUTE BPEIHOCTH Ha JIOTAPUTAMCKHTE
dakTopu Ha peAyKIHMja HA UCIHUTYBAHHUTE CPEACTBA TOBOPAT JleKa IIOTOJIEM PEIyKIMOHEH
(dakTop, OAHOCHO MOCUJTHO /IEjCTBO KOH JBETE UCIUTAHU KAPUOTEHU OAKTEPUU MMa IIJIAKHAYOT
3a ycta Aqua fresh®, unja pemykiuja e 3a moseke o 10.000 natu (log RF = 4,17) 3a Str. mutans
u peuncu 10.000 matu (log RF = 3,83) 3a Lactobacillus spp. 3% BOZOPOAIIEPOKCU] UMja
penykiuja e peurcu 1.000 natu (log RF = 2,92) 3a Str. mutans u Touno 100 natu (log RF =
2,00) 3a Lactobacillus spp.

Co men meryceOHO Jla TU CIOpeMe HCIUTAHHUTE CPEACTBA BO OJHOC HAa HUBHATA
edUKaCHOCT BO pelyKIjaTa Ha KapuoreHuTe OAKTEPHH, ce TOCTYKUBMe CO BHJIIKOKCOHOBUOT
TECT Ha €KBUBaJIEHTHU mapoBu. On /M0OMEHUTe pe3yJsiTaTH Ha cropenbaTa Ha CpeACcTBaTa
MOKEMe J]Ja KOHCTaTUpaMe JieKa IUIaKHAvoT 3a ycra Aqua fresh® mokaa CTaTHCTUYKU BUCOKO-
curHU(UKAHTHA pa3jiiKa BO OJTHOC HA 3% BOJOPOAINEPOKCH pP<0,05, IITO Hoapa3bupa u
rorosieMa eUKaCHOCT BO peyKIpjaTa U Ha Streptococcus mutans v Ha Lactobacillus spp.

U mokpaj Toa IITO BO IMOCJEIHO BpeMe BO TProBCKaTa M (papMalleBTCKaTa Mpeka ce
3aCcTalleHd TOBeKe BUZOBH IUIAKHAYM 3a yCTa CO pAa3JMdeH COCTaB U Of Pa3IMUHU
MIPOU3BOIUTEIH, IJITAKHAUNTE 32 YCTa BO HAIllaTa CPeJIMHA PEYUCH U He ce yroTpebyBaar. Cemnax,
HEKOHTPOJIMPAHOTO KOPHCTEHhe Ha IUIAKHAUHMTE 3a yCTa W Ha JPYTHTE CPEJCTBa KOU HMMaat
AHTUMHUKPOOHO /IejCTBO MOXKe Jia JIOBeZle W /10 Apyru mpobsiemu. EneH onx Twe mpobiemu e
VHUIITYBAal€TO Ha HOpMasHaTa ¢iopa IITO MOXKe Aa Oujile OmacHO MOpagy Toa IINTO BO
“crepunusmpaHara’ yCHa Tpa3HMHA Ce€ HaceJyBaaT pPEe3UCTEHTHH MUKPOOPTaHU3MHU U
kBacHHUIM, a ocobeHo Candida albicans. 3atoa, ce HaMeTHyBa IIpalllalbeTO Ha “HaeasHO”
AHTUMHUKPOOHO CPEJICTBO, KOe OU JIejCTByBaJI0O CaMO HA TATOT€HUTe MUKPOOPTAaHU3MH, WU
yIIITe TOKOHKPETHO, BpP3 OHaa opajiHa MHKpodJiopa 32 Koja TOYHO Ce 3Hae JIeKa Urpa rojieMa
yJIoTa BO NPEAU3BUKYBAKHETO HA JICHTAIHHOT KapHec.

3akiIydok

JlejcTBOTO Ha IUTAKHAYOT 3a yCTa CO AaKTUBHA AHTUMHUKPOOHA KOMIIOHEHTa €
CTATUCTUYKU BHUCOKO CUTHU(UKAHTHO BO PEAYKIIMja HA BKyITHATa cajuBapHa ¢Jiopa, Joaeka
MaK JIejJCTBOTO Ha 3% BOJOPOIIEPOKCH/T € CTaTUCTUYKH CUTHU(HUKAHTHO BO PEIyKIMja Ha
aepoOHHUTE MHKDOOPTaHM3MH, a BHCOKO CHTHH(UKAHTHO BO peIyKIMja HAa aHaepoOHUTE
caMBapHH MUKpoopraHusamu. I[lo ymoTpe6ba u Ha JiBeTe CpeACTBAa Ce YTBPJAU 3HA4YajHA
peayknuja Bo 6POjOT HA KapUOTEHUTE CAJTMBAPHU MUKPOOPTaHU3MU Streptococcus mutans u
Lactobacillus species. JIBeTe aHaIM3WpaHU CpeZiCTaBa NMaaT IOU3PA3eHO /IejCTBO BO PELYKIIHja
Ha Streptococcus mutans OTKOJIKy BO pexykuuja Ha Lactobacillus species. Bo cpoBemyBameTo
Ha aHTUKapHOreHaTa IIporpaMa ce IpernopayyBa aKTUBHO BKJIyUyBame Ha IIJTAKHAUYWTE 32 ycTa
CO aKTUBHU AaHTUMUKPOOHU KOMIIOHEHTH.
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Abstract

The aim of this study is to determine the quantitative presence of Streptococcus mutans
and Lactobacillus species in the saliva before and after rinsing the mouth with a mouthwash
containing an active antimicrobial substance - cetylpyridinium chloride — and with hydrogen
peroxide 3%; to find the degree of differences in the reduction of cariogenic microorganisms in
the saliva; and to make a comparison of both agents as regards their efficacy. To achieve the set
aim we used a comercial mouth rinse with the CPC antimicrobial compound and an officinal
hydrogen peroxide 3% rinse. The analyses were carried out on a group of 24 children at the age
between 9 and 13 of both sexes. Saliva samples were taken in the morning hours, before and 20
minutes after mouth rinsing, thus ensuring the absence of any oral hygiene in the course of the
previous 12 hours at least. The quantitative presence of Streptococcus mutans and Lactobacillus
species was determined using commercially available CRT bacteria strips, Ivoclar-Vivadent,
Schaan — Liechtenstein. In order to determine the degree of differences in the reduction of
salivary cariogenic microorganisms, standard statistical methods were used and the results of
the comparison of the tested agents regarding their efficacy in the reduction of cariogenic
bacteria were obtained by Wilcoxon matched-pairs test with a level of significance of p = 0,05. A
significant reduction in the count of cariogenic microorganisms in all tested children was found.
The statistical analysis of the differences in the values for Streptococcus mutans and
Lactobacillus species showed a significantly higher efficacy of cetylpyridinium chloride over
hydrogen peroxide 3%. One can conclude from the obtained results that the effect of both agents
against Streptococcus mutans was more pronounced than against Lactobacillus species.

Keywords:dental caries, antimicrobial agents, hydrogen peroxide, cetylpyridinium
chloride, Streptococcus mutans, Lactobacilus species
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Introduction

There is no caries without microorganisms. This is a generally accepted opinion founded
on numerous scientifically proven facts. Certain oral cavity microorganisms can cause
experimental dental caries in vitro; experimental animals, bred in sterile conditions, do not lead
to caries despite cariogenic diet; from a cariosus lesion certain bacteria can be isolated, which
can be proven, both histologically and microbiologically, in the cariosus enamel, the dentine and
the dentinal tubules.

The fact that microorganisms are among the most elemental factors in the etiology of
dental caries imposes the question regarding their elimination or their reduction to minimal
values. An important prerequisite in this respect is the typological and the numerical verification
of the microorganisms, while the oral hygiene maintenance is the major factor in the struggle
against them.

Modern mechanical and chemotherapeutical approaches to oral hygiene aim to alter the
oral microflora and to contribute to a healthy dental and periodontal tissue.!

Various classifications of antimicrobial agents can be found in the literature. One of
these is the classification into groups according chemical characterstics. According to this
classification the greatest importance seems to be given to cationic antimicrobial agents.

Cations are positively charged ions capable to disturb the membrane function of the
bacteria, their adhesion and their use of glucosis.

One separate subgroup within the group of antimicrobial agents consists of the
quarternary ammonium compounds, which include cetylpyridinium chloride and benzalkonium
chloride. These compounds are the ingredients of numerous wide consumtion products like
mouth rinses and toothpastes.

As the active ingredient of oral antiseptics, cetylpyridinium chloride (CPC) has a wide
antimicrobial spectrum with a strong bactericidal effect on Gram* pathogenic bacteria and a
fungicidal effect on yeasts. Its efficacy against Gram- pathogenic bacteria and microbacteria is
questionable. The use of a 0,05%-concentration of CPC in rinses results in a direct reduction of
bacterial counts. The use of this concentration of CPC does not alter the normal oral flora and
does not result in any occurrence of non-oral potentially pathogenic bacteria in the mouthz2.
Having in mind that this compound has a positive charge, it is being attracted by the bacterial
cell’s wall, which has a negative charge. The Gram* bacteria, such as Streptococcus mutans, are
more sensitive to the cathions because their charge is negative.2 In comparison to
chlorhexidine, CPC has fewer residual effects and this results in its effect against plaque and
gingivite being weaker. The combination of CPC with chlorhexidine and zinc lactate results in
the highest reduction both of anaerobic and aerobic microorganisms, preventing the occurrence
of halitosis.’2 The efficacy of CPC against oropharyngeal candidiasis has also been proven.

Hydrogen peroxide or hydrogenium peroxidatum is a clear liquid, which is being used
for over 80 years in the form of a water solution or in combination with salts.s It is widely used
in cariology, endodoncy, and also in the treatment of parodontopathies.* In the form of officinal
hydrogenii peroxidum solutio diluta it contains a 2.8 to 3.2% concentration of hydrogen
peroxide, while in the form of hydrogenii peroxidum solutio concentrate it contains 28-31% of
hydrogen peroxide.3-13-16
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The most essential characteristic of hydrogen peroxide is its bactericidal effect. It
oxidises organic matters, i.e. the amino, amido and other protein groups, which are in fact
bacterial toxins, to their complete degradation. Thanks to the released nascent oxygen, hydrogen
destroys anaerobic microorganisms. It has also an effect in the reduction of bacterial
adherence.!® In the form of a 3% solution, hydrogen peroxide has a mild bactericidal effect and
reduces the indexes of gingivitis and plaque.’3 The bactericidal effect increases with increased
concentration. The combination of H,O, with sodium carbonate (NaHCOs) has an effect against
selected facultative Gram- bacteria.’> When the soft deposits are removed in advance, the
therapeutical effect is increased, its dissolution becomes slower and its effect becomes more
gradual. In addition to the bactericidal effect, it also has chemostatic, mechanical, decolorising
and deodorising effects. As regards the unwanted effects of hydrogen peroxide, research works
have shown that through a daily use of 3 % H.O. for a period of 6 years occasional transient
annoying effects occur in just a small number of tested patients that had had a previous
existence of ulceration, or in cases when high levels of saline solutions had been administered
simultaneously.’3 Some reaserch conducted on experimental animals have shown that the 30%
concentration of H,O. has a co-carcinogenic effect, in contrast to the concentration of 3% or
less, in which case such an effect has not been noticed.!s

The aim of this study is to analyse the microbiological characteristics of a mouth rinse
that uses cetilpyridinium chloride as an active antimicrobial component and with officinal
hydrogen peroxide 3%, to compare their efficacy in the reduction of cariogenic microorganisms,
and to perform a statistical analysis of the obtained results.

Material and methods

Tested patients

The research included 24 children of both sexes at the age between 8 and 13. In order to
obtain a greater precision and accuracy of the research, each of the tested groups was also used
as a control group, which means that the material for the analysis (saliva) was taken before and
after the use of the given agent. The tested participants had good general and oral health,
manifested similar hygienic behaviour and diet and had approximately equal DMF indices. The
selection of the tested participants was done at the Clinic for Pediatric and Preventive Dentistry
in Dental Clinic Skopje.

Agents for oral hygiene

To accomplish the set aims, we monitored the antimicrobial aspects of two agents for oral
hygiene, which has a clear chemical effect against bacteria:

o Aqua fresh® mouthwash — SmithKline Beecham, United Kingdom (contains an active
antimicrobial substance — cetylpyridinium chloride). In addition to the active substance it
also contains: water, a corrector for taste and odour, Cocamidopropyl Betaine, sodium
saccharin, sodium fluoride, sodium bicarbonate.

o officinal hydrogenii peroxidum solutio diluta 3% (hydrogen peroxide).
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Plan and procedures for the examination of the agents for oral hygiene

The research was carried out in two stages. In each stage the children were divided into 2 groups
of 12 participants each. The effect of each of the agents on the flora was examined in 12 children
simultaneously. In this manner, the participants were examined with each of the tested agents in
each stage. In this kind of research one can obtained more accurate results because the work is
performed with a more homogenous group of participants and thus all individual differences
regarding the mouth cavity hygienic habits and regarding the diet, and in this sense also the
differences in the resident and transitory flora of the participants, are maximally reduced.
Samples of saliva were taken in the morning hours, before and 20 minutes after mouth rinsing
with the mouthwash and the hydrogen, with no oral hygiene within the previous 12 hours at
least and with no antibiotic therapy 30 days before the start of the research at least and during
the treatment.

The sequence of the procedures for determining the antimicrobial effect:

1. The first sample of saliva is taken with no previous salivary secretion stimulation.
2. The agent is used observing the following time periods:
— Gargling with the oral rinse — approximately 30 seconds;
— Rinsing with hydrogen 3% — 15 seconds;
3. After the use of the agent, the mouth is rinsed with 200 ml of water — approximately
15 seconds.
4. After a pause of 10 minutes, a second sample of unstimulated saliva is taken.

Methods for determining the quantitative presence of Streptococcus mutans and Lactobacillus
species

The samples for the determination of the quantitative presence of S. mutans and Lactobacillus
were taken with CRT bacteria — commercially available strips, manufactured by Vivadent,
Schaan, Lichtenstein, which have microbiological media for the selective isolation of
Streptococcus mutans on one side of the strip and for isolation of Lactobacillus species on the
other side.

The procedure was carried out in the following manner: as a first step the agar holder
was removed from the test bottle, than a NaHCO; tablet was put on the bottom of the bottle and
the protective foils were removed from both sides of the agar surfaces. Using the pipette from
the kit, both agar surfaces were complete moistened with saliva. While holding the agar holder
slightly aslant, the excess saliva was drained away. Then the holder was put back in the bottle,
the bottle was closed and then send for microbiological analysis.
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Figure 1. Procedure for determining the quantitative presence of Streptococcus mutans and
Lactobacillus species

Microbiological processing of the samples

The microbiological analyses were carried out at the Institute for Microbiology and Parasitology,
Medical Faculty in Skopje.

Determination of the quantitative presence of Streptococcus mutans and Lactobacillus species
in the saliva

Planting is actually done while taking the sample. After an incubation of 48 hours at 37° C, the
formed colonies (colony forming units — CFU) are counted if there are few of them, and they are
compared with the standard given in the manufacturer’s manual and interpreted as 10 000, 10
000 — 100 000, 100 000 — 1 000 000 and >1 000 000 CFUs if there are plentiful. The
Streptococcus mutans colonies are transparent on a blue agar background, while the
Lactobacillus species colonies have a greyish-white colour on a green agar background. The
approximate count of bacterial cells is determined by counting colonies because it is considered
that one cell forms one colony and that is why the corresponding measure is named a “colony
forming unit (CFU)”. After being dried, the strips are stored at 2-8°C in a refrigerator, light
protected at the same time, where they can endure for years, so that it is possible to read them at
any time.
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Mutans Streptococci [CFU/ml saliva]

Lactobacilli [CFU/ml saliva]

5 5
<10 >10

Figure 2. Colony forming units for Streptococcus mutans and Lactobacillus species (standard
from the manufacturer’s manual)

Figure 3. Colonies of Lactobacillus species obtained in the course of the research, before and
after the given procedure has been carried out
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For the data analysis we used: the y2-test, the Fisher exact test and the Wilcoxon
matched-pairs signed-ranks test.

Results

Determination of the quantitative presence of Streptococcus mutans and Lactobacillus species
before and after the use of the agents

The quantitative presence of cariogenic microorganisms, expressed in CFU/ml, before
and after the use of the given agent, is shown in the following tables. The number of participants
in which no microorganisms were isolated before the use of the agent is given in brackets and
was not taken into account in the results obtained after the use of the agent.

Table 1. Number of participants with CFUs (colony forming units) of Streptococcus mutans
and Lactobacillus species found in 1 ml of saliva before and after the use of the mouth rinse

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npes mo
Hema pacr / 16 (1) 16
1023 / 3 1 2
1034 2 2 3 1
1045 3 1 3 2
1056 5 1 4 /
1067 14 1 12 2
N 24 24 23 23

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npesx mo
Hema pacr / 6 (2) 4
1023 3 10 4 3
1034 1 6 2 5
1045 2 1 2 10
1056 8 1 1 /
1067 10 / 13 /
N 24 24 22 22

Table 2. Number of test patients with CFUs (colony forming units) of Streptococcus mutans
and Lactobacillus species found in 1 ml of saliva before and after the use of hydrogen peroxide
3%
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After the use of both agents there is a statistically significant difference in the results
obtained both for Streptococcus mutans and Lactobacillus species: p < 0,05.

Due to the large differences obtained after the determination of the quantitative presence
of cariogenic microorganisms before and after the use of the given agent/method, which range
from 0 to more than 1 000 000, the values in the subsequent tabular summaries will be shown
logarithmically. In order to see the number of participants in which a reduction of cariogenic
microorganisms occurred, Tables 3 and 4 give a summary of the number of participants in
which colonies were isolated, expressed as the logarithmic reduction factor (log RF) with a range
from o to > 4, for each agent separately and for Streptococcus mutans and Lactobacillus species
separately, where log RF = log CFUy, - log CFU, (CFUy, CFU, are the CFU values before and after
the use of the agent, respectively). The participants with no isolated colonies were not taken into
account and the total number (NN) denotes the actual number of participants included in the

analyses.

Table 3. Number of participants with a logarithmic reduction factor for the mouth rinse

Table 4. Number of participants with a logarithmic reduction factor for hydrogen peroxide
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Streptococc | Lactobacillu
log RF us s
mutans species

o 1 2

1 2 /

2 / 3

3 4 4
>4 17 14
N 24 23

Streptococe | Lactobacillu
log RF us s
mutans species
o / /
1 2 3
2 5 16
3 11 3
>4 6 /
N 24 22
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Determination of the degree of differences in the reduction of the cariogenic
microorganisms in the saliva between the chemical agents

The effect of the action of given agent in the reduction of salivary cariogenic
microorganisms is shown through a summary of the average values of the logarithmic reduction
factors of both agents — Table 5 and Chart 1. When calculating these parameters, the cases with
CFUy, = 0, i.e. the cases in which no bacteria had been isolated, were discarded and the total
number (N) is the actual number of participants included in the analyses.

Cpencrso X log RF X log RF
Streptococcus mutans | Lactobacillus species
Aqua fresh® 4,17 3,83
Bomopoanepokcus 2,02 2,00

Table 5. Summary representation of the reduction factors of the used agents

45 1
4 -

35 1
3

25 1 O fog RF Streptococcus mutans
2 -

15 1 0O fog RF Lactobacillus species
1 -

05 A
0 4

A H
A - Aqua fresh® H - Hydrogen

Chart 1. Summary representation of the reduction factors of the used agents

The results of the comparison of the examined agents regarding their efficacy in the
reduction of cariogenic bacteria are shown in Table 6. The analysis was done with the Wilcoxon
matched-pairs test with a level of significance p = 0,05.
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Streptococcus Lactobacillus
mutans species
Aquafresh/hidrogen | Aquafresh/hidrogen
30up Ha
NO3UTUBHU 146 202,5
HU3U
30Up Ha
HEraTHUBHU -25 -20,5
HU3U

Table 6. Wilocoxon test on statistical significance for the mouth rinse and the hydrogen 3%

The statistical analysis of the differences in the valus for Streptococcus mutans and
Lactobacillus species showed, with a statistical significance of — p < 0,05, a much higher efficacy
of the Aqua fresh® agent than of hydrogen peroxide 3%.

Discussion

The positive effect of mouth rinses on cariogenic oral flora above all, plaque and
gingivitis, has been shown in numerous scientific studies.21217.18 By analising the results of the
effects of the Aqua fresh® moutwash in the reduction of salivary cariogenic bacteria we
concluded that the highest number of participants have a reduction of 10 000 and more (17 for
Streptococcus mutans and 14 for Lactobacillus species), while the number of participants in
which no reduction was noticed is very low and amounts to one participant for Streptococcus
mutans and two for Lactobacillus species. These results are in accordance with the results
obtained by Radford et al.,2 Pitten & Kramer,* Van Steenberghe et al.»2 Jenkins et al.,”7 and
Mandel'® regarding the action of cetylpyridinium chloride on the count of cariogenic
microorganisms.

Hydrogen peroxide was also one of the antimicrobial agents included in our study. This
compound has a strongly pronounced bactericidal effect and has been widely applied in
cariology, endodoncy and parodontology. Dentists use most frequently the 3%-concentration of
hydrogen peroxide, which acts in a bactericidal way and which has a positive effect regarding the
reduction of the indices of gingivitis and plaque. In this percentage people rarely use it at their
homes, but it can be found as the ingredient of some mouth rinses.3:14:16:19

When the effect of hydrogen peroxide 3% in the reduction of the count of salivary
cariogenic microorganisms is presented through the logarithmic reduction factor, the highest
number of participants have a logarithmic reduction factor of 3, i.e. a reduction factor of 1 000
of the count of Streptococcus mutans, and a logarithmic reduction factor of 2, i.e. a reduction
factor of 100 of the count of Lactobacillus species. The better effect of this agent against
Streptococcus mutans was also confirmed by the number of participants who have a logarithmic
reduction factor greater of or equal to 4. There are 6 participants in this group, in contrast to no
patients with such a factor for the Lactobacillus species. There are very few studies in the
literature which deal with the effect of hydrogen peroxide on salivary cariogenic
microorganisms. To a certain extent this is to be expected because the main antimicrobial role of
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hydrogen peroxide is its destructive action against anaerobic microorganisms by the released
nascent oxygen.2°22 In addition to its bactericidal action, hydrogen peroxide has also
chemostatical, mechanical, decolorisin and deodorising effects. 20-22

The analyses of the results obtained in the form of the average values of the logarithmic
reduction factors of the examined agents speak of a greater reduction factor, i.e. a stonger action
against the two examined cariogenic bacteria, of the Aqua fresh® mouth rinse, which reduces the
count of Str. mutans by a factor of more than 10 000 (log RF = 4,17) and the count of
Lactobacillus spp. by a factor of almost 10 000 (log RF = 3,83), which i better than the action of
hydrogen peroxid 3%, which reduces the count of Str. mutans by a factor of almost 1 000 (log
RF = 2,92) and the count of Lactobacillus spp. by a factor of exactly 100 (log RF = 2,00).

In order to compare the examined agents regarding their efficacy in the reduction of
cariogenic bacteria, we performed the Wilcoxon matched-pairs test. From the results obtained
from the comparison of the agents we can conclude that the Aqua fresh® mouth rinse showed, a
statistically highly significant difference in respect to the 3%-concentration of hydrogen
peroxide, p<0,05, which implies also a higher efficacy in the reduction of Streptococcus mutans
and Lactobacillus spp. as well.

Although a number of mouth rinses having different ingredients and made by different
manufacturers are available in many shops and pharmacies, mouth rinses are scarcely used in
our country. However, the uncontrolled use of mouth rinses and the uncontrolled use of other
agents with antimicrobial effects may also lead to other problems. One of these problems is the
destruction of the normal flora, which may be dangerous because resistant microorganisms and
yeasts, especially Candida albicans, can “inhabit” the “sterilised” mouth cavity. Thus, the
question arises regarding the “ideal” antimicrobial agent, which would act only against the
pathogenic microorganisms, or more specifically, only against the oral microflora whose
important role in causing dental caries is definitely known.

Conclusion

The effect of the mouth rinse with an antimicrobial component is statistically highly significant
in the reduction of the total salivary flora, whereas the action of hydrogen peroxide 3% is
statistically significant regarding the reduction of aerobic microorganisms, and statistically
highly significant regarding the reduction of anaerobic salivary microorganisms. After the use of
both agents a significant reduction was found of the count of the cariogenic salivary
microorganisms Streptococcus mutans and Lactobacillus species. Both analised agents have a
more pronounced action in the reduction of Streptococcus mutans than in the reduction of
Lactobacillus species. Therefore, the active inclusion of mouth rinses with active antimicrobial
components is recommended in the implementation of the anticariogenic programme.

accepted:

Cmp. 122 - 145




YHusepsutet “Cs.Kupun n metoanj” so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

JIureparypa / References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Choo A, Delac DM, Messer LB. Oral hygiene measures and promotion: review and
considerations. Aust Dent J 2001; 46(3): 166-73.

Radford JR, Beighton D, Nugent Z, Jackson RJ. Effect of use of 0.05% cetylpyridinium
chloride mouthwash on normal oral flora. J Dent 1997; 25(1): 35-40.

Block SS. Disinfection, Sterilization and Preservation. Fourth Edition. Philadelphia —
London: Lea & Febiger, 1991.

DePaola LG, Minah GE, Overholser CD, Meiller TF, Charles CH, Harper DS, McAlary M.
Effect of an antiseptic mouthrinse on salivary microbiota. Am J Dent 1996; 9(3): 93-5.
Elworthy A, Greenman J, Doherty FM, Newcombe RG, Addy M. The substantivity of a
number of oral hygiene products determined by the duration of effects of salivary bacteria.
J Periodontol 1996; 67(6): 572-6.

Embery G, Rolla G. Clinical and Biological Aspects of Dentifrices. Oxford. Oxford
University Press, 1992.

Fine D. Evaluation of antimicrobial mouthrinses and their bactericidal effectiveness. J Am
Dent Assoc 1994;125 Suppl 2:11S-19S.

Fine DH, Furgang D, Lieb R, Korik I, Vincent JW, Barnett ML. Effects of sublethal
exposure to an antiseptic mouthrinse on representative plaque bacteria. J Clin Periodontol
1996; 23(5): 444-51.

Giertsen E, Bowen WH, Pearson SK. Combined effects of Zn(2+)-chlorhexidine and
Zn(2+)-cetylpyridinium chloride on caries incidence in partially desalivated rats. Scand J
Dent Res 1991; 99(4): 301-9.

Jenkins S, Addy M, Newcombe RG. A comparation of cetylpyridinium chloride, triclosan
and chlorhexidine mouthrinse formulations for effects on plaque regrowth. J Clin
Periodontol 1994; 21(6): 441-4.

Pitten FA, Kramer A. Efficacy of cetylpyridinium chloride used as oropharingeal antiseptic.
Arzneimittelforschung 2001; 51(7): 588-95.

Van Steenberghe D, Avontroodt P, Peeters W, Pauwels M, Coucke W, Lijnen A, Quirynen
M. Effect of different mouthrinses on morning breath. J Periodontol 2001; 72(9): 1183-91.
Marshall MV, Cancro LP, Fischman SL. Hydrogen peroxide: a review of use in dentistry. J
Periodontol 1995; 66(9): 786.

Jones CM, Blinkhorn AS, White E. Hydrogen peroxide: the effect on plaque and gingivitis
when used in an oral irrigator. Clin Prev Dent 1990; 12(5): 15-18.

Miyasaki KT, Genco RJ, Wilson ME. Antimicrobial properties of hydrogen peroxide and
sodium bicarbonate individually and in combination against selected oral gram-negative
facultative bacteria. J Dent Res 1986; 65(9): 1142-8.

Tombes MB, Gallucci B. The effects of hydrogen peroxide rinses on the normal oral
mucosa. Nurs Res 1993; 42(6):332-7.

Jenkins S, Addy M, Wade W, Newcombe RG. The magnitude and duration of the effects of
some mouthrinse products on salivary bacterial counts. J Clin Periodontol 1994; 21(6):
397-401.

accepted:

Cmp. 122 - 145




YHusep3utet “Cs.Kupun n metoguj” so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

18.

19.

20.

21.

22.

Mandel ID. Antimicrobial mouthrinse: overview and update. J Am Dent Assoc 1994; 125
Suppl 2: 2S-10S.

Fischman SL, Truelove RB, Hart R, Cancro LP. The laboratory and clinical safety
evaluation of a dentifrice containing hydrogen peroxide and baking soda. J Clin Dent 1992;
3(4): 104.

Dimkov A, Iljovska S, Pavlevska M, Stefanov R, Jovanovska M. Antibaktersiko dejstvo na
SnF, vo plunkata. XV kongres na lekarite na Makedonija. Kniga na apstrakti. Ohrid,
1999:51.

Dimkov A, Panovski N, Iljovska S, Pavlevska M, Jovanovska M. Vlijanie na
benzalkoniumhloridot vrz kariogenite bakterii i vkupniot broj na mikroorganizmi vo
plunkata. III kongres na stomatolozite od Makedonija. Kniga na apstrakti. Ohrid,
2002:1309.

Sutalo J. i suradnici Patologija i terapija tvrdih zubnih tkiva. Zagreb: naklada Zadro, 1994.

accepted:

Cmp. 122 - 145




YHusep3utet Cs.Kupun n metoguj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTtonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

IIpeseHTanmuja HA cTpaHCKa CTPyYHa JIUTEpaTrypa

Bo penmoBHara pyOpuka Kajie ce Ipe3eHTHpaaT CTPAHCKHU HACJIOBU IPHUKAKYBaMe JIBE
WHTEPECHU CTPYYHHU KHUTH KOUIITO ce HajileBaMe Ke ro Mmo0OyjaT BallluoT HHTEPEC U MOKeOu Ke
ce OJITyJuTe Jia ja 300oTraTuTe BallaTa CTpyYyHa OMOIMOTEKa CO TTOHY/IEHUTE HACIOBU. 3aeJHIYKA
KapakTEPHUCTUKA Ha /BeTe CTPYYHU KHHUTU € Npo0JeMOT Ha OpayiHaTa XurueHa. Bo
MIPBOIIOHY/IEHUOT HACJIOB OpajiHaTa XUTHEHa € COIJIeJ[aHa O/ aclleKT Ha OHa INTO Tpeba /a ro
yKa’ke JJOKTOPOT I10 JieHaJTHAa MeIUIIMHA, a BO BTOPUOT HAC/IOB, IIOBTOPHO, OpA/IHATA XUTHEHA €
mpeaMeT Ha oOpabOTKa, HO O/ JIOMEHOT Ha paboTaTa Ha OpPAJTHHUOT XUTHEHWYap. Bo cekoj
cJly4aj, craHyBa 300p Ha WHTEPECHH, JIECHU M MPAKTHYHU COBETH IITO Tpeba Jla UM TH JlafieMe
Ha HAIlIUTE ITalluEeHTH.

What’s in Your Mouth?
Your Guide to a lifelong Smile

Douglas A. Terry

lfd Dental clinicians have a responsibility to teach patients the
importance of oral health care, and this book shows adult
patients what can happen if they neglect their teeth. It presents
| full-page images to show what plaque, decay and gingivitis look
_ like and how they can contribute to periodontal disease and tooth
ng Smile . loss. It also instructs the reader on the proper brushing and
_ | flossing techniques to prevent such negative outcomes. With the
. combination of exquisite clinical images and descriptive yet
28 succinct text, What’s in Your Mouth?: Your Guide to lifelong
Smile is an excellent chairside tool for patient education on oral hygiene.

“IIITo ce cirydyBa BO Bamiara ycra? Bamr Boaud 3a J0JITOroguIrHa
HacMeBKa”

KiimHM4YapoT ja ©Ma oJIrOBOPHOCTA Jla TM Haydd MallMeHTUTE Ha Ba)KHOCTA O] OJP)KyBarbe Ha
OpaJTHOTO 37IpaBje M OBaa KHHTA Ha MaI[MEHTHTE UM IOKayKyBa IIITO MOXKE J]a Ce CIYIHU, aKO THE
TH 3arocraBaT cBouTe 3abu. KHurara n3o0miayBa co CJIMKH INTO NMPHUKa)KyBaaT KakKo U3IJena
JIEHTUTHUOT IUIAK, Pa3HHUINAHUTe 3a0M W THHTUBUTHUCOT W KAaKO CHTE OBHE COCTOjOH
IPHUIOHECYBAaT 3a M0jaBa Ha MAapPOJOHTUTHUCOT U TYOeHheTo Ha 3abuTe. Bo KHUTaTa, YUTATEJIOT Ce
MOy4YyBa KaKo MPABUJIHO JIa TH YETKA CBOUTe 3a0H, KAKO /1a KOPUCTH JIEHTaJIeH KOHEI], CO Iesl
CIpeuyBalb€ Ha IIOTOpe H3HECEHUTE INTEeTHH II0jaBU. BOo KoMOWHAIMja HAa KBaJIUTETHU
KJIMHUYKHU CJINKA M KOHKDETeH TeKCT, KHurara co HacyoB “IIITo ce cyuayBa BO BamaTta ycra?
Bam Bozuu 3a J[OJITOTOJIMINIHA HACMEBKAa” IPETCTaByBa OJJIMYHO YETHBO 3a eAyKaluja Ha
MMaIEeHTOT KaKO J1a ja 0P KyBa OpajiHaTa XUTHUeHa.
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Evidence-Based Dentistry for the Dental Hygienist

Julie Frantsve-Hawley

: o-Based Like any other dental professional, dental hygienists must practice
Ewd!)enf(}:ﬁstf for evidence-based dentistry (EBD) to provide the best care to their
( eme Dgntat patients, whether it be through scaling and root planning, caries

Hygienist prevention, or patient education. This book is intended as a textbook
- for dental hygienist to learn the importance of EBD in the practice of
T dental hygiene as well as how to implement EBD practices and share
EBD findings among office staff. As the dental knowledge base evolves
and scientific discoveries are made, dental hygienist must understand
how to seek out and evaluated findings, and, if appropriate, apply

them in their clinical practice, and this book provides all the necessary

tools to do just that.

JleHTaJTHA MeIUIITHA 3a OPAJTHUOT XUTHEHOJIOT 0a3vpaHa Bp3
eBUJICHIHja

OpaJIHHOT XUTHEHOJIOT Tpeba /1a ja o3HaBa JeHTaTHaTa MeAUIMHa 6a3upaHa BP3 eBUIEHIH]a,
3a 7la UM MPYKM MaKCUMaJTHA TPUsKa Ha CBOWTE MAI[HEHTH, KOjaIlITO Ce OJBUBA BO €I€H ITUKJIIYC
Ha aKTUBHOCTH BO IPEBEHIHjaTa HAa KapuecoT WX eayKaldjata Ha maiueHToT. OCHOBHATa
HaMeHa Ha KHHWTaBa € Jla T0 3al03Hae OPaJIHHUOT XHUTHMEHOJIOT CO BaKHOCTA Ha JIeHTa/HATa
MeUIMHa, 6a3upaHa Bp3 €BU/IEHIIM]a, BO HETOBaTa CEKOjIHEBHA ITPAKTHKA, KAKO U HAYHHOT Ha
UMILIEMEHTAIMjaTa HAa OBaa €BUEHIMja M HEJ3MHOTO 3Hauewme. Kako IITO ce mpoIrupyBaar
3HaewaTa U HayYHUTEe OTKPUTHja BO JIeHTATHATA MEAUITMHA, TaKa, OPATHUOT XUTHUEHOJIOT Tpeba
Jda T cjleau HMCTUTE U Ja T'd IIPDHMEHyBa BO CBOjaTa KJIMHHUYKa IIpaKTHKa. OBaa kHHUTa T
06paboTyBa cuTe MOTPEOHU JIeTa/bH KAKO TOA J1a Ce HaIlpaBH.

IToarorBwia: Jb. I'yryBueBCcKu
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