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80 pabomama.
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Dear colleagues,

This is the second volume of Macedonian Dental Review published in e-edition. In this volume
reader will have the opportunity to recognize some news in different parts of dental medicine.

We hope that presented articles will recompense your interest and alleviate approaches in solv-
ing everyday problems.

I would like to inform the potential authors which are interested for publish their studies in
MDR to follow the Instructions to authors persuade in previous volume.

On the end of my explain, on behalf of Editorial board and in my own, we want to wish you
Happy New Year and Merry Christmas.

Prof. d-r Ljuben Guguuvcevski

Editor in chief
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Ancrpakr

ORBoj TpyA IIpeTcTaByBa Mpersiefi Ha KOMIIO3UTHH-
TEé CMOJIM KOW Ce KODPHCTAT BO KJIIMHWYKATA CTO-
Marosioruja. MojiepHHTe KOMIIO3UTH ce OOHYHO
CBETJIOCHO-TIOJTHMEPU3UPAYUKH, H COCTABEHH Of
Beke 7100p0 TIO3HATH MOHOMEPH, KAKO HA TIPUMED
bisGMA mnu UDMA. OBHe CYICTaHITHH Ce IIOJ-
JIOKHH Ha MOJUMEPH3allHOHa KOHTPAKIIH]ja, [ITO
MOKe JIa TPeN3BUKA KIMHUUKH ipobiaemu. Oc-
HOBHATa TEXHWKA 332 HaJMHUHYBame Ha OBHE MPO-
6J1eMH € IOCTaBYBAKETO HA PECTABPAI[HHTE BO II0-
BeKe (JIOEBH, 0/ KOU CEKOj € TIOEUHETHO TIOJTHME-
pusHpas. ['J1aBHUTE BApHETETH HA KOMIIO3UTHTE CE
XUOPHUIHUTE, TAKYBAUYKHUTE U TEUHUTE KOMIIO3HUTH,
¥ OBHE MATepHjau ke OUAT JIeTAJHO OMUIIAHH,
3aeHO cO0 MH(OpPMAIMK 3a HHWBHATA KJIMHHYKA
ynorpeba. Hekon G6peH/IOBH Ha KOHBEHIIHOHATHH
KOMITO3UTHH CMOJIH ce GopMy/JupaHu co Quyo-
PUAHHU COeAUHEHHja, INTO TH MPaBH (UIyOpOCIIo-
6onmyBauku. EduracHOCTa Ha OBHE MaTepHjaIH ke
6ue onuinana. J[ga pyra 4ieHa Ha dhaMuIHjaTa
KOMIIO3HTH,  T.€. IOJHAIHI-MOAH(PHUIHPAHUTE
KOMITO3HTHH CMOJTH (,KOMIIOMEpPH”) ¥ THOMEPHTE,
ke OujaT oMUIIAHYE U Ke Ouy1aT pasrie/land HUBHU-
Te cBOjcTBa. KOHEUHO, KAKO 3aKJIVIOK, KOMIIO3H-
THUTE C€ BHCOKO 3aI0BOJIUTEITHH MATEPHjaTH, KOH
MMaaT TI03HATH CBOJCTBA BO KJIMHHYKATA IIpaKca.
Tue mpercraByBaar Marepujan Ha uzbop 3a Ou-
PEKTHH eCTETCKU Pelapamiy BO CTOMATOIOTHjaTa.

Kiyuynn 3GOpOBH: KOMIIO3UTHH CMOJIH, KOM-

ToMep, MOJTHATHA-MOAUGUIHPAH KOMIIO3HT, T'H-
oMep, KJIMHHYKO OJTHECYBAH€

10

Abstract

This paper reviews the field of composite resins for
use in clinical dentistry. Modern composites are
typically light-cured, and composed of well-establsi-
hed monomes, such as bisGMA or UDMA. These
substances undergo shrinkage as polymerization oc-
curs, which may cause clinical problems. The main
technique for overcoming these problems is to build
up restorations in increments, each of which should
be light-cured separately.

The main varieties of composites are hybrid, pack-
able and flowable, and these materials are described
in detail, along with information on their clinical
use. Some brands of conventional composite resin
are formulated with fluoride compounds, which
makes them fluoride-releasing in the mouth. The
effectiveness of these materials is described. Two
other members of the composite family, namely the
polyacid-modified composite resins (“compomers”)
and the giomers, are described, and their perfor-
mance reviewed.

Overall, it is concluded that composite resins are
highly satisfactory materials, with predictable prop-
erties in clinical service. They are the material of
choice for direct aesthetic repairs in dentistry.

Key words: composite resin; compomer; poly-
acid-modified composite; giomer; clinical perfor-
mance.
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MonepHn CTOMAaTO/JIOIMIKH KOMIIO3HUTHH CMO-
JIH

KOMITO3UTHHTE CMOJIH IIPETCTaByBaaT rojieMa rpy-
ra Ha MaTepHjaJi KOW Ce KODHCTAT BO PecTaBpa-
THBHATa cromarosorujal. Tue ce ecrercku (T.e.
co 6oja Ha 3abuTe) U CO MOMKHOCT /]a Cé KOPHUCTAT
BO DasJHYHH CJIy4al 3a pelapupame Ha 3a6u-
Te ONITETEHW Off KapHec WiIH Tpayma. TepMUHOT
,KOMIIO3UTHA cMO0JIa“ TeHepaIHO Ce IIPUMEHYBa 3a
rpymaTa Ha MaTepHjaTi KOH Ce IIPOU3BEIyBaaT Off
MENIABMHA HA TOJIEMU MOHOMEDHH MOJIEKYJITH, HITH
co Ouchenon rmunmumun merakpunar (bisGMA)
wiH yperad guverakpunat (UDMA) Kako OCHOBHH
MOHOMepH. THe Ce HCIOJIHYBAaT CO MHEPTHH He-
OPTaHCKH TOJHUTENIH, KAKO IITO Ce KBapIOT WIH
HEPEAKTHBHUTE CHWIMKATHH CTAKJIEHH IMPAIIOIH.
JlBa IpyTH THIIA HA MATEPHjaJIH CE JOCTAIHH, H THE
ce BO OCHOBA KOMIIO3UTHH CMOJIH CO MaJIM MOJIH-
¢duxanum®. JleTannTe 3a OBHe MaTEPHjaITH Ce CIIef-
HHTE:

(0] Komnoaumnu emoau:

Kako mTO € MPEeTXORHO CIOMEHATO, MOJAEPHUTE
KOMIIO3HTHH CMOJIH ce 6a3MpaHy Ha TOJIeMH Opra-
HUCKH MOHOMepH, i bis-GMA nu UDMA, nako
bisGMA e momupoxo kopucrens, Tue copp:kaT u
IPYTH MOHOMEDPH CO HHCKA BUCKO3HOCT, KOH C€ KO-
PHCTAT 3a paspelyBame, KaKo AHETHUJIEeH [VIHKOJ
numerakpuwiat (DEGDMA) wiu TpHeTHIIeH TITHKOI
numerakpuiat (TEGDMA), unja dyskIgja e 1a ja
KOHTPOJIMPAa BHCKO3HOCTA, OJHOCHO 3 o6e3benu
HENOJTUMEPU3HPAHUOT KOMITO3UT JIa ©Ma BHUCKO3-
HOCT KOja 0BO3MOKYBa €O HETO Ja ce paboTus.

KoMnoauTHUTE CMOJHA Ce IOJHETH CO HUHEPTHH
MApTHKYJIAPHA IOJTHUTETH KOU BapHpPaarT BoO ToJIe-
MUHATA HA YECTHIKUTE?, H KO CE BP3aHH 33 OPTaH-
CKHOT MaTPHKC CO ITIOMOII Ha CHIAHCKH IIOBP3yBayd-
KU areHcH*. MojiepHHUTe KOMIIO3UTHH MaTepHjalH
ce eJHOKOMIIOHEHTHH IIacTH KOH ce Bp3yBaaT co
dborounumjanuja. OOTOMHHIUJATOPOT KOj HAaj-
YecTo e KopucTeH e kaMpopkuHoHoT (2,3-diketo-
1,7,7-trimethylnorcamphane) koj e uyscTBHTENEH
Ha CHHA CBETJIMHA co OpaHOBa JIOJDKHHA Off 470
nm. Ilox oBme ycioew, Toj reHepHpa cI0GOLHH
PaMKaIM KOH ja TIOYHYBAAT EJIaTa TOJIMMEPU3a-
I[1ja Ha HecaTypHUpaHUTe MOHOMEPHH MOJIEKYJIH1.

KOMITO3UTHHUTE CMOJIM MMAaaT OJi/IMYHA eCTETHKA,
HO THe He ce Bp3yBaar 3a 3a0Harta cTpykTypa. 3apa-
1TV Toa, MOTPeOHU ce areHcH 3a BpayBames. 1360-
POT Ha areHc 3a Bp3yBalbe, IPHYNHATA 32 HUBHATA
ymotpeba, a IpeJ ce Off Pa3JIMYHHUTE TEXHHKH KOU
ce KOPHCTAT Ce IPEMET Ha WHTEH3UBHH HCTPAXKY-
Bama. 3a MOfleTaHA WH(OPMAIMja 33 OBHE CYII-
CTaHIIMH, YHTATEJIOT ce pedpepupa Ha CKOPEIIHUTe

“Ss. Cyril and Methodius” Universi

Review of Faculty of Dentistry - Skopje

in Skopje

Modern dental composite resins

Composite resins represent a major group of materi-
als used in restorative dentistry'. They are aesthetic
(i.e. tooth-coloured), and capable of being used in a
variety of repairs of teeth damaged by either caries
or trauma.

The term “composite resin” is generally applied to
that group of materials fabricated from a mixture
of large monomer molecules, with either bisphe-
nol glycidyl methacrylate (bisGMA) or urethane
dimethacrylate (UDMA) being the principal mono-
mer.

These are filled with inert inorganic fillers, such as
quartz or non-reactive silicate glass powders'. Two
other types of material are available, and these are
essentially composite resins with slight modifica-
tions?.

Details of these materials are as follows:

@ Composite resins:

As mentioned above, modern composite resins are
based on the large organic monomers, either bis-
GMA or UDMA, with bisGMA the more widely used
of the twos.

They also contain other lower viscosity diluent mon-
omers, such as di-ethylene glycol dimethacrylate
(DEGDMA) or tri-ethylene glycol di-methacrylate
(TEGDMA), whose function is to control the viscos-
ity, and ensure that the unset composite paste does
not have an unworkably high viscosity3.

Composite reins are filled with inert particulate
fillers vary in particle size?, and which are bonded
to the organic matrix by means of silane coupling
agents*. Current composite materials are typically
single paste systems that undergo polymerization by
photo-initiation.

The photoinitiator most widely used is camphorqui-
none (2,3-diketo-1,7,7-trimethylnorcamphane)
which is sensitive to blue light at 470 nm wave-

length.

Under these conditions, it generates free radicals
which begin the overall polymerization of the un-
saturated monomer moleculesi.

Composite resins have excellent aesthetics, but they
do not bond to the tooth surface. Instead, bespoke
bonding agents are requireds.

The choice of bonding agent, and also the rationale
for their use, and the varying techniques employed
are the subject of intense research. For further infor-
mation on these substances, the reader is referred

11
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Ipersieqd Ha oeaa temMa®’. KOMIIO3HTHHUTE CMOJIH
He cexorai ocobozysaar GIyopH/IH, HO HEKOH 071
MOZIEPHHUTE KOMIIO3HTHH CMOJIH MMaaT (hJIyopH7-
HH KOMIIOHEHTH BO COCTABOT, H 3aT0A CE BO COCTOj-
0a 712 00e30e1aT HUCKO, O/IPIKITUBO HUBO HA (IIyo-
puay in situ®,

(ii) IHoauauyud-modugpuyupaHu KoMno-
JumMu cmo.L:

OBue MarepHjaiy, IO3HATH KAKO ,KOMIOMepH"
bwre pasBueHH BO 00HA Aa ce HCKOMOHHHpaar
CBOjCTBATA HA KOMIIO3UTHUTE CMOJIM M TJIAC-JOHO-
Mep ueMeHTHTe®. THE COAPKAT HCTH KOMIIOHEHTH
KaKO KOHBEHIIMOHAJTHUTE KOMIIO3HTH, T.€. TOJIEMH
MOJIEKYJIM Ha MOHOMEDH, PA3PE/IyBadt, KAKO U He-
OpraHCKH TIOJHUTEIH, HO HMCTO TaKa BKJIYIyBaaT
KHCETMHCKH (QYHKITHOHAJIHM MOHOMEDPH €O JI0/a-
TOK Ha MaJIl KOJIHYECTBA Ha PEAKTHBHU aJIyMHHO-
CHJIHKATHH CTakIa’. [JIaBHOTO BP3yBambe Ce OJ[BH-
Ba IO [IAT HA ITOJIMMepPH3aIija, KaKo pe3yJsITar Ha
IIPUCYCTBOTO HA (DOTOCEH3UTHBHU MHUIIM]ATOPH.
AKTHBaNMjaTa ce BPIIM CO CBETJIMHA Of] AeHTAHA
JamMna 3a monmuMepusanuja. Ilo WHHIHjaTHHOT
npollec Ha MOJIMMEPH3aluja, BO YCTAaTa KOMIIO-
MepHTe Ce CIIOCOOHH a ancopbHpaar Mayio KOJIH-
9YecTBO Ha BJIAXKHOCT, KOE ja aKTHBHpA aInuyo-ba-
3Hara peakiuja. [lomely JpyruTe MPOMEHH, OBaa
amuo-6a3Ha peakifHja ocrobomyea duryopuau of
CTAKJIEHHOT TIOJTHUTENI W OBO3MOKYBa THe Jia Ou-
JIaT TPAHCTIOPTHPAHHU HAJ[BOD OJ PecTaBparujara’.
Vero Taka, MOCTOM Maja PefyKIHja BO MeXaHHY-
KWTe CBOjCTBA HA KOMIIOMEDPHUTE II0 HHBHOTO HU3JI0-
JKyBambe Ha BIAKHOCT'™ ™, IIITO yKaXKyBa Ha (akroT
Jeka anuno-6asHaTa peakiyja He NPHIOHECYBa
KOH nozio6pyBame Ha mBpcTHHaTa. Piyopociobo-
JIYBAaYKHOT KapaKTep HAa OBHE MaTepHjaJIH TH Ipa-
BU 0c0GEHO KOPHCHH BO JIETCKATA CTOMATOJIOTH]a’.

(iii) Tuomepu:

'momMepuTe ce THI HA TEUHW KOMIIO3UTHH CMOJIH.
HugeHa ocofeHa KapaKTEPHCTHKA € JleKa ce TOJI-
HETH, JIEJYyMHO, €O Tpe-PearupaHo jOHOMEepPHO
CTAKJIO TPETHUPAHO O MOMH(aKPIIHA) KUCEIUHA',
OBa ru mpaBH BO ofpeneHa Mepka diryopociobo-
IyBAUKH'3, TIOPA/{H NPEPEAKTHBHOCTA HA CTAKJIe-
HATA MOBPIIMHA HA YECTUUKHUTE HA MOJTHHUTEJIOT,
HO HUBHHTE IVIABHU KAPAKTEPHUCTHKH C€ KAKO Kaj
KOHBEHI[UOHAJTHUTE KOMIIO3UTHY cMoutu. [Tocrojat
ZIOKA3H JIeKa THE 0CI000yBaaT JOBOJIHO KOJIHYE-
cteo Ha Giyopuay 3a oa GHAAT CMETAHH KAKO aH-
THOAKTEPHCKH™,

Tuomepute 706p0 ce OIHECYBAAT BO KIIMHHYKH yC-
sioBu. Ha mp. eiHa 2-TO/IUIIHA CTyAHMja HAOTA JieKa
JaBaar 106pH pe3yJITaTH BO CTYAHja KOja BKIIyIyBa
42 TEePBUKAIIHH €PO3UH U KAPHOZHHU JIE3UH H 20
oxsysanuu (Knaca I) kaButern. KapakrepucTHKH-
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to recent reviews of this topic®?. Composite resins
do not necessarily release fluoride, but some mod-
ern brands have fluoride compounds added, and are
thus able to provide low and sustainable levels of
fluoride in situ®.

(ii)  Polyacid-modified composite resins:

These materials, alternatively known as “compom-
ers” were developed in an attempt to combine the
properties of composite resins and glass-ionomer
cements®.

They contain the same components as conventional
composite resins, i.e. large monomer molecules, dil-
uents, and inorganic filler powders, but also include
acid-functional monomers plus small amounts of
reactive alumina-silicate glass as filler?.

The main setting occurs by polymerization, brought
about by the photo-sensitive initiators. Activa-
tion uses light of the appropriate wavelength from
a dental curing lamp. Following the initial setting
process, in the mouth compomers are able to ab-
sorb small amounts of moisture, which activates the
acid-base reaction. Among other changes, this acid-
base reaction releases fluoride from the glass filler,
and makes it available to be transported out of the
restoration®.

There is also some reduction in mechanical prop-
erties of compomers on exposure to moisture'® ",
showing that the acid-base reaction does not con-
tribute to strength.

The fluoride-releasing character of these materials
makes them especially useful in children’s dentist-

ryo.

(iii)) Giomers
Giomers are a type of flowable composite resin.
Their distinctive feature is that they are filled, in
part, with pre-reacted ionomer glass treated with
poly(acrylic acid)®.

This makes them moderately fluoride-releasing®,
due to the pre-reaction at the glass surface of the
filler particles, but their overall properties are those
of conventional composite resins.

There is some evidence that they release sufficient
fluoride to be considered anti-bacterial*.

Giomers have been found to perform well in clinical
service. For example, in a 2-year study they were
found to give good results in a study involved 42
cervical erosion and carious lesions and 20 occlusal
(Class 1) cavities.
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Te Ha MOCJIeIHHTe ce 0co0eHO IIOBOJIHH, €O 100%
OAp:KyBarbe M0 2 TOJIMHUA CO BUCOKH OLIEHKH CIIO-
pel KpuTepuyMuTe Ha Ryge'.

IlouMepu3anoHa KOHTPaKIHja

CuTe KOMIIO3UTHH CMOJIM JIECHO KOHTpaxupa-
ar Kora Ke ce BP3aT, cO KOHTPaKIH]ja 0 5.67% o7
BOJIYMEHOT, BO 3aBHCHOCT 071 (opMymarumjarta'® 8.
Oea ce jaByBa nopaj IOMAQJIHOT BOJIYMEH KOj IO
3acaka efMHEUHA BPCKa Koja ce Ao0HWBa cO peak-
[[HjaTa Ha JIBOJHATA BPCKA CO MOJIEKYJIaTa Ha MOJIH-
MepOT BO criopeba co ¢yioboiHaTa ABOjHA BPCKa HA
eIHHOT Kpaj Ha MOJIEKY/IaTa Ha MOHOMEpOT.

OBaa KOHTpAKIHja MOKe Ja BOJAH 0 Pa3HOBHUIHH
KINHHYKK mpo6iaemu. Tyka cmafaar mocrorepa-
THBHA YYBCTBHTEHOCT" U JIBUKEEHE HA KYCITHCUTE
Ha periapupaHuor 3a6%°, TIpes cé, mocToeja MHOTY
obuay 1a ce pefynupa KOHTPAKIHjaTa BO KOMIIO-
3UTHHTE HOPMYJIALINH, BKIYIyBajKH ja ymoTpebara
Ha eKCIIePUMEHTAIHI MOHOMEPH=" #2, HO reHepal-
HO, THE He ce JOCTAIIHYU 34 KOPHCTEIhe BO KIMHUY-
Ka IIpaKca, U CeKaKo, 3aiPiKyBaaT OApeIeH CTeIeH
Ha KOHTpAakKIuja, Ou/1ejku HEBO3MOXKHO € TOa KOM-
IJIETHO Jia ce H30erHe Kaj IOIHMEPH3HUPAYKHUTE
CHCTEMH.

Bo royieM creneH, NOTUMEPH3AIMOHATA KOHTPAK-
nHja Moxke fa Ouge KOHTposMpaHa co u3bop Ha
KOMIIOHEHTH BO KOMIO3UTHHTE opmymnarman. Ha
Ip. MOXKE Jia cé KOPHCTH I[IOMala BeIWYHHA HA
YECTUUKHTE HA MOJHUTENIOT W IOPafH Toa IITO
MMAaaT MOMAaJI IPOCTOpP Melycebe, ce KOPHUCTH I10-
MAaJIo KOJIMIeCTBO Ha MOHOMED, TaKa IITO IIOJIAME-
pH3anuoHaTa KOHTPaKIHja ke 6uae peymupana’.
Hcro Taka, MeIIalkeTo Ha IOJIHUTEIH CO PAa3/IHIHA
rOJIEMHHA HA YeCTHYKUTE MOXKe [a Jafle CIHIeH
edekT, OU/Iej kK MOMAINTE YECTHIKH CE CMECTYBAaT
noMery IIOTOJIEMHTE H €O TOA Ce PeAyIHpa BKYITHH-
OT BOJIyMeH Koj ro 3acdaka MOHOMEPOT, a €O Toa ce

penyIupa KOHTpaKIujaTa.

MenrapuHaTa HA MOHOMEPHTE UCTO TAKA, BIMjae Ha
KOHTpaknujaTa. [loMaanTe MOJIEKYJIH Ha MOHOME-
pu, kako pacreopyeauute DEGDMA u TEGDMA,
ce COCTOjaT oOf TPOMOPIIMOHAJIHO IOBEKe IBOj-
HH BPCKH OTKOJIKY IOTOJIEMHTE MOJIEKYIH KakKo
bisGMA. 3aroa, THe ce KOHTpaXHpaaT IoBeke OT-
KosKy bisGMA=4,

MemrapuauTe GOPMY/IHPAHE J1a IOKAMKAT MUHH-
MaJiHa KOHTpaKnHja Tpeba a CoApsKaT PeJIaTHBHO
BHCOKH KoyHuecTea Ha bisGMA, u moMasy Koju-
uvectBa Ha DEDGMA uma TEGDMA. ®opmysnany-
WTE 0] OBOj THUIT UMAAT MHOTY TIOMAaJia BOJYMETDH-
CKA KOHTPAKIHja IIPH BP3YBAKETO, 4 OIHINAHUTE
ce Bpe/THOCTH Ce OKOJIY 1.4%.
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Performance in the latter was especially good, with
100% survival after two years with high scores on
the Ryge criteria®.

Polymerization contraction

Composite resins of all types contract slightly when
they set, with contractions of up to 5.67% by volume,
depending on the formulation's-*%.

This occurs because of the lower volume occupied
by a single bond produced by reaction of a double
bond within a polymer molecule compared with a
free double bond at one end of a monomer molecule.

This contraction, or shrinkage, can lead to a vari-
ety of clinical problems. These include post-oper-
ative sensitivity*? and cuspal movement in repaired
teeth=e.

Overall, there have been many attempts to reduce
this contraction in composite formulations, includ-
ing the use of experimental monomers-22, but these
have not generally found their way into materials
available for clinical use, and anyway they retain at
least a degree of contraction, since this cannot be
avoided totally in polymerizing systems.

To a large extent, polymerization contraction can be
controlled by the choice of components in the com-
posite formulation.

For example, smaller particle size fillers can be
used, and because they pack with less space between
them, less monomer can be used, and the resulting
polymerization shrinkage reduced?s.

Also, blending fillers of differing particle size can
have this effect, with smaller particles fitting in be-
tween larger particles to reduce the overall volume
fraction that is occupied by monomer, and thus re-
duce contraction.

The blend of monomers used also affects contrac-
tion. Smaller molecule monomers, such as the dil-
uents DEGDMA and TEGDMA, consist of propor-
tionately more double bond than larger monomers
such as bisGMA. Hence they contract to a greater
extent than bisGMA=4,

Blends formulated to show minimal contraction
thus need to contain relatively high amounts of bis-
GMA, and smaller amounts of either DEDGMA or
TEGDMA.

Formulations of this type have much lower volumet-

ric contractions on setting, values of around 1.4%
having been reported?s.
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KnuHuukure mpobiieMH Ha MOJIHMMEpPHU3alHOHA-
Ta KOHTPaKIMja MOXaT /ila OHAaT Haj(MHHATH CO
aZlekBaTHA TeXHWKA HAa TOcTaByBamse. [10TOYHO,
KOMIIO3HTHHUTE CMOJIH C€ MOCTABYBaaT BO CJIOEBH,
CO CBETJIOCHO TOJIMMEPH3UPAHE HA CEKO] TIOE/IH-
HeueH e10j?°. OBa OBO3MOXKYBA IEJIOCHO TOJIMMe-
pH3Hpame, KAKO H Toa J1a I0j/Ie JI0 1I0jaBa Ha KOH-
TpaKIHjaTa Ipef 1A Ce IOCTABH CIISTHHOT CJI0j.

TUnoBH Ha KOHBEHIIMOHAIHH KOMIIO3UTHU
CMOJIH

MojiepHUTE KOHBEHIIMOHAIHA KOMIIO3UTH Ce KJla-
cHbUIUPAHT KAKO MAKYBAYKH WIH TE€YHH, CO TH.
XUOPHTHN KOMIO3HUTH KaKo TpeTa MOKHOCT. ITo-
CTIEHUTE Cce ZIeJl Off KIacH(DUKAIMOHHUOT CHCTEM
K0j ce 6a3uWpa Ha rojleMHHATa HA YECTHYKHTE HA
MOJIHUTEJIOT, KOj HMCTO TAKA BKJIYy4yBa MAaKpO- H
MUKPO-TIOJIHETH KaTeropuu®. OBHe /iBa THIIA Ce
GasHpaHM WM HA TOJIEMH YEeCTHYKH HA IOJIHH-
TeN0T (T.e. IPHOIIGKHO cHEPUUHH UECTHUKH CO
Jwjamerap oz 0.6 /o 1.0 um), KoM MMaar JA06pH
MEXaHHYKH CBOjCTBA HO DPEJIATHBHO JIOII €CTEeT-
CKH MBIV, MIH MaJd YECTHUKH HA MOJHHTEIOT
(oxo0Jy 0.04 pm), KoM HMAaaT 1no[o0peH UsrmnesI, Ho
MOMAJIKY MpHMaTINBH MEXaHHUKH CBOjcTBA. XH-
OpHIHKMTE KOMIIO3UTH I'H KOMOWHHMPAAT OBHE JIBE
[UCIIAPATHH TOJIEMHHH HA YeCTHYKH 3a JIa Ce JI0-
Oue MeIDIAaBHHA Ha IIOJHUTENIH Koja Ke pesyaTHpa
€O MaTepHjaIu KOH ro KOMOHHHpaar Jo6pHoT H3-
717 CO OJIJTMYHHTE MEXAHUYKH CBOjcTBA. Tre uma-
aT HU30K CTelleH Ha KOHTDPAKIIMja, HUCKA AIllCopII-
II{ja Ha BOJA H Pe3HCTEHTHOCT Ha abpasuja cInyHa
Ha PHUPOTHUOT 3262,

@ IMaxkyeauku KOMNOIUIMHU CMOAU
[TakyBayKHTe KOMIO3UTHH CMOJIH COAPKAT pesa-
THBHO BHCOK IIPOIEHT HA IIOJIHUTEN, 0OHIHO HaJ
60% BO BOoslyMeH (Haz 80% Bo Maca)®®. OBa UM e
notpebHO 3a a 6umaT ybaBo 3amaKyBaHH BO Ka-
BuTeruTe. OBa € CIOCODHOCT 3a ,IaKyBame” HIH
~KOHJIEH3Hparbe“, HO He ce OJ[HeCYBa HA BHCTHH-
CKHOT IIPOLIEC HA KOH/IEH3WPAHe HA aMajraMoT,
TaKa IITo YIoTpebaTa Ha 0BOj TEPMHH € HEKODEKT-
Ha. Cemak, GaxToT feka OBHe MaTepHjaIn MOXKaT
Ia GUIAT CIAKyBaHU CO OApeieHa CHIa € KOPUCHO
3a MOCTHTHYBambe Ha 106ap KOHTAKT CO TeOMETPH-
ckara opMa Ha IpenapupanuoT kaBurer>. OBue
MaTepHjaIl HajuecTo ce KOPHCTAT Kaj alpoKCH-
MAaJITHH KaBUTETH.

IIpouspenyBaunTe CyrepHpaar jeKa HEKOH Off
MAKyBaYKATE KOMIIO3UTH MOKAT JIa Cé KODHCTAT
ofenuam, Oe3 /1a ce IocTaByBaaT Bo cioeBH. Ce-
MK, CTYyAUHTE IOKAKYBAaT IeKa OBHe MaTepHjain
MOKAKYBAAaT CIMYHA MOJIUMEPH3aIMOHA KOHTPAK-
Mja Kako XUOPHUIHUTE KOMIIO3UTH?® W HUCTO TaKa
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Clinical problems of polymerization contraction are
overcome by use of an appropriate placement tech-
nique. Specifically, composite resins are placed in
increments, with each individual layered increment
being light-cured before placing the next incre-
ment*®. This allows full through-cure, and also for
contraction to occur prior to placement of the next
layer.

Types of conventional composite resin

Modern conventional composites are generally clas-
sified as either packable or flowable, with so-called
hybrid composites as a third possibility. The latter
is part of a classification system based in the particle
size of the fillers, which also included macro-filled
and micro-filled as categories®.

These two types were based on either large filler
particles (i.e. approximately spherical particles
ranging in diameter from 0.6 to 1.0 pm), which had
good mechanical properties but relatively poor ap-
pearance, or small filler particles (around 0.04 pm),
which had improved appearance but less acceptable
mechanical properties.

Hybrid composites combine these two disparate
filler sizes to make a filler blend, and the resulting
materials combine good appearance with excellent
mechanical properties. They have low cure shrink-
ages, low water absorption, and wear- and abra-
sion-resistance that is similar to that of the natural
tooth=®.

@ Packable composite resins

Packable composites contain relatively high propor-
tions of filler, typically over 60% by volume (over
80% by weight)®®. This allows them to be packed
firmly into cavities. This packing ability has been
called “condensing”, but it does not fully resemble
the true process of condensation in amalgams, so
the use of this term for these materials is incorrect.

Nonetheless, the fact that these materials can be
packed with reasonable force is useful in achieving a
good contact with the geometry of the prepared cav-
ity?2. The main use of these materials is in Class II
cavities.

Manufacturers suggest that packable composite res-
ins can be placed in bulk, rather than in increments.
However, studies have shown that these materials
show similar polymerization contraction to hybrid
composites?? and also that bulk cure results in lower
degrees of polymerization than incremental cure®.
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Jieka MoJIHMepH3alnujarta Bo eieH ¢JI0j pe3yJaTHpa
BO MOHHCKH CTENleHH Ha MOJUMepH3aIHja OTKOJI-
Ky MHKPEMEHTaJTHOTO IIOCTAByBame®. 3apajH Toa,

HCTpaKyBamhaTa He I'tl IIOAAPXKYBaaT YKaXKyBambaTa
Ha IPOHU3BOAUTE/INUTE.

IToxpaj Toa mWTO MMaaT roJeMo KOJIMJIECTBO HA
[IOJTHUTEJI, TAKYBAUKHTE KOMIIO3HTH He ce M0jaKH
BO OZTHOC HAa TTOPAHEITHHE THIIOBA HA KOMITIO3UTH®?,
MexaHHIKHTE CBOjCTBA ce CMeTa JieKa ce CJIMYHH
CO OHHE Ha HeNaKyBaYKHTE KOMIIO3HUTH?3* 1 IIBP-
CTHHATA NPH (PPAKTypHpame MoOKe Jia BapHpa co
Pas/JIM4YHH THIIOBH, KaJie INTO HEKOHM IaKyBauyKu
KOMIIO3MTH HMaarT IoMaJsia BpcTHHA Ha ppakTypa
OTKOJIKY HENIAKYBAaYKHTE THIIOBH33,

[1aBHATA OPUYMHA 33 BOBENyBamke Ha IaKyBad-
KHTE KOMIIO3HTH Oeire 71a ce 00e30equ ecreTcku
MaTepHjal 3a pelapandja Ha IIOCTEPHOPHUTE
3a0u3. Maxo cBojeTBaTa KOHM ce H3MEpPEeHH BO Jia-
bopaTopuja He ce €O CHTYPHOCT IOZI00pH O OHEe
HA HEMAKYBAYKHTE KOMIIO3UTH, KIMHUYKUTE TI0-
ATOIU ja MOAAP:KyBaaT HHUBHAaTa ymorpeba. Ha
IIP. BO €JTHA CTY/IMja Kajie BKYIIHO PEeCTABPAIHH O]
Knaca I u Knaca II ce mocTaBeHH BO IeT Pa3/IMYHU
CTOMATOJIOLIKH OPAMHAIINH Ce Pa3TJie[lyBaHH 10 2
roguHmss. AHaToMcKaTa opMa M NOBPIIHHCKATA
panaeoct GHIe KOMIUIETHO HIPHUDATIUBU, OKPaj
BHCOKOTO OITOBApYBahe U 110 2 TOAHHH, 96% of
pecraBpanmuTe Omiue 3amoBosiuTenHH. CiIMYHM
pe3yaTaTH GIUIe IPUKAXKAHK 33 PA3JIHYeH THII Ha
MAKyBaYKH KOMIIO3UT IIOCTABEH O HCTHOT CTOMA-
TOJIOT BO CTYAHja Koja omdaTiia 55 KaBUTETH Kaj
36 manueHTH?. [ToHaTamy, BKymHO 96% of1 pec-
TaBPAIUHTE IIPOJOJIKUIIE cO (DYHKITH]a 3a[0BOTH-
TEJIHO MO 2 TOJUHH Off KIMHHYKA yroTpeba. Iloc-
TOeJla MHWKAIKja 3a TpoMeHa Ha Gojata, Guaejin
31 of; pecrapparuuTe Ouie pasrupasu co “bravo”
110 KpUTepuyMHTe Ha Ryge 3a mpomeHa Ha Gojarta.
Tpu pecraBparyu ce panrupanu co “bravo” 3a map-
THHAJTHA aJjaTaIuja.

@Gi) Teunu KOMNOIUMHU CMOAU

TeuHHTEe KOMIIO3UTH CE BOBEJEHH BO CTOMATOJIO-
rHjaTa Bo 1996, U OTTOTALII Ce TOKAKaJe KAKO MHO-
TV YCIIENTHH BO PA3JIMYHH KIIMHWYKH alTHKAIMHAY
Tue ce KapakTepH3HPaaT co HHCKa BHCKO3HOCT IIPH
arIuKaIija, ocobeHo Bo cropenba co MaKyBauKH-
Te KOMIIO3UTH. 3a Pas3JIHKa OJ MaKyBauyKHUTe, THE
ce COZPIKAT BO TEHKH IIMPHIIEBH H HCTEKYBAaT CO
IIOMOIII Ha urjia (0GHYHO ToJIeMHHA 20).

Teunure xKoMmo3uTH ce GOPMyJIHUpPaHH CO MHO-
Ty IOMaJI0 KOJTMYECTBO HA IIOJIHHUTEN BO OHOC HA
NaKyBauYKHUTE HIH XHﬁpI/II[HIfITB THUIIOBH HA KOMIIO-
3uTH. BOJyMeHOT Ha MOJTHUTENIOT JIEXKH BO PaH-
TOT OKOJIy 41-53% (eKBHBaJIeHTHO Ha 56-70% BO
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Thus research does not support the manufacturers’
claims.

Despite their high filler loading, packable compos-
ites do not appear to be any stronger than earlier
types of composite®.

Various mechanical properties have been shown to
be similar to that of non-packable composites3®3
and fracture toughness to vary with brand, with
some packable composites having a lower fracture
toughness than non-packable brands®.

The main reason for introducing packable com-
posites was to provide an aesthetic material for the
repair of posterior teeth3t. Although properties as
measured in the laboratory are not necessarily su-
perior to those of non-packable composites, clinical
data appear to support their use.

For example, in one study in which a total of 88
Class I and Class II restorations placed in five dif-
ferent general dental practices were examined after
2 years3s.

Both anatomic form and surface roughness were
found to be completely acceptable, despite the high
loads placed upon them, and after 2 years, 96% of
the restorations were found to be performing satis-
factorily.

Similar results were reported for a different brand
of packable composite placed by a single operator in
a study involving 55 cavities in 36 patients®. Again,
a total of 96% of restorations continued to function
satisfactorily after 2 years of clinical service.

There was some indication of colour change, since
31 of the restorations were graded “bravo” on the
Ryge criteria for colour match. Three restorations
were also graded “bravo” for marginal adaptation.

(i) Flowable composite resins

Flowable composites were introduced to the dental
profession in late 1996, and since then have proved
to be highly successful in a variety of clinical appli-
cations?”. They are characterised by a low applica-
tion viscosity, particularly compared with packable
composites. Indeed, they will flow readily, unlike
packables, which are stiff pastes when unset. Typi-
cally, flowable composites are supplied in small
syringes fitted with very narrow bore needles (typi-
cally 20 gauge).

Flowable composite resins are formulated with much

lower amonts of filler than either hybrid or packable
composites. Filler volumes typically lie in the range
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maca)¥’. Ce KODHCTAT 3a 3amedaTyBame Ha GHCypH
¥ jamMuuku’®, najEepu U 0asH, MajaH KABHTETH OF
Knaca V3 4° g penapariija Ha pasjaHUHH pecTaB-
panun#, BKIyYyBajku u amanramu#. Hako osme
MaTepHjaTH ce TIOMAJIKy Pe3HCTEHTHH Ha abpasuja
II0 IPYTUTE THIOBH HA KOMITO3UTH, 4 HCTO TAKa Ce
¥ IIOMAJIKY OTIOPHH, HAOAHTE YKAKYBaaT AeKa J0-
6p0 HU3APIKYBAAT BO CKJIOI HA OBHE AILTHKAIHH.

Jlpyra KOpHCHA aIUTMKAIMja HA TEYHUTE KOMIIO3H-
TH € KOH3ePBaTHBHATA IPEeIapanyja Ha alpoKCH-
masieH kapuec of, Kiaca II. TeuHuTe KOMIIO3UTH
MOJKe J]a ce KOPHCTAT KaKo IIPB CJI0j, T.e. J]a Ce I10-
CTABAT BEIHANI II0 MOBPIIWHCKHOT IpPEe-TPeTMaH
M amMKanMja Ha aTxe3wB. lloToa cJlefH armiu-
Kanuja Ha NaKyBaYKH KOMIIO3HT, KOj Ce MeIIa co
HEIOJIMMEPH3HPAHHOT TeYeH KOMIIO3HT U THe Ce
[IOJTIMEPH3HPAAT 3aeHO CO MOMOII Ha JIaMIIa 3a
nozmMepu3anujat. Bo moseke cryquu, oBaa mpo-
Leaypa ce MOKaKA/Ia KaKo KOPUCHA 3a PelyKIHja
Ha MHKPOIIPOIMYCTIMBOCTA OTKOJIKY €IHOCTABHATA
CJIOEBHTA TEXHHWKA HA IOCTABYBarbe HA XUODHIHH
KOMITO3HTH**5, 3apajiu Toa, TEUHUTE KOMIIO3UTH,
Kora ke ce KOPUCTAT IPABUIHO, MOXKAT Ja TIOMOT-
HAT BO BP3YBAETO HA [[eJINOT KOMIIO3UTEH CHCTEM
Ha NMOBPIIMHATA Ha 3a0HTe.

CnuueH WCXOZ, MOKe Ja ce obue Kora TeuHHTe
KOMIIO3UTH C€ KOPHCTAT KAKO JIAjHEpH WIH Gazu
Ia ce samTuTH mysmara. OcobeHo, mocrojar 6poj-
HH NIOJATOIH 33 PENYKIHja HA [IOCTOLIEPATHBHATA
CEeH3HTHBHOCT*#®, MaKo JIDYTH CTYJAHH He TH pe-
IIPOAYIIMPAAT HCTHTe Pe3yaTaT* >, Iorpebuu ce
[IOHATAMOIIHHE HAMIOPH J1a ce 06jacHaT AUCKpeaH-
IUTE U JIa ce HUIeHTAGDUNUpPaaT 0coOeHOCTHTE BO
pakyBame U IOCTaByBAlbe HA TEYHUTE KOMIIO3HTH
KOH BOJIAT KOH IIO3MTHBEH HCXofl. EJNeH acmekT e
JleKa IMAaar II0ToJIeM KaIlalluTeT Ja ce afalTHPAaT
KOH 3a0HAaTa IOBPIIHHA, CBOJCTBO KOE ce 09eKyBa
Ja ja pemylupa MHUKDOIPOIYCTIHBOCTA U CJIel-
CTBEHO, JIa ja eJIMMHHHUpA [IOCTONIEPATHBHATA CEH-
BUTHBHOCT. JlaJIM Toa BO IpakcaTa (GyHKIHOHHpA
€ BEpPOjaTHO pe3y/ITaT Ha OIEepPATHBHATA TEXHHKA
HA PasIMYHUTE KIMHAYAPH® M NOHATAMOIIHH
CTY[UH ce OTPebHH 1A ce PACUHCTH TOA.

OciroGoayBame Ha GIyopHIH O KOMIIO3UT-
HHTE CMOJIH

@ Ocaob600dyearse Ha ghayopudu 00 KoOH-
8EeHYUOHATHUIME KOMNOZUIMHU CMOAU

KoMIIo3uTHHTE CMOJIH He ce BO cocToj0a HHXepeT-
HO J1a ocsobonyeaar duyopuzan. Ho moxar ma ce
37106HjaT co TOA CBOjCTBO aKO UM CE TO/IaZIaT COEH-
HeHMja KOH coApxkat uryopuan. OBHe BKIydyBaar
HeoprasckH coud (Ha rp. NaF wiu SrF2), dmyopu-
JUPAHU CTAKJIA WK opraHcku diyopunu. ITomon-
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41-53% (equivalent to 56-70% by weight)®”. Uses re-
ported include pit and fissure sealants, liners and
bases, small Class V lesions3® 4 and repair of vari-
ous restorations#, including amalgams+. Although
these materials are less wear-resistant than other
types of composite, and also weaker, reports show
that they are able to perform well in this range of
applications.

Another useful application for flowable composites
is for the conservative preparation of Class II inter-
proximal caries. Flowable composite can be used
as the first layer, syringed into place following the
surface pre-treatment and application of adhesive.

This is followed by application of packable compos-
ite, which mixes with the uncured flowable resin,
and these can be cured together by the application
of light from a dental curing lamp+. This procedure
has been shown in several studies to result in much
less microleakage than simply using incremental
build-up of hybrid composites#+45. Thus, flowable
composites, when used properly, can assist in bond-
ing of the overall composite system to the tooth sur-
face.

Similar outcomes have been obtained when using
flowable composites as liners or bases to protect
the pulp. In particular, there have been a number
reports of reduced post-operative sensitivity++%,
though other studies have not reproduced this find-
ing#-5°. Further work is needed to explain these dis-
crepancies and to identify the features of the han-
dling and placement of the flowable composite led
to the favourable outcomes.

One aspect is that they have greater capacity to adapt
to prepared tooth surface, a feature which would be
expected to reduce leakage and consequently elimi-
nate post-operative sensitivity. Whether it does in
practise is probably a function of the operative tech-
nique of the individual clinicians>® and further stud-
ies are needed to clarify this point.

Fluoride release from composite resins

) Fluoride release from conventional
composite resins

Composite resins are not inherently capable of re-
leasing fluoride, but may become so if appropriate
fluoride-containing compounds are added to them.
These include inorganic salts (e.g. NaF or SrF2),
fluoridated glasses or organic fluoride compounds.
Longer-term sustained release requires only spar-
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TOPOYHO OIPAUTHBO 0CI000/AyBabe Hapa caMo cia-
60 pacTBOpIHBH (DIYOPUIHHU cOMH, Kako SrF2 mnu
YbF3 miu cTakieHd IOTHUTEIH O KOH ,,HCTeKyBa“
dmyopors.  Ocrobonysamero Ha (QUIVOPHAM Off
OBHe CyIICTAaHIIUH Oapa Bojata fa AudyHIHpPA BO
KOMIIO3HTHATA CMOJIA, IIPOIlec Koj e CIop, nopaju
xuzapodobHaTa TPHPOJia HA KOMIIO3HTHHOT TIOJTH-
MepeH cucreMs?. Toa, cemak, Mozxe J1a ce 3a6p3a co
MPUCYCTBO Ha XUJIPOMUIIHN HIIA JOHCKH aJ{UTHBH53
U Cce jaByBa BO JIOBOJIHA MepKa Jia ce TIPOMOBHPA OC-
noboayBameTo Ha QUIYOPHIH Of] pecTaBparujara.

KosmuectroTo Ha QIyopu/iu 0c1o00/1eHO 0ff KOM-
MIO3UTHTE € MHOTY MOMAJIO Off OHA 0CI000/IeHO 0]
r1ac-joHoMep IjeMeHTHTe. Toa € HCTO Taka HOHH-
CKO 0] OHA 0CJI000/I€HO Of] IOJTHAIHA-MOAH(H-
IMUpaHUTe KOMIO3UTHH cMonn. OBa Moxke Jia ce
pedyieKTHpa cO IIOHHCKO ONTOBapyBame co GIyo-
PHIH BO KOMIIO3UTHATA (DOPMyJIaIHjass-ss,

OcnobonmyBamero Ha QUIYyOpHAH He IIOKAXKYBa
SHHHIHAJATHA €KCIUIO3HBHOCT® 0/ KOMIIO3HTHHTE
CMOJIH B HCTOBPEMEHO Ce ITOKAKYBa JeKa HMa Mal
KaIlalluTeT 3a [IOBTOPHO NOJHEHE co GIIyopHIH
Kaj HajroyieM OpOj Ha CHCTEMH, HAKO ITOBTOPHOTO
MOJHEEHE € IPHKAYKAHO O7f eKCIIEPUMEHTATIEH KOM-
no3ureH cucreM”. Opf Apyra cTpana, dbIyopuanTe
ce 0c10B0yBAaT BO JI0JT BPEMEHCKH TEePHOJI, Haj-
MAaJIKy €[HA TOIMHA KOJIKY IITO Ce NPHKAMKAHU BO
CTyauuTE 59,

(ii) OcaoGodyearwe Ha diayopudu o0
noauayud-moduduyuUpaHu KOMNO3UMHU
cmoau

Kaxo u duiyopuupaHuTe KOMIIO3UTHH CMOJIH, TI0-
JIHANHA-MOTUGbHUIUPAHATE KOMIIO3UTHH CMOJIH
HE TOKAXKYBAAT WHUIMJAJIHO ,EKCIUIO3UBHO" OC-
soboyBame Ha (uryopuau®oss, HO mpy:Kaar mpo-
IO/DKEHO OcTOBOIyBale KOe Tpae 3HAUHTeeH
BpMeHCKH Tnepuon®. HuBoara Ha ocsrobo/yBarbe
Ha dQuyopugu of NOTHADUA-MOAMHIHPAHHTE
KOMIIO3UTHHM CMOJIH BapHpaaT Kaj pasjIHuHHTe
THIIOBH, ¥ MOXKEe /la Ceé KOMIApHpa CO KOHBEH-
[UOHATHUTE IJIAC-jOHOMED IIeMEHTH BO OfpeJIeHH
cryuan®. Cenak, nocton GpyHIaMeHTATHA Paz3/ii-
Ka BO 01000yBameTo Ha GUIyopHIu Mely [BaTa
MaTepHjaIu OUIEjKH TOHATH-MOAbUIHPAHH-
Te KOMIIO3UTHH CMOJIHM MOPAaT Aa NPHMAT BJIATA
3a /]a ja MPOMOBHPAaT ceKyH/IapHaTa anuno-6asua
peakumja npes dayopuamte 1a 6ugaT 0coboeHn
OJf IOJTHUTEJIOT', IIPH LITO OH MO:KeJI 1a U3JIe3e Of
marepujanor. Kaj HeKOM THIIOBH HA TIOJTHAIH/[-MO-
Au(UIMPaHU KOMIIO3UTH, HUBOATa Ha Quiyopuau
Ce 3T0JIeMyBaaT o I0aBame Ha (QIyOpHIHU COJH,
kako mrro e YbF3, Ho U BO THe Marepujaid Mopa
7a uMa audys3uja Ha Bojia BO MaTepHjaIoT 3a Jia ce
pacteopu uIyopHHATA COJI, H OBOj Iporec Oapa
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ingly soluble fluoride salts, such as SrF2 or YbF3, or
leachable glass fillerss.

Fluoride release from these substances requires wa-
ter to diffuse into the composite resin, a process that
is slow, due to the hydrophobic nature of the resin
polymer system52.

It is, however, accelerated by the presence of hydro-
philic or ionic additivesss so that it occurs at a suf-
ficient rate to promote the release of fluoride from
the restoration.

The amount of fluoride released by composites
tends to be much lower than that released by mate-
rials such as glass-ionomer cements.

It is also lower than that released by polyacid-mod-
ified composite resins. This may reflect lower fluo-
ride loadings in the composite formulations¢-5¢,

Fluoride release tends to show no “early burst” from
composite resins, and also there appears to be lit-
tle capacity for fluoride recharge in most systems,
though recharge has been demonstrated for an ex-
perimental composite systems7.

On the other hand, fluoride has been shown to be re-
leased over long periods of time, at least a year hav-
ing been reported in a number of studiess®,

(i)  Fluoride release from polyacid-mod-
ified composite resins

Like fluoridated composite resins, polyacid-modi-
fied composite resins shown no initial burst of fluo-
ride®-%2, but deliver a sustained release that contin-
ues for considerable periods of time®®.

Levels of fluoride release from polyacid-modified
composite resins vary with brand, and can be com-
parable with those of conventional glass-ionomer
cements in certain cases®.

There is, though, a fundamental difference in fluo-
ride release between these two materials as pol-
yacid-modified composite resins have to take up
moisture to promote the secondary setting reaction
before fluoride can be released from the filler'e, and
is able to move out of the material.

In some brands of polyacid-modified composite res-
in, fluoride levels are augmented with added fluo-
ride salts, such as YbF3, but even in these materials
there has to be diffusion of water into the material to
dissolve out the fluoride salt, and this process takes
a finite time.
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ozpeneHo speme. OBHE OJI0KeHH IPOIECH 3HAYAT
JleKka  TIOMHAnHUI-MOJH(HITUPAHUTE KOMIO3HTH
MOYAT /1a 0C/I060/IAT MHOTY MAJIKY (DIIyOPH/H BEJI-
HAIII [10 II0CTABYBALETO™, IYPH U aKO Ce eBeHTYaI-
HO Ccrioco0HH 33 0c1000/IyBahe Ha KOJIMYECTBA Ha
(uryopuin Kou UM 0/ITOBAAT HA OHUE Ka] KOHBEH-
IHOHAIHHTE IJIac-JOHOMED I[eMEHTH Ha [0JIT POK
(/10 TpH TOIHE) 64,

(iii) Ocaobodyearse Ha hayopudu o0 2u-
omepume

Kako u kaj IpyruTe THIIOBH HAa JEHTAJHH KOMIIO-
3HTH, IIPOYIYBAHO € 0CJI060AyBatheTo Ha GuIyopH-
Jii Kaj rnoMepuTe. THe MOKaXyBaaT 0cJI000/TyBatbe
Ha QIYOPHAH BO JOJT POK®™ % Mako, Kako W /Ipy-
THTE TUIIOBH HA KOMIIO3HTH, He MOCTOH PaH ,eKe-
03uBeH” edheKT Ha 0cI060AyBamke HA QIIyOpHIH.
ITenokymHHTE KOJIHYecTBa Ha ocrobonenu duryo-
PHIHU HajIeHO € JeKa ce MOHUCKY OTKOMIKY Kaj Ipy-
TUTe KOMIIO3HTH, 4 TOA MOXKE /1 € KaKO Pe3yJIrar
HA PEJIATHBHO MAJIOTO KOJIMYECTBO HA JIOCTAIIHH
duyopunu o oeue matepujaru. IloBeke crymuu
VKaKyBaar Jeka THOMepHTe HeEMaaT CIocO6HOCT 3a
MMOBTOPHO TIOJTHEH:e®,

Jaxrygonu

KomnosutHuTe cMosH ce 100po eTabaupaHy MaTe-
PHjauIH BO KIMHHYKATA cToMaTosioryja. Tue ce 6a-
3HPaHu Ha 0GP0 MO3HATA TEXHOIOTH]A, CO BUCOKO
3a/I0BOJIUTEIHH Pe3YJITATH BO KIMHHYKH YCIIOBH.
Bo momeHTOT, THE ce MaTepHjaa Ha u3bop 3a Ju-
PEKTHH ecTeTCKH Pelapalii BO CTOMATOJIOTH]aTa,
U [VIABHO MO2Ke JIa ce IPENBHIAT HUBHUTe Iepdop-
MaHcH. HwupHara ynorpeba e YyBCTBHTENHA Ha
TEXHHKATA HA TOCTABYBAIbE, HO CENaK Ce OJNINYHU
MaTepHjaIH.

Co Tek Ha BpeMeTo, rosieM 0poj Ha MOpUdHKAIIH
ce TPEeJIONKEHH, BKIIYUYBajKH TO PA3BUBAETO HA
dyopocnobonypaduki BapHjaHTH, KAaKO U HOBH
MaTepHjasIi- MOJHAIHI-MOAUGMHUITHDAHATE KOM-
TO3UTHU CMOJIM U THOMepuTe. OBHE MaTepHjaIn
TeHEePAIHO ce MOMAJIKY 3aI0BOIYBAYKH, IIOPAIH
mpHcycTBOTO Ha xuzpodobHu kommonentn. Ho,
THe HMaaT OrpaHHdeH OpPoj Ha aIUIMKAINH, a O OT-
JIef Ha TOA J[eKa BO MOMEHTOT HMa JIOBOJIHO Ioja-
TOIM 33 HUBHHUTE KapPAKTEDUCTHKH, HUBHATA YIIO-
Tpeba e oIpaB/iaHa BO OJIPe/IeHH OKOJIHOCTH.
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These delayed processes mean that polyacid-modi-
fied composites may release very little fluoride when
newly placed®, even if they are eventually capable
of releasing amounts of fluoride that match those of
conventional glass-ionomers in the long term (up to
three years)® ¢4,

(iti) Fluoride release from giomers

As with other types of dental composites, the giom-
ers, have been studied for their fluoride release be-
haviour.

They have been shown to release fluoride for ex-
tended periods of time®* %, though, like other types
of composite, there is no early burst of fluoride re-
lease.

Overall amounts of fluoride released have been
found to be lower than for other composites, and this
may be a reflection of the relatively small amount of
available fluoride within these materials.

Studies suggest that giomers are not capable of any
significant fluoride recharge®®.

Conclusions

Composite resins are well-established materials for
use in clinical dentistry. They are based in mature
technology, with a highly satisfactory record of clini-
cal service.

They are now the material of choice for direct aes-
thetic repairs in dentistry, and their performance
is reliable and reasonably predictable. Their use is
somewhat technique-sensitive, but they are none-
theless extremely good materials.

Over the years, a number of modifications have been
proposed, including the development of fluoride-re-
leasing variants, and novel materials such as polyac-
id-modified composite resins and giomers.

These materials are generally less satisfactory, be-
cause of the presence within them of hydrophobic
components. They do, though, have niche applica-
tions, and there is now sufficient data on their per-
formance and properties for their use to be justified
in appropriate circumstances.
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Ancrpakr

Bo crynujaTa ce NpHKaXKaHW Pa3IMYHH BHIOBH HA
OKJIy3aJTHH BMETHYBA4H IITO ce KOPHCTAT BO Tepa-
[HjaTa Ha OKJIy3aIHuTe AUChYHKINY, MYCKYTHHTE
MOPEMETYBaha, MAJIOKIy3HHTE, TEMIOPOMaH/IH-
Oy/1apHHTe HENPABIJIHOCTH, HO H IIPH TPETMAHOT
Ha HOKHOTO ‘pUeHe U ONCTPYKTHBHATA allHea.

Ilesime HA TPY/IOT CE PEATM3UPAHH IIPEKY TPETMAaH
Ha 71 TAI[HEHT CO TEMIIOPOMAaHAUOY/IapHA [HC-
dbyuknmja u cropes MpobJIeMHUTe HA KOH Ce JKaJIaT
HMCITUTAHUIIATE U3PAab0TEHH Ce Pa3JInYHH BHUIIOBU
Ha OKJIy3aJIHU BMeTHYBadd. OUHUIIAHHU Ce YEeTHPH
PA3IMYHU BUJIOBM BMETHYBAUM IIITO CE& KOPHCTAT
JIEHEC BO TPETMAHOT HA JUCHYHKITUHATE HA BUJIMY-
HUTe 3r71000BH.

Toa ce efHOCTaBHE H3PAOOTKH IITO MOMKE /A Ce KO-
PHCTAT BO CEKOjAHEBHATA CTOMATOJIONIKA IIPAKTH-
ka. OKTy3aJIHATe BMETHYBAUH ja PeyIEpaar Myc-
KyJIHATa KOHTPAKIMja, TM MEHYBAaT OKJIy3aJTHUTE
KOHTAKTH Mefly ropHaTa M JojiHATa 3a0HA HH3a,
Hoce/lyBaar T.H. Iianebo edekT 1 o HUBHATA YIIO-
Tpeba ce cnpoBefyBa JeMHUTHBEH TpeTMaH Ha
MAHeHTOT KOoj MMasl IpobieMH BO HOpMAaIHATa
dbyHKIIja HA BUTHYHATE 3171000BH.

Kiayunn 300poBH: BUIHYHO3IIO0HA IHUChYHK-
[{ja, OKIy3aJIeH BMEeTHYBaY, OKJIy3Hja.
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Abstract

The study presents different types of occlusal splints
which are used in the treatment of occlusal dysfunc-
tion, muscular irregularity, malocclusions, tempo-
romandibular dysfunctions, and in the treatment of
nocturnal apnea and snoring.

The purposes of the study were realized by treat-
ment of 71 patients with temporomandibular dys-
function and according to the present symptoms,
different types of occlusal splints were constructed.

Four different types of splints are presented which
are used nowadays in the treatment of temporo-
mandibular dysfunctions.

Occlusal splints are simple devices used in every-
day dental practice. Its reduced muscle contraction,
changed interocclusal contacts between the upper
and lower dental arches, present a so-called “place-
bo” effect and after its use, a definitive treatment can
be performed in patients who have problems in the
normal temporomandibular joint function.

Key words: temporomandibular dysfunction, oc-
clusal splint, occlusion.
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Bosen

Virre oz 1901 rozuaa kora Karolyi ro mzpaGoTu np-
BHOT KayJIyKOB BMETHYBAY 32 TPeTMaH Ha OPYKCH3-
MOT, TIa C€ /10 JIEHEC [TOCTOjaT PA3JINYHN BUIOBHA HA
HMHTEPOKJIY3aJIHH H3PabOTKH IITO Ce KOPHCTAT BO
TPETMAHOT HA OKIy3aJIHHTE JUCHYHKI[HH, BHIHI-
HO3TJIOOHUTE W MYCKYJIHUTE TIODEMETYBaha, Majio-
KJIY3UUTE, I0TOA BO TPETMAHOT Ha OTICTPYKTHBHATA
amHea W HOKHOTO ‘pueme. YnorpebaTa Ha OKJIy3a-
JIHWTE BMETHYBAYH, CElaK e HajuecTo IPUCYTHA BO
TPETMAHOT HAa TEMIIOPOMAaHIUOYJIapHUTE Herpa-
BHJIHOCTH U € 03HAUeHA KaKO OKJIy3a/THA Tepamuja
co BMeTHyBaun. OBaa Teparnuja MoKe Jia ce KOPUCTH
H BO OIIITaTa CTOMAaTOJI0INKA IPaKTHKA" * 3,

Ca. 1. CunHo Hazaacena abpasuja Ha npupodHume
3abu credena co npomeHU HA 2UH2UBAAHUIME MKU-
8a

OKJIy3aJTHMOT BMETHYBAY TIPETCTABYBA [[BPCTA KK
drekcubmnHa W3paboTKAa MITO MMa 3a IeJ /Ia TO
OHEBO3MOKH JBHKEHETO Ha J0JHATa BUHLA. Toa
e u3paborka mro 00MYHO ce M3paboTyBa Ol TBPJ
AKPWJIAT KOJIITO TH HOKPHUBA OKJIy3QJIHHTE IOBP-
LIMHHA HA JUCTATTHHUTE 3201 U MHIU3AIHUTE PaGOBH
Ha npeguuTe 3a61. OBaa n3paboTKa YecTONaTH ce
03HAYYBA M KAKO UyBap Ha 3arPU30T, HOKEH 1yBap,
HMHTEPOKJIY3aIHa H3paboTKa WJI OPTOAOHTCKA HAIl-
paBa. Bo oBa ucnuTyBame oBaa H3paboTKa ke Guze
03HAYEHA CO TEPMHHOT OKJIy3aJieH BMeTHyBau®.

Ca. 2. HadsopeuweH usz2ned Ha oxny3aned 6Memuy-
eau, uzpabomen o0 6ezboen axpuram nopadu 3a-
00601y6atbe HA ecemcKume nompeou

IHesx na Tpyaor

ITes Ha TPyZOT € 1a IPUKaXKe YeTHPH Pa3/INIHY BH-
JIOBH HA OKJIY3QJIHH BMETHYBAUH KOHIITO ce KOPHC-
TAT BO CEKOjIHEBHATA OIIIITA CTOMATOJIOIIKA IPAK-
THKa IPH TPETMAHOT Ha TEMIOPOMaHAHOyIapHaTa
JuchyHKIHja.

MaTepHjasI H METO,

3a /1a ce peanM3upaar IeJUTe Ha TPY/IOT TPETHPA-
HU ce 71 HAIMeHT CO TeMIIOpOMaHubyIapHa Jiuc-
dyukumja. Ilo 3eMameT0 HA AHAMHECTHYKHTE IIO-
JIATOIH ¥ TI0 CHPOBEIEHOTO KIMHUYKO HCIIHTYBAE
MOCTABYBAHA € JIMjarHO3aTa 10 IITO Ce 3al0YHYBa
co Tepanyja. Cekoj manyeHT o 0Baa rpyma MOKasKy-
Ba 3HAIM ¥ CUMIITOMH Ha TEMIOPOMaHAHOyIapHa
muchyHKIHja, TOYHYBajKH Off TojaBa Ha OpyKcH-
3aM, IYKAKHE W XUMEPMOOHIHOCT BO BHJIHUHHOT
3100, CJIEIeHH CO HEMOMKHOCT 3a W3BPILYBAmE
HA ceKojiHeBHUTE (DYHKIMH HA YCHATA NPA3HUHA.

“Ss. Cyril and Methodius” University in Skopje
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Introduction

Since 1901 when Karolyi fabricated a vulcanite bite
splint for bruxism there has been a large variety of
interocclusal devices introduced for treatment of oc-
clusal dysfunction, temporomandibular joint (TMJ)
and muscle disorders and malocclusion and for ob-
structive sleep apnea and snoring.

The use of occlusal splint is, however, commonly
accepted and occlusal splint therapy should be re-
garded as one of the readily accessible treatments
for temporomandibular disorder (TMD) available
for general dental practitioners®>3.

Fig. 1. Maximal abrasion on the natural teeth with
consecutive changes in the gingival tissues

What is the occlusal splint actually according to its
definition?

Occlusal splint means a rigid or flexible device for
preventing a motion.

It’s a device usually fabricated from hard acrylic res-
in which covers the occlusal surfaces of the posterior
teeth and incisal edges of anterior teeth.

This appliance is usually noticed as a bite guard,
night guard, interocclusal appliance or orthodontic
appliance. In this study this appliance has been re-
ferred as an occlusal splints.

Fig. 2. General (outside) view of occlusal splint
Aim of the Study

The purpose of this study is to present four differ-
ent splints, which are readily applicable to general
dental practice in treatment of TMD.

Material and Methods

To realize the objectives in this study, we treated a
group of 71 patients with TMD.

After clinical examination and anamnesis data diag-
nosis was established and then the treatment begun.

Each patient from this group presented some form
of parafunction, which ranged from bruxism to de-
creased occlusal vertical dimension.

A combination of treatments was used in the man-

agement of the patients suffering from symptoms of
the TMD.
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Kopucrena e xomOuHaIMja off IOBeke Pa3IHYHU
TPETMAHH BO TPETHPAHETO HA MAIMEHTHTE, KOH Ce
JKaJIaT HA CHMITOMH INTO Ce BO HENOCpeJHA BPCKa
co TemmopoMaHgubysiapHara auchyHknmja. Cro-
peJ] HaIlleTo JOCETalTHO HCKYCTBO Ce YHHH JieKa
HOCTOH CHHEPIHCTHYKH e(eKT Mely CIpoBefieHaTa
Tepamija co OKIy3ajeH BMeTHyBad, (H3HOTepa-
mpjaTta ¥ MYCKyJIHO peJlakcHpadkara (apmaxore-
panuja. HauMHOT HAa KOPHCTEe HA OKJIy3aJHHUTE
BMETHYBAYH € BO BPCKA CO TEMIIOPOMaHAHGYyIapHa-
Ta JUCHYHKIH]a U BO OBOj TEKCT ke OHle IPaKTHY-
HO MPUKAXKaHa yrnorpedaTa Ha oBHe n3paborku. Ba-
JKHO € J]a ce 3Hae 3a KaKOB THII Ha OKJIY3Hja CTaHyBa
360D Kaj IaIeHTOT peJ JIa ce pe3eMe OII0 KAKOB
BHJI HA TPETMAH BO JIEKYBAFLETO HA TEMIIOPOMAH/IH-
6ynaprara nuchyHKIHja. 3a BpeMe Ha TepamdjaTa
€O OKJTY32JTHHOT BMETHYBAY Ce CJIeIaT HACTAHATHTE
IIPOMEHH BO OKJIy3HjaTa® 5.

Ca. 3. lesujayuja Ha doaHama euauya npu omeo-
pare Ha yemama, Kako nocaeduya od ozpaHuye-
HOMO dsuicerbe Ha JecHLOm suuYeH 32106

PeayaraTH U JUCKyCHja

YeTHpH PA3THYHU BHIOBU HA OKIY3aTHU BMETHY-
BaYH IIITO Ce KOPUCTAT BO TPETMAHOT Ha NAIlMeHTH-
Te CO 3HAIIH U CHMITOMH Ha TEMIOPOMaHARGyIap-
Ha qucdVHKIHja ce KOPHCTEHH BO CTyAMjaTa KakKo
Jiesl o7 TepalHjaTa Ha 3HAIUTE W CHMIITOMHTE Ha
KOH Ce JKaJIaT TPeTHPaHHTe NanueHTH. OKITy3aIHH-
Te BMETHYBAYIH MO:Ke Jia Guzar:

1.MeK 3arpH3eH BMeTHYBaY (BakyyMcKH hOpMHpPaH
BMeTHYBa4u 0OMYHO ce H3paboTyBa Ha AoIHATA 3a0-
Ha HH3a);

2./Iokanuszupauku
BMETHYBay;

MelyTybepeH

OKJTy3aJIeH

3.IIpeseH permo3HIHOHUPAYKH BMETHYBAY;
4.CTabMWIH3HPAYKH BMETHYBA.

1.Mex 3azpu3en ememuyead

Oroj BHz Ha BMeTHyBa4 00MYHO ce U3paboTyea off
TIOJIUBUHHUT co febemHa of 2 mm. OBOj BMeTHY-
BaY HAJUECTO Ce KOPHUCTH Kaj MAIUeHTUTE CO aKyTHA
TeMIIopoMaHayOyaapHa AuchyYHKIONjA BO DaMKH-
Te Ha Npe3eMeHTHOT UTeH TperMaH. OBoj BHA Ha
BMETHYBaY II0JIECHO Ce IO/IHECYBA AKO e H3paboTeH
Ha ZloJHATa 3a6Ha HI3a. MeKHOT 3arpH3eH BMETHY-
Ba4 0OMYHO ce KOPUCTH ¢aMo MPEKY HOK, a YCIeXoT
O] TPETMAHOT CO OBOj BMETHYBad4 Tpeba ce oueKyBa
TI0 TIEPUOJ] O OKOJTY 6 CeIMUIIH’.

Ca. 4. Mex 3azpuseH ememuyeav
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According to our experience it appears to be the syn-
ergistic efforts of splint therapy, physiotherapy and
muscle relaxant pharmacotherapy.

The occlusal splints were used in relation with TMD
and in the following text there will be a practical ex-
planation of the treatment with these appliances.

However, it’s essential that a record is made of the
patient’s occlusion before any kind of splint therapy
is undertaken in the management of a TMD; this
provides a baseline against which any charge can be
monitored*>°.

Fig. 3. Deviation of the mandible with consecutive
clicking in the TMJ

Results and Disscusion

The four splints which were used in the treatment of
our patients with signs and symptoms of TMD’s are:

1.A soft bite splint (vacuum formed splint usually
made on the lower arch);

2.A localized occlusal interference splint;
3.An anterior repositioning splint;
4.A stabilization splint.

1.Soft bite splint
This kind of splint is generally made out of 2 mm
polyvinyl.

This is the most commonly prescribed splint, it is
provided as an emergency treatment for patient who
suffers from an acute TMD.

The splint is more readily tolerated in the lower arch
than in the upper.

These splints are usually worn only at night and if
they are to be successful will produce some sympto-
matic relief within 6 weeks’.

Fig. 4. Soft bite splint (vacuum formed splint) usu-
ally made for all day wear

2.Localized occlusal interference splint

The use of this splint may be indicated in patients
who presents active signs of bruxism such as check
ridging and tongue scalloping.

These splint are especially effective in patients with
parafunction (either bruxing or clenching) in centric
occlusion.
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2 J/lokaausupauku medymybdepeH oxay3a-
J1€H eMemHyeayu

Vnorpebara Ha 0BOj B, BMETHYBAd MOXKe JIa € UH-
JUIHPaHA Kaj MAIHeHTH KOH MOKAXKyBaaT aKTHBHH
3Hany Ha Opykcuzam. OBOj BMETHYBad MOKAXKyBa
nobpa eUKACHOCT Kaj MAIMEHTHTE KOU WUMAAaT ma-
padyHuknmE (6pyKcH3aM WIH CTHCKAaEe Ha 3a0HTe)
BO cocT0j0a Ha IeHTPUYHA OKIy3uja. OBHE BMETHY-
BaYM Ce KOPHCTAT OOUYHO HOKE, HO Kaj Of[PelieHH
CJIyJay MO3Ke J1a Ce KOPHCTAT H Jere 0c00eHO aKo e
MAIHEHTOT CBeCeH JIeka BO MOMEHTOT U3BeyBa I1a-
padyHKIIMOHAJIHA aKTUBHOCT, Ha IIPHMED, JI0/leKa
VIIPaByBa MOTOPHO BO3HIIO®.

Ca. 5. Hsened ma aoxanusupauxu medymybdepen
OKAY3ANEeH BMEMHYEaY, NOCMaseH mMedy 20pHama
u dosHama 3abHa Hu3a

Cn.6. Tomozpagcka cHUMKA HA Ae8UOM 8UAUYEH
32100

3.1Ipeden penoszuyuoHUpauxu eMemHyeay
OBa e BHJ| HA OKJIy3aJIEH BMETHYBA4 KOj € CPEJICTBO
Ha U300p BO TPETMAHOT HA MANMEHTHUTE KOWU HMa-
aT MOTEIIKOTHH OMHUIIAHK KaKO 3IVI00HO KPIKAe,
OJIHOCHO M3MECTYBaHhe Ha JUCKYCOT CO PEAYKIIHja.

Ca. 7. Hszzned Ha npedeH penosuyUOHUPAHKU
ememnyeay, 80 gasa Ha uspabomia Ha cmyduo
Modeaume

IpemaroT PENO3HUIHOHHPAYKH BMETHYBAY
MPETCTABYBA I€JIOCHO TTOKPUBAYKM BMETHYBAY W3-
paboreH Ha fjosHaTa 3a0Ha HHU3a U TOj ja BOAH JI0-
JIHATA BWJIMIA HAJIOJIY M HATIPE/] BO €/[HA TIPOTPY/IH-
pana nozunuja. Ha nanuenToT My npernopadyBame
Jla TO KOPHCTH BMETHYBAYOT IIOAO0JITO BO TEKOT Ha
JIEHOT, 114 JIyPH U TIPHU XpaHerhe. YCIexoT BO KOPUc-
TEHETO HA OBOj BMETHYBAY BO TOJIEMA Mepa 3aBHCH
071 AOJIKUHATA HA HETOBOTO KOPHCTEEHE BO TEKOT HA
JIEHOT?,

4.Cmaduausupauxu ememuyeay

CrabuIM3MpaYKHOT BMETHYBAY € BHJ[ HA BMETHY-
BaY IIITO MOKe /1a ce H3paboTH o/ aKpHIaTHA Maca,
[[EJIOCHO ja MOKPHMBA TOPHATA MUK JONHATA 3a0HA
Hu3a. MH/IMKanMjaTa 3a IpUMeHa Ha 0BOj BMETHY-
Ba4y e morpebara 3a crabuiaMsanyja Ha JoJHATa
BIJIMI[A HACIPOTH Makcuiara. CraGHau3HpavKi-
oT BMeTHYBaY Tpeba Jia e u3paboreH Taka IITo Ke
06es0e/u 1teaiHa OKJIY3Hja KaKO BO CTATHUKH TAKa
M BO TUHAMHUYKY cuTyanuu. OBOj BUZ HA BMETHYBAY
€ MH/IHIUPAH Kaj MAaIMeHT KOj Ce KaJIH Ha CUMIITO-
My Ha OoJeH MUCHYHKIUCKH CHHAPOM KaJle € Io-
BeKe O] jacHO JleKa OKIy3aJHHTe MelyBJIHjaHH]ja
WIH JUCKPEIaHIaTa Mely IeHTPUYHATA OKIY3uja

“Ss. Cyril and Methodius” University in Skopje
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They can be used primarily at night but also on other
occasions when patients are aware of parafunction-
ing, such as when driving?®.

Fig. 5. The look of the localized occlusal interfer-
ence splint

Fig. 6. Tomography view on left TM.J

3.Anterior repositioning splint

This is a splint of choice for the treatment of patients
suffering from clicking (disc displacement with re-
duction).

Fig. 7. The outside look of anterior repositioning
splint pictured in fabrication phase

It’s a full coverage splint constructed on the lower
arch and guides the mandible downwards and for-
wards into a protruded position.

The patient should be instructed to wear the splint
during all the time, including while eating, because
the success rate is significantly reduced if it is not
used on this basis®.

4.Stabilization splint
The stabilization splint is a hard acrylic full coverage
splint fitted to either the upper or lower jaw.

The aim of this splint is to stabilize the mandible
against maxilla.

A stabilization splint should be designed to provide
an ideal occlusion in both static and dynamic situa-
tions.

We produced this splint for patients with symptoms
of pain dysfunction syndrome where it is deemed
that occlusal interferences or a discrepancy between
centric occlusion and centric relation are etiological
factors.

Fig. 8. The outlook of stabilization splint in pa-
tient’s mouth

The aim of the stabilization splint is to provide the
patient with a static occlusion in which the maxi-
mum number of occlusal contact are made simul-
taneously and the equal force between the opposing
teeth and the splint.

The splint should be worn at night, as there is no

evidence to show that daytime wear alone improves
its success rate.
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M LEHTPHYHATA peJlalija ce IJIABHHOT eTHOJIOIIKH
(haxTop Ha IIpOjaBeHHTe HAPYIIYBAHA.

Ca. 8. Cmabuausupauku eMemHyeayi nNOCmMaseH 60
ycmama Ha nayuenmom

IIpHuRoGHBKUTE O KOPHCTEHETO HA OBOj BMETHYBAY
ce oryIeiaat Bo 00e30e/yBarbe Ha CTATHYKA OKJIy3Hja
Kaj TAIMeHTOT Kaj/ie Ce PealH3upaaT MaKCHMaIeH
6poj Ha OKJIY3aJIHH KOHTAKTH IIITO C€ HCTOBPEMEHH
M KOra TOCTOH e/IHAKBa CHJIa Mefly 3a0HTe aHTaro-
HUCTH W CaMHOT BMeTHyBad. CTabuausupadykuoT
BMETHYBaY e KOPHUCTH HOKe. He mocTon kinHuYIKa
OIIPaB/IAaHOCT Of] HETOBO /IEHOHOKHO KOPHCTEHE CO
koe OH O4eKyBaJle 3TOJIEMyBaibe Ha edHKacHOCTa
HA TPETMAHOT.

Ca. 9. INosuyuja Ha suauyume 80 cocmojoa Ha
MaKCcUMAAHa okay3suja

Bax<HO e J]a ce HATJIACH JIEKA TIPeJl MOYETOKOT Ha
TepamnujaTa co OGHI0 Koj BH OKJIy3aJIeH BMETHYBAY,
Tpeba /1a ce corsie/ia BUCTHHCKATA ToTpeda 071 0Baa
TepanMja Kaj manueHTor. Bo cMHcaa Ha TperMaH
HA TeMIOpOMaHAUOyIapHUTEe AUCHYHKINH, OKIY-
3aJIHATE BMETHYBAYH TO HAOTAAT CBOETO MECTO HA
[IPUMEHA TP [IOCTOEEHE HA JINIEBA D0JIKA, MyCKYJI-
Ha DoJiKa, BUJIHIHOBIIO0HA 00JIKA, [10jaBa Ha 3BYIIH
BO BHJIMYHHUTE 3T7I000BH, H CEKAKO KOTA caKaMe /a
ja crabuaH3HpaMe MO3UIHjaTa Ha JIOJTHATA BIJIAIA.

HeoImxo/IHO € TEePaTeBTOT Jia HAPABH KOOPIMHA-
I[ja U ycoIyIacyBame Mely TPETMAHOT CO OKJIy3asl-
HHUTE BMETHYBAYH M DPEAJIHO HPHCYTHATA [AMjATHO-
3a IOTO IIOCTOH Kaj manpeHToT. OBa rO HAIVIACYBa
3HaYereTo Ha 7o0pa IpolleHa Ha OKIy31jaTa Iper
Jia ce IMpeMHHe KOH TPeTMaH co BII0 KOj BHJ Ha

BMETHYBa4.

MHory pakHa NpHA0OHBKA BO TPETMAHOT HA IIAIH-
€HTOT CO OKJIy3aJieH BMETHYBA' e U Taa IITO BO yc-
JIOBH KOTa 0Baa Tepaluja He I'H /1aBa IIOCAKYBAHUTE
pesyJITaTH, MCTaTa MOKe /ia ce IoBJede fe3 IpH Toa
12 uMa OMI0 KaKBH LITeTHH HNOCJIEAHIH II0 IalH-
€HTOT.

[lpn oBaa Tepamuja HUKAKBH PECTABPATHBHH
MOCTAIKHN He Ce TIPe3eMaaT BP3 IPHPOAHOTO 3202510
M TEPANeBTOT CEKOTAIl HMAa BpeMe YIITe e{HALN Jia
Pa3MHCIIH 3a IOHATAMOIIHHTE Y€KOPH BO TPETMA-
HOT Ha CBOjOT NAIMEeHT.

ITo3uTHBEH MOMEHT BO KODHCTEH-E€TO Ha OKJIy3a-
JIHUTE BMETHYBA4YU € ¥ (PaKTOT IITO THE JIECHO Ce
OJIp3KyBaaT, eJHOCTABHO ce WHCTAT co 3a0Ha der-
KHUKa, 0e3 HeKOH JOMOJIHHTENHH KOMILIHITHPAHN
TIOCTAIIKH 34 HUBHO O/IP3KyBammes 11,
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Fig. 9. The position of the jaws in maximal occlu-
sion

Before the beginning of the treatment with any kind
of splint we have to define the objectives with our
patients.

In the context of management of TMD’s occlusal
splint can be used for treatment of facial pain, mus-
cle pain, temporomandibular pain, joint sounds and
to stabilize the mandible position.

However, the therapist has to coordinate the splint
treatment with the diagnosis of his patient and from
the treatment point of view the occlusion must be
examined and recorded before any kind of splint
treatment.

A major benefit is that if splint therapy is unsuc-
cessful, than the splint can be discarded, leaving the
practitioner safe in the knowledge than no irrevers-
ible changes to the patients natural dentition, which
could subsequently compromise or exacerbate their
symptoms have been made.

Additionally, which is of utmost importance, all
splints should be cleaned with toothbrush and
toothpaste and do not need soaking in any particu-
lar cleaning agent®'™.
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Bp3 ocHoBa Ha /00MeHNUTe KJIMHHYKH CO3HAHU]A H
Pe3y/ITaTH Off TPETMAHOT HA IAlMeHTHTEe CO OKJIy-
3aTHH BMETHYBa4H MOXE /]a ' HCTAKHEME CJIE/[HHI-

Be 3aKIYIOIHN:

1.0KTy3aJIHUTe BMETHYBAYH ja CHHXYBAaT CHJIATA
Ha KOHTPAKITHja Ha [IBAKATHATA MyCKYJIATypa;

2.0xJIy3aTHATE BMETHYBAa4H IOCEyBaaT ILane6o
edexT;

3.0xIysamHuTE BMETHYBAYH T'H IPOMEHYBAaT OK-
JTy3aJTHUTE KOHTaKTH, H

4./1eGUHUTUBHUOT IPOTETHYKH TPETMAH Ce CIIPO-
BeZlyBa 110 CHHJKYBAIbETO Ha IPHUCYTHHTE TEMIIOPO-
MaHIuOYIapHH CHMITOMH.

Cmuka 5 / Figure 5

“Ss. Cyril and Methodius” University in Skopje
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Conclusion
According to the obtained clinical results and the
treatment of our patients with occlusal splint we can
conclude the following:
1.All splints will decrease the occlusal force,
2.All splints have a placebo effect,

3.All splints will alter the occlusal contacts,

4.Definitive prosthetic treatment is performed after
reducing the TMD symptoms.

Crnuka 6 / Figure 6

27




Yuausepsurer ,,Cs. Kupun u Metopuj“ Bo Cxomje

Crcanye Ha CToOMaTONOmKHOT (akyaTeT - CKolje

“Ss. Cyril and Methodius” Universi
Review of Faculty of Dentistry - Skopje

in Skopije

Ciuxka 9 / Figure 9

Ci. 1. CuwtHO HartaceHa abpasuja Ha IPUPOHUATE
336!’1 ciaeeHa co IpoMeHH Ha THHI'MBaJTHUTE TKUBA

Co. 2. HaiBopelieH U3riies Ha OKJIy3aJIeH BMETHY-
Bad, u3paboren o1 6e360eH aKpIIIAT TOPAH 33/10-
BOJIyBAIbe Ha eCTETCKHTE NOTPeOH

Ci1. 3. /leBMjanuja Ha /IOJIHATA BHUJIUIA IPH OTBO-
parbe Ha yCTaTa, KAKO MOCJIE/IUIA 0] OTPAHUYEHOTO
JIBHKEHE Ha JIeCHUOT BUHYEH 317100

Ci1. 4. Mek 3arpr3eH BMETHYBaY
Co. 5. Vsryey Ha JIOKQTH3UPAYKH MelyTyOepeH
OKJIy3aJIeH BMETHYBaY, IOCTABEH Mely ropHaTa u

JAOJIHATa 3a0Ha HU3a

Cin.6. Tomorpadcka cHUMKA Ha JIEBHOT BUJIHYEH
317100

Ci. 7. I3r7es Ha pe/ieH Peno3HIHOHAPAaYKH
BMETHyBadY, Bo (aza Ha H3pabOTKa Ha CTYAHO MO-

JlenuTe

Ci1. 8. Crabunu3HpavYKy BMETHYBAY IIOCTABEH BO
yCTara Ha HallHeHTOT

Ci. 9. [lo3unuja Ha BUIKIUTE BO cocToj6a HA MaK-
CHMaJIHA OKJIy3Hja
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Fig.1. Maximal abrasion on the natural teeth with
consecutive changes in the gingival tissues

Fig.2. General (outside) view of occlusal splint

Fig.3. Deviation of the mandible with consecutive
clicking in the TMJ

Fig.4. Soft bite splint (vacuum formed splint) usual-
ly made for all day wear

Fig.5. The look of the localized occlusal interference
splint

Fig.6. Tomography view on left TMJ

Fig.7. The outside look of anterior repositioning
splint pictured in fabrication phase

Fig.8. The outlook of stabilization splint in patient’s
mouth

Fig.9. The position of the jaws in maximal occlusion
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Ancrpakr

CrmocofHocTa HA MaTepHjasloT fga ja HMHXHOHpa
rojaparta Ha CEKYHIApeH KapHec 3aBUCH Off II0BeKe
tdaxTopu Mely koH e opMHparhe Ha HHTHMHA Bp-
CKa Mely [TOJIHEETO H KABHTETOT, KAKO H Off CIIO-
cofHOCTa HA MaTepHjasyoT Aa ocjiobomyea Kapuec
MPOTEKTHBHU areHCH.

Llest Ha OBOj TPY/ € Ja ce OZIpelu II0PACTOT Ha KOH-
neHTpanujaTa Ha GIyopoT BO JIEHTHHOT 33 MEPHOJT
0 3 H 10 HeslesH IO AIUIMKAIMja Ha MaTepHjaIn
KOH cofip:KaT H ocyiobomyeaar (uiyop BO TEKOT HA
TIOZIONIT BPpEMEeHCKH TepHo/i. /IBa o7 HUB IpHIara-
aT Ha rpymara Ha miac joHomep memenTtu (IJII)
u Toa Fuji Lining LC (GC Tokyo, Japan) cmonec-
TO MOAMGDUIIIPAH T7ac joHoMep memenT, Fuji IX
koHBeHnuoHaneH [JI] u Prime&Bond (Dentsply,
DeTrey) ox rpynarta Ha JeHTHH aTxe3uBH. Menuty-
BabETO € HAIPABEHO Ha €KCTPAXUPAHH TPETH MO-
JIapH Kaj HaIlHeHTH Ha BO3PACT O 30-40 TOJHHH.
Konnentpanujara Ha uHKOpropupupas duryop ja
0/Ipe/ilyBaBMe CIIeKTPO(hOTOMETPUCKH.

PesynTaruTe O HAIIETO HCIHTYBAHE IOKAXKaa
CTATHCTUYKH 3HAYaeH ITOPACT Ha KOHIIEHTpaIHja-
Ta Ha QUIyop BO JIEHTHH Kaj CHTE HCIIUTYBAHHU MaTe-
pHjain. AHanm3aTa Ha Pe3yJITATHTE ITOKaKA JeKa
KOJIMYHMHATA Hd MHKOPHOPHPAH (JIyop BO JeHTHH
110 AIUIMKAITHja Ha I7Iac JOHOMeD IIeMeHTHTE e 3Ha-
YHTEJIHO II0TOJIeMa Of, KOJMYHHATA Ha HHKOPIO-
pupan Quiyop kaj rpynara pectaBpHpaHa co JieH-
THH aTXE3HUB.

Koxyanu 360poBH: ceKyHIapeH Kapuec, ¢uyop,
IEHTATHH MaTepHjasIi.
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Abstract

The ability of the material to inhibit the secondary
caries depends on several factors, among them be-
ing the formation of an intimate connection between
the filling and the surface of the tooth, as well as the
capability of the material to release caries-protective
agents, the fluoride provides for the neighboring
and surrounding dental structures.

The goal of the study is to determine the increase
of the fluoride concentration in the dentin in a 3
and 10 weeks periods, in permanent teeth restored
by means of three different restorative materials,
which according to the producers’ recommenda-
tions consist of and release fluoride for a longer pe-
riod of time. Two of them belong to the group of
glass ionomer cements (GIC) such as Fuji Lining LC
(GC Tokyo, Japan), resin modified glass ionomer ce-
ments (RMGIC), Fuji IX, a conventional GIC, while
the third is a dentin adhesive, Prime & Bond (Dent-
sply, DeTrey). The examination was performed on
extracted impacted third molars of patients aged
between 30 and 40. The incorporated fluoride con-
centration has been was determined by significant
increase on a spectrometer (Perkin Elmer 50) at
the Faculty of Mathematics and Natural Science in
Skopje. The results of our examination revealed a
statistically significant increase of the fluoride con-
centration in the dentin after applying filling in all
three tested materials. The analysis of the results re-
garding implementation of the fluoride in the dentin
showed that the incorporated fluoride quantity in
the dentin was highest after application of GICs and
lowest after application of Prime & Bond.

Key words: secondary caries, fluoride, dental ma-
terials
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Bosen

CexynjapHHOT KapHec e Oe3 COMHEHHe efHA O
HajBOXKHUTE MPHYMHH 32 [IPOMEHa Ha pecTaBpa-
nmjara. IlojaBaTa Ha CEKyHIAPHHOT KapHec 3aBH-
CH 071 HEKOJIKY (DAKTOPH KaKo IITO € KOMILJIETHOTO
OTCTpaHyBake HA KAPHO3HHTE MACH, HAYHHOT HA
mpernapanija, OpaaHaTta XUIMeHa, CrocobHoCTa Ha
MaTepHjasoT 71a 00e30emu 100po pabHO 3aTBOpaIbE,
Kako W of cmocofHOcTa Aa ocimoboayBaaT Kapu-
€C-TIPOTEKTHBHHU areHcH kako ¢uyopor. ®ayopor
ocso6o7ieH 0] MAaTepHjaJIoT 3a pecTaBpalryja ce
HMHKODPIIOPHUPA BO COCEAHUTE 3a0HU CTPYKTYPH Ipa-
BEjKH 'l IOOTIODHY HA JIEYBAKETO HA KAPHOTEHH-
Te HOKCH> 3456,

[JI-tute ce pecTappaTHBHH MaTepHjaaH KOH
cozpakatr u ocaobomyBaar quIyop BO TEKOT Ha JIOJT
BpeMeHCKH Itepuon? 7 ®. Bo mocyiefHUTe TOJHUHH cé
TIOAKTYEJIHH C€ KOMIIO3HTH H aTXe3WBH KOH COZIp-
aT ¥ ocnobomyeaar duiyop. KonvunHaTa Ha WH-
KOpHopupaH GIIyop Kaj pasIMYHU MaTepHjaIH 3a
pecTaBpanyja e pasJIMYHa U 3aBHCH O] KOJTHYHNHATA
Ha QuIyop mrto ce ocz1060/1yBa 0/ OBHe MaTepHjaIn®
1, Hajronem gei of, ¢bIyopoT ocsio60/ieH off pecTas-
PATUBHHOT MaTEPH]jasl ce HHKOPIIOPUPA BO OKOJIHH-
0T eMajJI U JIEHTHH H TH IPaBU MOPe3HCTeHTHH Ha
JlellyBameTo Ha KapHOTeHHTe HOKcH'™ '» 3. OTTyka
HpoHU3JIeryBa fieka (yopocinoboyBadKUTe pecTas-
PaTHBHH MaTepHjaId NMaaT 3HadaeH eekT BP3 pe-
3HCTEHTHOCTA Ha JIEHTHHOT, 4 CO T0A H Ha IPEeBeH-
IHjaTa o] I0jaBa Ha CeKyH/apeH KapHec.

IMen na Tpyaor

[lenra Ha 0BOj TPyZ Gemie Za ce ogpey KOHIIEH-
Tpanujata Ha WHKOPIOPUPAH (HIyop BO JEHTHH IO
aIUIMKanuja Ha TpH ¢UIyopocsIo6oyBadKN PecTaB-
PATHBHH MaTEPHjaJId BO IEPHOJ Off 3 U 10 HEJEJIH.

MarepHjas 1 METO,

HcnuryBarmero Gellle H3Be/IeHO HA MHTAKTHH TPETH
MOJIAPH O] KOH TI0 eKcTpakIujara Gea OTCTpaHeTH
MEKHUTE TKHUBA U Oellle cenapupaH KOPOHAPHUOT Of
kopeHcKkHOT fes1. Kaj cure 3a6u Gea ucnpenapupa-
HH KaBUTETH ITIpBa KJlaca co JIHO Ha KaBHTETOT BO
JIeHTHHOT. 3a dopMHpame Ha apredumyenHa je-
3uja ro kopucreBMe cucremot methylcellulose ren
1 MyledHa KucesinHa co pH=4,6 Bo nepuop of ceiym
neHa. [lo gexamudukanujata KopoHkHTe Gea mo-
JIeJIEHW BO TPH €JHAKBH IPYIH O] IO 20 KOPOHKH.
Koponxwure o] cexkoja rpymna Gea cenapupaHH Bep-
THKAJTHO Ha ITOJIOBHHA U Off ceKoja rpyma Gea dop-
MUpaHU ABe moArpynu. Ha egHarta MOJIOBHHA Off
NPBUTE IOIPYIH Oellle aIUTHITMPAH HCITUTYBAHUOT

“Ss. Cyril and Methodius” Universi
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Introduction

Secondary caries is undoubtedly the foremost rea-
son for replacement of restorative fillings. Second-
ary caries occurrence depends on several factors:
the initial complete removal of caries substance, the
method of enamel layer preparation, on the oral hy-
giene, as well as on the capacity of the material used
to bind the filling and the tooth and on its ability to
release caries-protective agents such as fluoride'.
The fluoride released from the restorative material
is incorporated in the neighbouring teeth structures,
thus making them more resistant to the activity of
cariogenic agents>345°,

GICs are restorative materials which contain and
release fluoride over a long time period® 7 8. Com-
posite resins, adhesives and bonds which contain
and release fluoride are also in use. Deposition of
fluoride in dentin and enamel depends primarily on
the amount of fluoride released by the materials®
. Most of the fluoride released from the restora-
tive materials is incorporated into the surrounding
enamel and dentin and makes them more resistant
to the cariogenic factors' > 3.

The resistance of dentin to the occurrence of sec-
ondary caries in restorations with conventional and
light curing GICs is determined by several research-
ers®. Hence the influence of fluoride-releasing ma-
terials in increasing dentin resistance is important,
especially in preventing or postponing the spread-
ing of recurrent caries towards pulp.

Aim of the study

Following the above, the aim of this study was to de-
termine the dentin fluoride uptake from three fluo-
ride-containing restorative materials over a period
of 3 and of 10 weeks.

Materials and method

The concentration of fluoride in dentin was deter-
mined on extracted third molars. After extraction
of the teeth, the soft tissues were removed and the
crowns were separated from the roots. In all the
teeth first class cavities were made with the bottom
of the cavities in the dentin. Artificial lesions were
made by a methylcellulose gel lactic acid system at
pH=4.6 for seven days. After decalcification, the
dental crowns were divided into three equal groups
of 20 crowns. Crowns from each group were sepa-
rated vertically into halves and 2 subgroups were
formed from each group.

On the halves of the first subgroups the examined
materials were applied and the halves from the sec-
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MaTepHjas, JOfeKa MOJOBUHKUTE Of BTOPHTE II0-
JIPYIIN HU CJTy3Kea Kako KoHTposia. Marepujasure
kou I uenutysasMe Gea Fuji Lining LC (GC Corp.,
Tokyo, Japan), Fuji IX (GC Corp., Tokyo, Japan) u
Prime & Bond (Dentsply, DeTrey). IToroa ucnury-
BaHHUTE TIPUMEPOIH TH MHKYOHPAaBMe BO PACTBOP
3a peMHHepaTu3alyja cocraBeH of: 1,5 mmol / 1
CaCl2, 0,0 mmol / 1 KH2PO4, 130 mmol / 1 KCl, 0,1
ppm NaF u 20 mmol/l, HEPES co pH=7,0. ITo Tpu
HesleJIH IpHMepoluTe Gea OTCTPAHETH Off PACTBO-
poT 3a pemuHepanu3anuja. Oy excrepuMeHTaTHH-
Te IPUMEPOITH Oellle COCTPYTAH eMajJIoT H IeHTHHOT
Gellle TIOATOTBEH 33 Meperhe Ha KOHIEHTpaIjaTa
Ha c¢uyop. Hcroro Gelle MOBTOPEHO M CO IIPHMe-
porure o7 10 Hegenu. KoHrenrparajara Ha Guiyop
Bemre oxgpeseHa cuekrpodoromerpuckn. JlobueHu-
Te PE3YJITATH OJ CUTE MCIIUTYBamba 0ea CTaTUCTUYKH
aHaJIM3UPAHU.

Pesyaratu

PesynraThTe 0 MEPEHETO HA KOHIEHTpAIMjaTa Ha
HMHKOPIOpHpaH Iyop BO AeHTHH 3a IEPHOJL O7f TPH
He/leJIM TOKaXkaa CTATHCTHYKH 3HAYajHa pasiiuKa
BO KOHIIeHTpaIijaTa Ha (iyop nomely KOHTPOJIHH-
Te ¥ NCITHTYBAaHHUTE IPHMEPONH Kaj CHTe HCIIUTYBa-
HU MaTepHjayn. AHAJTM3HTE 34 CHTE TPH UCITHTYBA-
HH TPYIIH MOKaKa BPETHOCT 33 P<0.01 IUTO 3HAYH
JleKa TOCTOM CTATHCTHYKH 3HAJYajHa PasjiiKa BO
KOHIIEHTpanujaTa Ha ¢UIyop BO JIEHTHH IpeJ H 110
aIUIMKALYja Ha MOJTHEEETO, T.€. IOCTOU 3HATHUTEII-
HO 3T0JIEMYBarhe Ha KOHIIEHTpanujaTa Ha quiyop mo
arIuKaIuja Ha TTOJIHEHETO.

3a mepuon o7l 3 HeNeNH HAjrOJIEMO HHKOPIIOPH-
pame Ha IIyop Bo eHTHH belnle 3abesieskaHo Kaj
npumeponute Tperupanu co Fuji IX ( 0. 214 pg/
mg), IoToa CJIeyBaa IIPUMEpOIUTe TPETHPAHH CO
Fuji Lining LC ( 0.165 pg/mg), noneka npHMepoIu-
Te TpeTHpanu co Prime&Bond (0.099 pg/mg) mo-
Ka)kaa CTATHCTUYKH HAjHHCKA KOHIIEHTpaInuja Ha
UHKOpTIIopupaH ¢uiyop (rpadukoH 1).

I'pagpuxon 1. Konuyenmpayuja Ha uHKOPNOpUpaH
dayop eo denmun (ug F/mg), mpu Hedeau no
anauxayuja Ha pecmaspamueHuom Mamepujai.

CrarucTuukaTa aHamu3a co nomont Ha AHOBA Tec-
TOT 32 HYyMepHYKH o0eJiexkja Ha HabJbyyBaIbe, BO
IIEPHON Of] 10 HeJIe/IH IOKAXKa BPeJHOCT 3a P<0.01
LITO 3HAYM JIeKA IIOCTOHM CTATHCTHYKH 3HAYajHA
pasiIHKa BO KOHIEHTpanujaTa Ha uiyop Mel'y KOH-
TPOJIHUTE H HCIUTYBAaHHUTE IpHMepouH. Kommau-
HaTa Ha HHKOpIOpHpaH GJIyop Kaj IpHMepoIuTe
tpetupany co Fuji IX u Fuji Lining LC Genre 3naun-
TEJIHO ITOBHCOKA BO cropenda co komuuuHara doy-
Op HHKHPIIOPHPAH Kaj IPHMEpPOIHTE TPETHPAHHU CO
Prime&Bond. He nocroeriie craTUCTHYKHN 3HAYajHA
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ond subgroups were used as control samples. The
materials used in this study were: Fuji Lining LC
(GC Corp. Tokyo, Japan), Fuji IX (GC Corp. Tokyo,
Japan) and Prime & Bond (Dentsply, DeTrey). Later,
the examined specimens were incubated in a remin-
eralization buffer, containing: 1.5 mmol/1 CaCl2, 0.9
mmol/1 KH2PO4, 130 mmol/l KCl and 20 mmol/1
HEPES with pH=7.0. After 3 and 10 weeks all the
tested samples were removed from the solution.

The tested material was removed from the exam-
ined groups, the enamel was separated from the
dentin and the teeth were prepared to determine
the concentration of fluoride. The concentration of
fluoride was determined spectrophotometrically at
the Faculty of Mathematics and Natural science.
The obtained results from all trials were statistically
analyzed.

Results

The results of the measurements of the amount of
fluoride incorporated into dentin over a period of 3
weeks showed that in Fuji IX, Fuji Lining LC and
Prime & Bond there was a statistically high signifi-
cant difference in average values of fluoride between
the examined and the control groups. Analyses
made using the Willcox’s test of equivalent pairs for
all three treated groups showed a value of p<o0.01,
which points to the existence of a statistically sig-
nificant difference in the average percentage of fluo-
ride in dentin before and after the application of the
filling, i.e. there is a significant increase in fluoride
uptake after the application of the filling.

After a period of three weeks the greatest incorpora-
tion of fluoride in dentin was noticed after applica-
tion of Fuji IX (0. 214 pg/mg) and Fuji Lining LC
(0.165 pg/mg),while the teeth restored with Prime
& Bond showed statistically lowest amount of incor-
porated fluoride (0.099 pg/mg) (Fig 1).

Fig. 1. Concentration of incorporated fluoride in
dentin 3 weeks after application of the material

After a period of 10 weeks, the ANOVA test, showed
p<0.01, which leads us to the fact that there is a
statistically high significant difference in the aver-
age fluoride values between the tested and control
groups.

The amount of incorporated fluoride among groups
restored with Fuji IX & Fuji Lining LC was signifi-
cantly larger than the amount of fluoride incor-
porated in the group restored with Prime & Bond.
There is no statistically significant difference in the
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pasjMKa BO KOJIMYHHATA HA HHKOPIOPUPaH Guiyop
nomMerly rpynuTe Tpetupasu co Fuji IX u Fuji Lining
LC (rpadukoH 2).

I'paghuxon 2. Konyenmpayuja Ha uHKOPNOPUpaH
dayop 6o denmun (ug F/mg), decem nedeau no
anauxayuja Ha pecmagpamueHUOm mamepujan.

[Ipu cnopenfa Ha KOJIMYMHATA HA MHKOPHODHPAH
dutyop 3a mepuoz o 3 ¥ 10 HEIEMH CTATHCTHYKA-
Ta aHAJIM3a MCTO TaKa MOKaXKa BPEHOCT 3a P<0.01
IITO 3HAYM JIeKa KOJIMYMHATA HA WHKOPIOPHpPAH
dutyop 3a mepuoz o1 10 HeJEMH € CUTHU(MHUKAHTHO
MOT0JIEMA CO KOJTMYMHATA Ha UIyop HHKOPIOPHPA-
Ha 3a 3 vezienu (Fpadukon 3).

I'paguxon 3. Komnapayuja Ha npocexnume sped-
HOCMU HA UHKOpNoOpupan dayop 3a nepuod 00 3 u
10 Hedenul.

duckycuja

JloceranHuTe NCTPAXKyBakha YKAXKyBaaT Ha (hakToT
JleKa TI0 AIUTMKAIMja HA MATePUjaid KOM COIPIKAT
u ocsto6omyBaat quIyop, ofpeieHa KOJIHIUHA Off OC-
J10607EHHOT (JIyOp Ce MHKOPIIOPHPA BO OKOJIHHOT
JIeHTHH M eMajn*> . Toa pesyaTHpa co 3roJeMeHa
Pe3UCTEeHTHOCT HA eMAjJIOT U JeHTHHOT KOH JIEjCTBO-
TO Ha KHcenuHH'S. TOKMY 3aT0a arjidKanujaTa Ha
MaTepHjal KOH cOApKaT U ocimoboaysaat duiyop
€ 3HauajHa 3a pPeIyKIHja Ha I0jaBaTa Ha CeKyH/a-
peH kapuec. Bo cBoero in vitro ucnurysaise, Borges
U cOpabOTHHIINTe HANIe JeKa MaTepHjalHTe KOH
ocmobozysaat diyop ja MHXHGHpaaT IporpecHjara
HA KapHOo3HATa JIe3Hja BeJHAIN JI0 PecTaBpaInujaTa,
HO HEMAaT CIIocoGHOCT /1a ja MpeBeHupaaT mojapa-
TA HA HCTaTa. VICTHTE aBTOPH JOLUIE A0 3aKJIYIOK
JleKa KOHBEHI[MOHAJIHUTE H CMOJIECTO MOJH(HITH-
paru CMI'JLI ja peayiupaar qeMuHepanan3anujara
HA JEeHTHHOT, J0JieKa KOMITO3UTHHTE MATEDH]jaTH
HE TIOKAYKAJIE TAKBO CBOjCTBO.

PecTaBpaTHBHHTE MaTepHjaJii Ce pPAa3lIHKyBaaT
Mefy cebe KaKo I10 CBOHMTE XeMHCKH U GU3HIKH 0CO-
OWHH, TAKA U [0 KOJIUYHHATA HA (IIyop IITO ja oc-
no6osyBaar.

Hamero ucnutyBame Oellle M3Be/[EHO HA JIEHTHH
bu/lejku CeH3HTHBHOCTA HA JIEHTHHOT € IIOrojieMa
O]l Taa HA €MAajJI0T, 4 ¥ MaTepHjaIuTe KOH TH HC-
MHATYBABME C€ AIUIMITHPAAT JIMPEKTHO HAa JIEHTHH.
JIeHTHHOT e TTOYYBCTBUTEJIEH Ha JEjCTBOTO HA KH-
CeJIMHU U JAeMHHEPAIH3Hpa nobp30 o7 eMajior, a
¥ TIPOIECOT HA PEMHMHEPATU3AIHja Ce OJ[BMBA TI0-
6p30. MHKOpIIOpUpaKeTO HA (IIYOP BO ZIEHTHHOT
€ IMHAMHYeH MPOIIeC H € BO AUPEKTHA KopesalfHja
€O KOJWYMHATA HA (DIIyOp HITO ce 0cI000ayBa O
PeCcTaBpaTHBHHUOT MaTEpH]jalL.
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amount of incorporated fluoride between the sam-
ples restored with Fuji IX & Fuji Lining LC (Fig 2).

Fig. 2. Concentration of incorporated fluoride in
dentin 10 weeks after application of the material

When comparing the amount of incorporated fluo-
ride after a period of 3 weeks with the amount of
incorporated fluoride in dentin after a period of 10
weeks, the statistical analysis showed that p<o.01,
which leads us to the fact that there is a statistically
high significant difference in the average fluoride
values between the two periods for all tested materi-
als. The amount of incorporated fluoride in dentin
after a period of 10 weeks was significantly larger
than the amount of fluoride incorporated in the den-
tin after a period of 3 weeks (fig. 3).

Fig 3. Comparison of average values of fluoride in
dentin over periods of 3 & 10 weeks

Discussion

The current research points to the fact that after the
application of restorative filling containing and re-
leasing fluoride, a certain amount of released fluo-
ride is incorporated into enamel and dentin®*,

This results in increased resistance to acids on the
part of enamel edges and dentine that are in contact
with fluoride-releasing material®s.

Therefore, application of fluoride-releasing restora-
tive materials is important in reducing the occur-
rence of secondary caries. Under the conditions of
their in vitro study, Borges and al. found that flu-
oride-containing restorative materials inhibit the
progression of caries-like lesions adjacent to resto-
rations, but are not able to prevent the formation of
the lesion. Conventional GICs and RMGICs reduced
the microhardness loss related to artificial caries
and could be recommended for root caries control.

The effects associated with restorative materials
have not been demonstrated*.

These materials differ in their physical and chemi-
cal features, but also in the quantity of fluoride re-
leased.

In this study, dentin was used , because examined
materials are applied directly on dentin and the
sensitivity of dentin is higher compared with that
of enamel. Dentin is more sensitive to the action of
acids, it demineralizes faster than enamel and the
process of remineralization also goes faster. The in-
corporation of fluoride is a dynamic process in cor-
relation with the amount of fluoride released from
the restorative material. The results obtained from
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PesysratuTe off HAIIETO HCTPAKYBAM:E IIOKAMKYBA-
aT Ziexa 1o aIUTHKAIHja Ha PeCTaBPATHBHUOT MaTe-
pHjas, KOIMYWHATA HA HHKOPIopupaH ¢uiyop bere
HajrojieMa Kaj IPHMEpPOIHTEe TpPeTHpaHH co Fuji
IX, xousennmonanes I'JII, a HajHUCKA Kaj IpHMe-
pore Tpetupanu co Prime&Bond. He mocroerne
CTATHCTHYKH 3HAYAjHA paz/IHKa BO KOJIMYKMHATA HA
HMHKOpHOpHpaH (Iyop momery /JBaTa MCIUTYBAaHH
T'J1I-u 3a nepuoy o7 10 HEZEH.

Konuuunarta Ha HHKOpHIOPHPAH GJIIyop BO OKOJIHH-
OT eMajJl ¥ JIEHTHH € 3Ha4YajHa U MOXKe /1A Ce eBay-
Wpa 3a MOIOJT BpeMeHCKH epuoj. Mousavinasab
HaNIOJI 3HAYMUTE/IHO IIOBHCOKA KOJIMYHHA HA OC-
sobomenn duyopumu oz Fuji IX, Fuji VII, Fuji IX
Extra, Fuji II LC ciopezieno co xommnomepure. CM-
I'J11-u criopes; 0BHe aBTOPH MO3Ke 71 0cyI060/TyBaat
€KBHBAJIEHTHA KOJIHMUHHA Ha GUIyOpHIN KAKO K KOH-
Bennuonanuaute [JII-u, HO Moxke 7ja OuaT adeKTH-
paHH 0ff KOJMUMHATA H BHAOT HA CMOJIaTa Koja ce
KODHCTH BO HHBHHOT cocTap 3a GOTOXeMHCKA II0-
smmvepusanuja?. Cnopen Le Tamm HajrosemMo WH-
Kopropuparse Ha duyop ce 3abesexyea kaj 3adure
tperupanu co I'JII, momexa 3adure TpeTHpaHH CO
CMI'JII 1 KOMITO3HT MOKAKyBaaT IOMaIH BPETHOC-
TH Ha HHKOpHopHpaH ¢iyop®. Mukpopasuorpad-
CKHTe HCIUTYBama Ha Wesenberg uero Taka yraxy-
BaaT HA 3HAYUTETHO HHKOPIIOPHpae Ha GJIyop BO
JIEHTHH 110 aruiukaiuja aa TJIY,

Amnukanujata Ha 10% docdopHa KHcelWHA 3a
KOHIWUIIHOHHUpAke Ha JEHTHHOT, 3HAYHTEJIHO IO
3TOJIEMYBa WHKOPIIOPHPALETO Ha (IJIyop MHTED- U
uHTpaTyOymapro. CEM aHanmuauTe NOKaKyBaar
IPOLTHPEHH TYOYIH U [IeMHHEPATN3HPaH HHTEP-
TyOyJIapeH JIeHTHH Ha IOBPINHHATA KOja e KOH/H-
IHOHHpaHa. MeTuTe HETpaskyBamha YKaKyBaarT JieKa
CO JIONOJIHHMTE/IHA AIUIHKAnyWja Ha XuapoduieH
npajmep ce 06e30eyBa HaBIAKHYBAIbe Ha JIEHTHH-
CKaTAa [IOBPIIKHA, IITO TO OJIecHyBa TpaHcdepoT Ha
dyopuaau joru Bo meaTrHOoT'®. Shashikiran u co-
paboTHHUITHTE BO HUBHATA in Vitro cTyuja gomue 710
COBHAHHE JIeKa Jioala 0 BHAYUTEIHO HHKOPIOPH-
pame Ha uiyop BO TBp/iuTe 3a0HU TKHBA 10 AILTH-
KaIfHja Ha KOMIIO3HUT K0j ocy1o6oayea Quiyop, mTo e
BO JHPEKTHA Kopesalja co H0HAOT KOj ce KOpHC-
™

PazyKHTe BO KOJIMIUHATA HA HHKOPIIOpHpaH dury-
op nomery ['JI[-uTe ¥ JeHTHH aTXe3UBUTE Ce JIOJIKH
Ha (AKTOT JIeKa JIEHTWH ATXe3WBUTE Ce AILTUIIH-
paat BO TEHOK cJi0j cropeneHo co I'JIl-ure xou ce
ammunmpaar Bo mogeben cnoj®'. Cnopen Hotta, me-
HeTpaljara Ha (QIIyopuam mo arukanyja Ha TJI]
€ OKOJIy 20 Um 3a IepHoji o1 30 AieHa™. Yamamoto
¥ cOpabOTHHIMTE BO HHBHATA €JIEKTPOHCKA aHa-
JIM3a MOKasKase JieKa [0 TPeTMaH Ha JIeHTHHOT 2%
pactBop Ha NaF, menerparujara Ha Quiyop Moxe
Jia JocTHTHe [1abounHa B 0f 100 m 3a 30 JeHa?
Tantbirojn mak 010N 10 3aKIYY0K JleKa 30 JieHa
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this study showed that after application of the re-
storative material, the amount of incorporated fluo-
ride was highest among the samples restored with
Fuji IX, a conventional GIC, and lowest in the teeth
treated with Prime & Bond for both periods of test-
ing. There is no statistically significant difference
in the amount of fluoride incorporated between the
samples restored with Fuji IX & Fuji Lining LC after
a period of 10 weeks.

The amount of fluoride acquired in sound enamel
and dentin adjacent to GICs is substantial and can
be observed for long periods. The quantity of incor-
porated fluoride in dentin is most probably propor-
tionate to the released fluoride from the restorative
material. Mousavinasab found a higher rate in fluo-
ride release for Fuji IX, Fuji VII, Fuji IX Extra, Fuji
1T LC compared to compomers. RMGICs were found
to have a potential for fluoride release in equivalent
amounts as conventional cements, but may be af-
fected not only by the formation of complex fluoride
compounds and their interactions, but also by the
type and amount of resin used for the photochemical
polymerization reaction”. According to Le Tamm,
the largest fluoride uptake is registered in teeth
treated with conventional GIC, while teeth treated
with RMGIC and composite show smaller values of
incorporated fluoride*®. Micro-radiographic tests by
‘Wesenberg also point to significant incorporation of
fluoride in dentin after application of GIC restora-
tion®.

Application of 10% phosphoric acid for dentin con-
ditioning considerably increases the depth of fluo-
ride incorporation both in the inter- and intratubu-
lar dentin. SEM research confirms the presence of
open or enlarged tubulae, as well as demineralised
inter-tubular dentin, on the corroded surface. Same
authors claim the additional application of hydro-
phyllic primer could secure humidification of the
dentin surface, which assists the transfer of fluoride
ions into dentin'®. Shashikiran et al. in their in vitro
research point to a significantly higher uptake of flu-
oride in hard dental tissues after the application of
fluoride-releasing composite, which is proportion-
ate to the types of bonding used=*.

The difference in the amount of incorporated fluo-
ride between GICS and dentin adhesives is due to the
fact that dentin adhesives are applied in a thin layer
and GICs in greater quantity**. Hotta et al. showed
penetration of fluoride for GIC of approximately 20
pm in 30 days*®. Yamamoto et al. in their electron
probe analysis showed that after treatment with a
2% NaF-solution, fluoride uptake in dentin was no
higher than approximately 100 pm in 30 days®.
Tantbirojn et al. concluded that after a 30-day ap-
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TI0 AIUTAKAITHja Ha KOMIIO3HUT KOj COZPIKU H 0CJI060-
nyBa ¢uiyop, ce 3a0esexyBa 3HAYHTETHO 3TOJIEMY-
Balbe HAa KOHIEHTpanujaTa Ha GUIyop | BO eMajyioT
u Bo JeHTHHOT. KoHneHTpanujara Ha ¢uiyop e Haj-
roJIeMa BO OHHE CJIOEBH 07 €MAjJIOT H IEHTHHOT KOH
ce BO IMPEKTeH KOHTAKT CO MOJIHEETO, H0/IeKa BO
mozIa60KNTE CII0EBH U BO OHHE KOU He Ce BO KOH-
TAKT CO PECTABPATHBHHUOT MATEPHjal KOHIEHTDPa-
EjaTa Ha (PIIyop e 3HAYHTETHO [IOMAa.

Co orvie Ha Toa INTO BO HAIETO MCTPAXKYBAHE ja
oIpefyBaBMe KOHIIEHTpAIHjaTa Ha (QJIyop BO mesa-
Ta JIEHTUHCKA Maca, a He BO OEIMHHE CJIOEBH, U3Me-
peHaTa KOHIIeHTpaIija Ha MHKOPIOpUpPaH GJIyop e
TOMaJIa OJf Taa MIPUKAKAHA Off IPYTHTE HCTPAXKYBa-
qH.,

CnuvHO Ha HaITHTE HCTpaKyBama u Tantbirojn mo-
III0JT 10 3aKJIyYOK IeKa KOTHYHHATA Ha HHKOPIOPH-
paH QuIyop ce 3roJieMyBa MPOIOPITHOHAIHO CO Bpe-
METO Ha KOHTAKT CO PECTABPATHBHUOT MaTepHjai®3,
PaznukuTe BO KOHIIEHTPAIHjaTa Ha HHKOPIIOPHPAH
¢iryop 3aBHCHO 0J] BpeMETO Ha KOHTAKT CO HCIIUTY-
BaHHMOT MaTepUjaJi MHUIMPA JIeKa MCITUTYBAHHTE
MarepHjaad ocsobomyBaaT QUIyOPHIHH jOHH KOH-
THHYHUPAHO 32 LIEJIHOT [IePHOJ, Ha HCIIUTYBAbE.

3axrydok

baszupano Ha pesyjaTaTuTe NPHKaXKaHH BO 0Baa CTy-
JlHja MOKe JIa ce 0YeKyBa KapHOCTATCKO JIeTyBaHe
Kaj cuTe HenMTyBaHU Marepujanu. Cenak octaHyBa
Jla ce yrBpAar edeKTHTe Off IPHMEHATa Ha OBHE Ma-
TePHjaIH BO MIPEBEHIIKja HA CeKYHIAPHHOT KapHec
H WHXUOUIHja Ha HETOBO IIHPEH:E BO TOAIa00KHTE
CJIOEBU HA JIEHTHHOT. [I[pUMeHaTa Ha JIEHTHH KOH-
JIMIMOHEPH M ATXE3UBH MOXe Jia 06e36e/1u 1o106po
pabHO 3aTBOpam-e, MOJIECHO HHKOPIOPHpPAHe Ha
thtyop Bo IEHTHHOT ¥ HETOBA TIOTOJIEMA OTIIOPHOCT
KOH I0jaBaTta Ha CeKyH/IapeH KapHec.

“Ss. Cyril and Methodius” University in Skopje
Review of Faculty of Dentistry - Skopje

plication of composite filling containing fluoride,
there would be a considerable increase in fluoride
uptake in both enamel and dentin. The concentra-
tion of incorporated fluoride is highest in enamel/
dentin layers that border on restoration. Deeper lay-
ers and the ones not in contact with the restorative
material contain a considerably lower concentration
of fluoride?s.

Considering that, in our research, the measurement
of incorporated fluoride uptake was done in the
entire dentin mass and not in individual layers in
contact with the restoration, the values obtained are
lower than those provided by the above-mentioned
authors.

Acording to Tantbirojn the total and bound fluoride
in dentin increased significantly with prolonged
contact with the material®2. The changes in the fluo-
ride concentration with the time of exposure to the
examined materials indicate that fluoride ions were
released from the restorative materials continuously
over the 10 week period investigated.

Conclusion

Based on the results acquired, we may expect reduc-
tion of the carious activity, especially the secondary
caries phenomena, in all the tested materials. But,
the effects of application of these materials in pre-
venting secondary caries remains to be seen, as well
as the progression of the inhibition in the deeper
dentin layers. Application of acid conditioners and
dentin adhesives could provide solid closure on
edges, easier fluoride incorporation in dentin, and
higher resistance to secondary caries occurrence.
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Tpadukon 2 / Figure 2

P&B

I'paduxon 3 / Figure 3

I'paduxon 1. KoHneHTpanuja Ha WHKOPIOPHPAH
duyop Bo gentus (ug F/mg), Tpu He/eu 1o arim-
Kanuja Ha PecTaBPaTHBHUOT MATEPHjaJL.

I'padukon 2. KoHnenTpanuja Ha HHKOPIOPHPAH
dyop Bo pentun (ug F/mg), mecer Hepenu 1o
AIUTHKAIMja HA PECTABPATHEHUOT MaTepHjalL.

I'padukon 3. Komnapaiuja Ha POCEYHHUTE BPE]I-

HOCTH Ha HHKOPIIOpPHpaH (GJIyop 3a MepPHof o 3 U
10 HefleIH.
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Fig. 1. Concentration of incorporated fluoride in
dentin 3 weeks after application of the material

Fig. 2. Concentration of incorporated fluoride in
dentin 10 weeks after application of the material

Fig 3. Comparison of average values of fluoride in
dentin over periods of 3 & 10 weeks
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Amncrpakr

BOBE/I: CocTaBOT Ha KOCKEHOTO TKHBO O] HEKOJI-
Ky BUJIOBU HA KJIETKH, TPOTEUHH, KDBHU W HEPB-
HU CaJIOBU M MUHEPAJIEH MATPUKC MYy OBO3MOXKYBa
OflpeJieHa aKTHRHOCT KOja ce HapeKyBa KOCKeH Me-
taboauzam. JInjabeToT ce cnoMeHyBa Kako eJIeH Off
dakTopuTe K0j MOKe /]a TPEJIU3BUKA HAPYIIIYBAHE
Ha KOCKEHHOT MeTabo/I3aM.

ITEJT: /Ta ce mpocsie/iy TIOBP3aHOCTa HA JiujabeToT
€O MeTabOJIM3MOT HAa KOCKEHOTO TKHBO TPOCIIE/ie-
HO IIpeKy BPEeJHOCTHTE Ha CePYMCKHTe MapKepH
KaKO W MpOCJIeyBake Ha JUHAMHKATA HA 3apa-
CHYBaH-€ HA BIJIMYHU OPAJTHO-XUPYPINKHU JIeheKTH
Kaj marueHTH co aujaberec.

MATEPHUJAJT 1 METO/I: HanpaBeH e eJIeKTPOH-
cku mpersnien Ha ©Oasara Ha Pub Med, MDLyinx
dentistry, MDLinx Endocrynology, ScienceDirect,
Willey online library o kputepuymoT: KockeH me-
Tabonu3aM Kaj AujabeTHdapu, CIOHTaHA KOCKEHA
pereHepanyja, BAJIMYHH JleeKTH Kaj TAIUeHTH CO
Jujaberec, MApKEPH 3a KOCKEH MeTaboIu3am.
PE3YJITATU: Mapkepure 3a KockeHa (opMaruja
1 pecopnnuja (ocreoxanuuH-OC u C- TepMHHA-
ner tenonentu-CTX) mokaskyBaaT MPOMEHTHBH
BPE/IHOCTH Kaj NalMeHTHTe co injaberec, IpH 1ITO
BpegHOcTUTE HA OC ce 3HAUAjHO HAMaJIeHH.
3AKJIVUOK: Iloctom mOBp3aHOCT Ha JHjabeToT
CO MapKepuTe 34 KOCKEH MeTa00IHu3aM IITO MOKE
IIPAKTHJIHO /1A ce HCKOPHUCTH 3a IIPOIleHKA Ha 3apa-
CHyBam€ Ha KOCKeHH JieheKTH.

KiryuHnu 300pOBH: KOCKeH MeTab0/I3aM, KOCKe-
HHU MapKepH, CIOHTAHO KOCKEHO 3apaCHyBambe

Abstract

INTRODUCTION: The bone consists of few types of
cells, proteins, blood vessels, nerves and the mineral
matrix, which allows an activity called bone metab-
olism. Diabetes Mellitus is one factor that can cause
a disbalance in the bone metabolism.

AIM: To check the connection between Diabetes
Mellitus and the bone tissue metabolism through
the values of the serum markers, as well as to check
the dynamics of the wound healing process in sur-
gical defects on the jaws in patients with Diabetes
Mellitus.

MATERIAL AND METHOD: The following da-
tabases have been reviewed: PubMed, MDLyinx
dentistry, MDLinx Endocrinology, ScienceDirect,
Willey online library; search terms used were: bone
metabolism in diabetes mellitus, spontaneous bone
regeneration, jawbone defects in diabetes patients,
osteoporosis bone markers.

RESULTS: The markers of bone formation and
resorption (osteocalcin-OC and C-terminal telo-
peptid-CTH) show variable values in patients with
Diabetes Mellitus, whereas the values of OC are sig-
nificantly decreased.

CONCLUSION: There is a connection between
Diabetes Mellitus and the markers of the bone me-
tabolism which can be practically used to assess the
wound healing of bone defects after oral surgery.

Key words: bone metabolism, bone markers,
spontaneous bone healing
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Boseg

KockeHOTO TKUBO IIpeTcTaByBa AUHAMUYHO, MHHe-
PAIM3HPAHO IIOTIIOPHO TKHEO HA €IeH OpraHu3aM
KOe e BHCOKO CIelujanusupano. MsrpazeHo e of
TPH BH/IA HA KJIETKH (0CTe00s1aCTH, OCTEOIUTH U OC-
TEOKJIACTH) U eKCTpale/IyapeH MaTPHKC KOj MOXKe
Jla ce MOJIeJIM HA OPTAaHCKH Jien (cocTaBeH mpeTesk-
HO 0/1 KOJIATEHH BJIAKHA) U HEOPTAHCKH JIeJT, KOj 3a-
aka 65% o7 BKYITHHOT MaTPHUKC H € COCTABEH IJIaB-
HO 0/ KOMIUIEKCH Ha KanmuyM u dhocdop Bo popma
Ha XH/IPOKCHAIIATHT".

Ocreobnactute ce 3penu, MeTabOIHO AaKTUBHH,
dopMaTHBHH KOCKeHH KJIETKU KOH AKTHBHO yUecT-
BYBaaT BO OJ[PIKYBame HAa KOCKEHOTO TKHBO CHHTE-
TH3UPAjKH ocTeony (HeMHHEepPATH3HPAaH OPraHCKH
marpukc). OCTeoHIOT ce COCTOH Of 90% KOJareH
THII 1 ¥ 10% HEKOJIATEHH MPOTENHHU (OCTEOKAIIIIH,
ocTeonoHTHH, GubpoHekTHH, ankaiHa docdara-
3a). MunepanuzanujaTa Ha OCTEOHOT CO HEOPTaH-
CKH COJIM MM /IaBa Ha KOCKHUTE IIBPCTHHA U TBP/IOCT?,
OcTeonuTHTe JIEKAT BO IPOCTOPH HAPEUEHH JIAKY-
HH, OIKPY:KEHH CO KOCKeHa Maca U VIeCcTBYBaaT BO
KOHTpOJIaTa Ha eKcTpareNyIapHaTa KOHIEHTpa-
1Hja Ha KammuyM 1 docdop?.

OcreokyiacTuTe Cce TOBeKejaipeHH KOCKEeHO-pe-
COPITHBHH KJIETKH CO IIMHOBCKA rojieMuHa (Iped-
HHK 071 400 UM) U He IOTEKHYBaaT 0 OCTEOIOTEHT-
HHTe KJIeTKH TYKY 07 MoHoIuTHTe. CMECTeHH ce BO
1.H. Howship-oBu J1aKyHH KOH I'l CO3/1aBaaT TOKMY
ocreoknacrure. CHUHTETH3MpAAT XWUPOJUTHUHU
€H3UMH KOH yJecTBYBAaaT BO IIPOIECOT Ha JeMH-
HepayIu3allija Ha KOCKeHHOT MaTPHKC BO TeKOT Ha
pacreme U peMo/ieTMPabe Ha KOCKHUTeY,

CocraBoT Ha KOCKEHOTO TKHBO OJi HEKOJIKY BHIO-
BU HA KJIETKH, IPOTEHHH, KDBHU U HEPBHU CaZI0BH
M MHHEPaJIeH MaTpPHKC My OBO3MOXKYBA OZIpeleHa
aKTHBHOCT Ko0ja ce HapeKyea MeTaboyM3aM H e pe-
ryJiipaH oJf cTpaHa Ha moBeke (axropu. [aBHa
yJiora BO KOCKEHHOT MeTab0IM3aM HMaaT KOCKeHH-
Te KJIETKH, Yija aKTHBHOCT MOKe /14 JIOMHHHPA BO
OJpe/IeH0 BpeMe, 3aBHCHO Of] BO3PACTa, IIUPKYJ/IH-
PauYKHTe HHBOA HA KOCKEHH PETYJIATOPHH XOPMOHH
W HYTPUTHBHHOT BHeC Ha KAIIUYM U BUTAMUHH.
JIOMHHAHTHA YJIOTa BO PeryJalijaTa Ha KOCKEHHOT
MeTaboIHzaM HMaaT IapaTHPOUIHAOT XOPMOH, BH-
TAMHHOT /I, U KaJIUTOHHHOT.

ITapaTHpOHAHUOT XOPMOH IO JIAYaT [apaTHPOWM-
Hute xuteaqy. Heroepa dyHKIMja e ma ro srojgeMu
HUBOTO Ha KaJIMyM BO eKCTpaleayJapHHOT (ury-
HJI H J]a TO OIP2KYBa Ha PeJIaTHBHO cTa0HUIHO HUBO,
IpeKy 3rojleMeHO OCJIo0oAyBake Ha KAMIUYM OFf,
KOCKHTE H 3TrojIeMeHa Pealcopllija Ha KaJIuyM
BO PEHAJIHUTE TyOyIus,
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Introduction

The bone is a dynamic, mineralized supporting tis-
sue of the organism which is highly specialized.

Tt is built out of three types of cells (osteoblasts, os-
teocytes and osteoclasts) and extracellular matrix
which is divided into organic part (consists mostly
of collagen fibers) and inorganic part which takes
65% from the whole matrix and is composed mostly
of calcium and phosphorus complexes in the form
of hydroxyapatites.

The osteoblasts are mature, metabolic active, form-
ative osseous cells which are active in the mainte-
nance of the osseous tissue synthesizing osteoid
(nonmineralized organic matrix).

The osteoid consists of 90% collagen type 1 and 10%
noncollagen proteins (osteocalcin, osteopontin, fi-
bronectin, alcalic phosphatase). The mineralization
of the osteoid with inorganic salts gives the bone's
hardness®.

The osteocytes and their processes reside inside
spaces called lacunae, surrounded by mature bone
and have role in the control of the extracellular con-
centration of calcium and phosphorus3.

The osteoclasts are multinuclear osteoresorption
cells with a gigantic size (diameter of 400 um) and
origin from the monocytes. They reside in so called
Howship 's lacunae. They synthesize hydrolytic en-
zymes which participate in the demineralization
process of the osseous matrix during bone growth
and remodeling?.

The composition of the bone tissue from several
types of cells, proteins, blood vessels, nerves and
mineral matrix allows its activity called metabolism
and is regulated from many factors.

The mail role in the bone metabolism have the bone
cells, which activity can dominate at some period,
depending on the age, circulatory levels of bone reg-
ulating hormons and the nutritive intake of calcium
and vitamins.

The parathyroid hormone, D vitamin and calcitonin
have a main role in the bone metabolism regulation.

The parathyroid hormone is produced by the para-
thyroid glands. Its function is to increase the calci-
um level in the extracellular fluid and to maintain a
relative stable level, through increased releasing of
calcium from the bones and increased reabsorption
of calcium in the renal tubuless.




Yausepsurer ,,Cs. Kupnn u Metopuj“ Bo Cxomje

Crycanne Ha CToMaTonomKHOT (dakynreT - Ckolje

BuramunoT /[ HeiyBa IpeKy CTHMYJIHDame Ha
IPEBHATA ANCOPIIMja HAa KAJIMUYM U To 3a0bpaysa
HETOBHOT AKTHBEH TPAHCIIOPT CO [ITO CTAHYBA Pery-
JIATOP HAa KaJIITHYM XOMeOoCcTa3ara.

KanmuroHMHOT ro Jadar mnapadoIHKyJIapHHTE
KJIETKH HA THPOW/IHATA JKJIE3/Ia KAKO OZITOBOP HA
OHPKYJIHPAYKHTE HHBOA Ha KAJIITHYM BO IJIA3MaTa.
HeroBa 3a/1a4a e /1a TM HAMaJIA CEPYMCKHTE HHBOA
HA KaJIIIHYM 3apajiil IITo ja HHXHOHPa OCTeOKIacT-
HATA KOCKEHa pecopllyja H BiaHjae HA momoOpy-
BaFhe HA YPHHAPHATA EKCKPeNnja Ha Kaamuym®.

KockeHoTo pemojienupame € akKTHBEH MeTaboseH
JIOXKHBOTEH IIPOIEC BO KOj OCTEOKJIACTHUTE H OCTe-
06/IaCTHTE yJYecTBYBaaT HCTOBPEMEHO M Ha HCTO
MecTo. JJoZieKa OCTeOKIACTHTE ja pecopbupaar cra-
paTa Kocka, ocTeo0JIacTiTe ja 3aMeHyBaaT co HOBa.
[Nojara Ha gucbanaHc HOMely OBHE /IBe aKTHBHOCTH
o7 6HI0 KOH IPUYHHH DPe3YJITHPa ¢O0 KOCKEHO Me-
TabO0THO HAPYIIyBame” ¥

Banancor momery KockeHAaTa PecOpIIHja H KOCKe-
HaTa (opMaIEja Moske /1a ce IPOCJIeN IIPEKy IUp-
KyJIMPAUKH IPOTeHHH (OHOJIOIIKM MapKepH) BO
cepyM u ypuHa. KockeHHTe MapKepH ce HOAeIeHH
BO TOATPYNH HA GOPMATHBHH H PECOPITUBHH Map-
KepH.

OcTeoKaIIHHOT € e/IeH O HAjuecTo AHATH3HPAHUTE
cdopmaTuBHN MapkepH, crenuHIIeH ocTeobIacTeH
HEKOJIaTeH IIPOTEeHH, KBAHTUTATHBHO Haj3acTalleH
MPOTEHH IOTO IO IPOAyIUpaar ocreobiacTHTe, a
KOj MICTOBPEMEHO BIIMjae Ha ocreobactHaTa QyHK-
nHja?. Huckure cepyMCKH BPEJHOCTH HA OCTEOKAII-
IIMH BJIHjaaT 32 HAMATYBAlhe Ha aKTHBHOCTA HA OC-
TeobacTuTe .

Op rpymata Ha pecOPUTHBHHM MapKepH Hajuecrto
anaymsupan e B crossLaps-or (CTX), cepymcku
MapKep 32 KOCKeHa PeCcopIIIija, BHCOKO UyBCTBUTE-
JieH u crabuieH Bo cepyMm u ypuHa. Collagen cross
links ce oco6oayBa of1 KOCKEHHOT MaTPHKC II0 pe-
coproiyjata (AUPEKTHO Ha MOYETOKOT HA pasrpaj-
faTa Ha KoJIareH THII1) H HCTHOT MOKe JIa ce IETEK-
THpa co yrnoTrpeba Ha CIEITH(IYHH TECTOBH".

Jujaberecor ce clioMeHyBa Kako efieH o7 hakTopu-
Te KOj MOMKe Jla Mpe/IU3BUKA KOCKEHO-MeTabosIHo
HapyuryBambe. Kako cucreMcko 3a60syBarme co MyJI-
THIIHA €THOJIOTHja nujabeTecoT ce KapakTepH3Hpa
CO XDOHHYHA XHUIEPIJIHKEMHUja, CO HaPYIIyBakhe
Ha MeTabOoIH3MOT Ha jaryieXugpaTHTe, MAacTHTE H
IIDOTEHHHUTE KAKO pe3ynaTar Ha fedeKTH BO HHCY-
JIMHCKATA CEKPelMja, WHCYJIHHCKOTO JIejCTBYBAbe
wnu obere’2. XuneprankeMujaTa ce euHUPA KaKo
[IOKAYeHO HHBO HA KPBHHOT IIekep Haz 11,1mmol/]
[IBa yaca IIo jazieme u Haj 7,0 mmol/l rmmkemuja
Ha M1agHO. BpeaHocrta Ha IMTUKO3MINPAHUOT XeMO-
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Vitamin D stimulates the intestinal absorption of
calcium and accelerates its active transport which
regulates the calcium hemostasis.

The calcitonin is excreted by the parafollicular cells
of the thyroid gland as a respond to the calcium
level in the plasma (circulatory levels of calcium in
the plasma). Its task is to decrease the calcium se-
rum level through inhibition of the osteoclast bone
resorption and support of urinary excretion of cal-
cium®.

The bone remodeling is a lifelong active metabolic
process, whereas the osteoclasts and osteoblasts
take part at the same place and at the same time.

While osteoclasts are resorbing the old bone, the
osteoblasts are replacing it with a new one. The dis-
balance between this two activities results in a bone
metabolism disorder” .

The balance between the bone resorption and bone
formation can be monitored by serum and urine
circulatory proteins (biological markers). The bone
markers are divided in two groups: formative and
resorptive markers.

The osteocalcin is one of the mostly analyzed forma-
tive markers, specific osteoblastic non- collagen
protein. It is mostly produced osteoblastic protein
by the osteoblasts in quantity which can also de-
crease osteoblastic activity?. The osteocalcin low se-
rum values decreases the osteoblastic activity®.

From the group of resorptive markers, the most fre-
quently analyzed is the PcrossLaps (CTX), serum
marker for bone resorption, highly sensitive and
stable in serum and urine.

Collagen cross links are being released from the
bone matrix after bone resorption (directly at the
beginning of the disintegration of the collagen 1
type) and can be detected by specific tests".

Diabetes Mellitus is one of the factors that can cause
a bone metabolism disorder. It is a systemic illness
with multiple etiology characterized by chronic
hyperglycemia, metabolic disorder of the carbohy-
drates, fats and proteins as a result of disorder in
the insulin secretion, the insulin function or both*.

The hyperglycemia by definition is increased blood
sugar level over 11,1 mmol/l two hours after meal
and over 7,0 mmol/l when hungry. The value of the
glycoside hemoglobin (HbA1C) less than 7% shows
a strict glycemic control's.
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riobun (HbA1C) oz 7% ykaskyBa Ha cTpOra IJIHKe-
MHCKA KOHTpPOJIA'.

TlosHaTo e Jieka AMjabeToT MpeH3BHKYBA JIOIHH
KOMILTHKAITHH BO 00JIMK HA MUKPOBACKyJIapHU (He-
¢dbpomaryja, peTuHONATHja, HEYPONIATHja) H MAKPO-
BACKYJIADHU TIOPDEMETYBAkA BO OOJIMK HA aKyTeH
KOPOHAapeH CHHPOM, HO OBOj peBHjaieH Tpy e ¢o-
KyCHpPaH Ha Jpyra MOXHa apea Ha KOMIUTHKAIIHAH, 4
TOA C& KOCKUTE.

Ien

IlenTa Ha OBOj IIperye e:

(2) ma ce mpowIeAT TUTEPATYPHUTE HAOLH BO OJHOC
HA [IOBP3aHOCTA HA AHjabeToT co MeTaboIM3MOT Ha
KOCKEHOTO TKHBO IPOCJIEZIEHO MPEKY BPEHOCTHTE
HA CePYMCKHTE MAPKEPH 32 KOCKEH MeTab0Ii3aM;
(b) ma ce mpocenaT IUTEPATYPHUTE TIOJATOIM 32
JMHAMHKATa HA 3apacHyBame Ha BHJIMYHH Opasl-
HO-XHDPYPIIKH fedeKTH Kaj narueHTH co aujaderec.

MarepHjan 1 MeTOJ,

3a peanusanuja Ha IOCTaBeHATa Iesl Oelle Hampa-
BeH eJIEKTPOHCKH TIperyies; Ha Gazata Ha PubMed,
MDLyinx dentistry, MDLinx Endocrinology,
ScienceDirect, Willey online library nmo kpurepu-
YyMOT: KOckeH MeTabom3aM Kaj aujabermuapw,
CIIOHTaHA KOCKEHA pPereHepaiyja, BIWIMIHH Aede-
KTH Kaj NallHeHTH co Aujaberec, MapKepH 3a KOCKEH
merabonmaam. [Iybiukanuure BKIYYEHH BO Ipe-
mIe0T ce o6jaBeHu 0 MapT 2012 ropuHa. Of mpe-
IJIeZIAHUTE 254 CTYHH, CAMO 37 Ce CeJIeKTHPAHH 34
IUTHPAIbE BO 0BO]j IIPETTIE.

Pesyaratu

Jujaberor ru 3adaka KOCKHTe IpeKy KOCKEeHATa
CTPYKTYpa U KOCKeHHOT aeHszuTer. CepyMckure
MapKepH Ha KOCKeHa (opManuja KoM ce jaByBaar
BO JIBETE TOJIEMH TPyIH Ha Aujaber merycebHO ce
pasIHKyBaar, OHIejKH THe ce TOBP3aHH CO Pas3Ind-
HHM TATOTeHH MexaHus3mu. Kaj MHCYJITHHO3aBHCHH
IAI[HEeHTH YecTO Ce jaByBa HAMaJeHa KOCKeHa Ty-
CTHHA, JIOAEKA Kaj HHCYTHHOHE3aBUCHH PAa3IMYHH
CTYAMH TPHKAaXKyBaaT 3rojieMeHa, HeIpoMeHeTa
WM HaMajleHa KOCKeHa TycTHHa (IIITo MOoXKe fa ce
IIOBP3€ CO IOCTOEUKATA XUIIEPUHCYIHHEMH]A BO YC-
JIOBH Ha Pe3HUCTEHTHOCT Ha NEJHUTE TKHBA Ha HH-
CYJIMHCKOTO JIEJIYBAI:E) BO CIIOpe/iba co KOHTPOJIHA
3apasa rpyma’s e 7. 1 nokpaj sucoxkuor BMD (bone
mineral density) HHCYTHHOHE3aBHCHUTE TTAIHEHTH
MOKa)yBaaT CKJIOHOCT KOH ¢paktypu. OBaa Koc-
KeHa c1abocT ce MOBP3yBa CO HapyIIyBarme BO OH-
OMEXaHWYIKHTE KaPAKTEPUCTHKH M He MOXKe /ia ce
u3MepH 1peky BMD 3aTtoa nrro HCTOTO € pesyJirar
Ha IPOMEHH BO KOCKEHHOT MeTaboIH3aM U KoJjare-
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Tt is known that Diabetes Mellitus causes late com-
plications such as microvascular (nephropathy,
retinopathy, neuropathy) and macrovascular disor-
ders appearing as acute coronary syndrome, but this
review paper is focused at another area of complica-
tions, considering bones.

Aim

The aim of this review paper is: (A) to review the
literature about the connection between the Diabe-
tes Mellitus and the bone metabolism by evaluation
of the bone metabolism serum marker values and
(B) to review the literature data about the dynamics
of oral post-surgical wound healing in patients with
Diabetes Mellitus.

Material and Method

The following electronic databases have been re-
viewed: PubMed, MDLynx dentistry, MDLynx En-
docrinology, Science Direct, Willey online library;
by these search terms: bone metabolism in diabe-
tes mellitus, spontaneous bone regeneration, jaw-
bone defects in diabetes patients, osteoporosis bone
markers.

Publications and articles accepted for publication
up to march 2012 were included. Out of 254 studies
retrieved a total of 37 studies were selected for the
review.

Results

Diabetes mellitus attacks the bone structure and
bone density**. Serum markers of bone formation,
occurring in two major groups of diabetes are asso-
ciated with different pathogenic mechanisms.

Decreased bone density often occurs in insulin
dependent patients, while in non-insulin depend-
ent various studies showed increased, unchanged
or decreased bone density (which can be linked to
existing hyperinsulinemia in terms of resistance of
target tissues to insulin activity) compared with the
healthy control group's ' 7.

Non- insulin dependent patients show affinity to
fractures (despite the high bone mineral density-
BMD), which in insulin dependent patients can be
explained with reduced BMD.

This bone weakness is associated with biomechani-
cal disorder and cannot be measured by the same
BMD as a result of changes in bone metabolism and
bone collagen matrix, regardless of the bone calci-
um content.
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HHOT KOCKEH MaTPHKC, HE3aBHCHO O] COJ[PXKUHATA
Ha KAJIIHYM BO KOCKHTE.

KOCKEHOTO peMOIeTHpPAEe AHATH3UPAHO IPEKY
CEepYMCKUTE MapKepH IMOKaXKyBa JIeKa KOCKEeHATa
pecopIiija € HOpMa/JHa WJIH HaMaseHa, JAofeKa
KOCKEHOTO (pOpMHpame € HaMaJIeHo, IITO Ce MPH-
KayKyBa [Ipexy OpojuuTe uzpaboreHu xucroMmopdo-
METPHCKH CTYHH'™ 1920,

IToHeKorami ce NPUKa)yBa U 3HAYAjHO HAMAJTYBabe
Ha CEPYMCKHOT OCTEOKAJIMH Kaj MaIlHeHTHUTe CO
nujaber cropeieHo co KOHTPOJIHATA 3/paBa Ipyla,
HO TIOHEKOTAII He, IIITO YKa)KyBa Ha HECOBPIIIEHOCTA
HA CeK0j MapKep MoeuHeYHo ™ 2 22,

Axo WHCYZTHHOT HMa aHabojieH eeKT BP3 KOCKe-
HOTO TKHMBO TOTAIIl € JIOTHYHO /Ia CE OUEKyBa JeKa
KOCKeHaTa JIeCTPYKIIHja Ke CTarHUpPa €O ONTHMU3H-
pame Ha MeTaboJTHATa KOHTPOJIA KOTa Ce MPHKAKY-
Ba M HOpMAIH3Hpame Ha GHoXxeMHCKUTe abepaluu
BO BPCKA €O MeTabOJIM3MOT Ha KaJIlMyM, IIPH IITO
ce mo0MBa HeraTHBHATA KOPEJIAIHja Ha OCTEOKa-
IUHOT €O TITHKO3WIHPAHHOT XeMoryiobus (HbA1C),
OJTHOCHO CEPYMCKHOT OCTEOKAJIIHH € 3HAYajHO T10-
BHCOK Kaj narueHTH co HbA1C< 7,5, cnopeneHo co
marenTuTe yuu HbA1C>7,51° 15,

Bo ofiHOC HA JIOJKMHATA HA Tpaewe Ha Jaujaberor,
Brandao et al.*®* mnoxkaxane gexka HeMa Kopena-
IHja moMerly CEpyMCKHUTE BPETHOCTH HA KOCKEHHTE
MapKepH W JIOJDKHHATA HA TPaere Ha Aujaberor.
Brujanuero Ha BpeMeTpaemeTO Ha AujabeToT BpP3
OCTEOTeHe3aTa M CePYMCKHTE MapKepu 3a KOc-
KeH MeTaboJIin3aM PasIuYHU ABTOPH PA3JIUYHO TO
oGjacHyBaat. [TanueHTHTE CO MTOTYKY AMjarHOCTH-
[UPaH HHCYJIMHO3aBHUCEH IMjaler nMaaT 3acersara
KockeHa (hopMaIja 3apajii OTCYCTBOTO Ha aHaboJI-
HUOT eheKT Ha UHCY/IHHOT, I0fIeKA Kaj {0IrOTPaeH
nujabeT, BACKyJIapHUTE KOMIUIMKAIHA CE THE KOU
MOJKE /la BIWjaaT 38 HAMaJyBalhe HAa KOCKEHATa
maca*3.

Kaj szipaBu opraHM3MM KOCKEHATa DecopIimja e
cylefleHa CO eKBHBAJIEHTHA KOCKeHa dopMaryja.
Hamasnenara oceaiHa penapaiuja kaj aqujabermnda-
PH ce JIOJKM Ha HaMaJieHO MPOU3BOJICTBO HA KOC-
KeH MaTPHKC WIH HaMaseH 6poj Ha KIIETKH KOH Ce
OJITOBOPHU 33 MPOJYKI[Hja HA MATPHKC 25,

CHTe HaBeleHH [TapaMeTpH ce OJHecyBaaT Ha CHUTe
KOCKH BO €JIeH OpraHu3aM, Kajle npHuraraaT u Bu-
JIMIHUTE KOCKH. BUNMHYHNTE KOCKH ce crienubHIHE
10 TOA INTO MMAAT efHHCTBeHA GYHKIHja 3a IOf-
JIPIIKA Ha 3a0WTe W MPEHOC HA IBAKAJIHUTE CHIIH,
3apajii MITO HEJOCTUTOT 0f, QYHKIIMOHAIHH CHJIH
JIOBEIyBa /10 (PparuIHOCT HA BHJIMYHATA KOCKA®.

MeTaboJIHHTE acTIEKTH Ha AMjabeToT KaKo CHCTEM-
CKO IIOpeMeTyBamse, JUPEKTHO BJIMjaaT BpP3 IPO-
IIeCOT HA 3apacHyBame Ha (GPaKTypH U KOCKEHH
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Bone remodeling, analyzed by serum markers, indi-
cate normal or reduced bone resorption, while bone
formation is reduced, as shown by numerous histo-
morphometrical studies*® 20,

Sometimes significant decrease in serum osteoc-
alcin displays in diabetic patients, compared with
healthy control group, but sometimes not, indicat-
ing the imperfection of each marker individually'®

21,22

If insulin has anabolic effect on the bone tissue,
then it is logical to expect that bone destruction will
stagnate in optimizing metabolic control when nor-
malization of calcium metabolism occurs, thus pro-
viding a negative correlation of osteocalcin with gly-
cosilated hemoglobin (HbA1C). Serum osteocalcin
is significantly higher in patients with HbA1C < 7,5,
compared with patients with HbA1C> 7,5 .

In terms of diabetes length, Brandao et al.?* showed
that there was no correlation between serum bone
markers and length of diabetes. Influence of diabe-
tes duration on osteogenesis and serum values of
bone metabolism markers have different explana-
tions by different authors.

Patients with newly diagnosed insulin-dependent
diabetes have affected bone formation due to ab-
sence of the anabolic effect of insulin, while in the
long term diabetes, vascular complications are those
who can influence the reduction of bone mass=.

In healthy organisms bone resorption is followed by
an equivalent bone formation.

Reduced bone reparation in diabetics occurs due to
decreased production of bone matrix or a reduced
number of cells that are responsible for the produc-
tion of matrix®* 5.

All mentioned parameters can be applied to all
bones in an organism. Jaw bones are specific be-
cause of their unique function to support the teeth
and the masticatory forces transmission.

Lack of functional forces leads to fragility of the jaw
bones®.

Metabolic aspects of diabetes as a systemic disor-
der, directly atfect the healing of fractures and jaw
bone defects caused by osteotomy or as a result of a
pathological process.

The review of the literature in this paper refers to
the time required for healing of alveolar defects'® =7
28 that occur after oral surgery (extraction of impact-
ed teeth, apicoectomy or cystectomy).
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IedeKTH BO BIJIHITUTE HACTAHATH CO OCTEOTOMHja
WJIM KAKO PEe3yJITAT Ha TATOJIONKH Tporiec. IIpe-
IJIEeJIOT HA JINTEPATYpaTa BO OBOj TPY/, Ce OHEeCyBa
Ha BpeMeTo IOTpebHO 3a 3apacHyBamhe Ha aJIBeo-
napHuTe AedekTn' 27 28 KOU HacTaHyBaaT 0 Opa-
HO-XUpYpIIKAa HWHTEPBeHIHja (eKeTpakIyja Ha UM-
TIAKTHPaHH 3a6H, aTHKOTOMH]a HJIA IIUCTEKTOM]a).
Cryuure BO KOM c€ HCTPAXKyBa KOCKEHOTO 3apa-
CHYBAaH:€ HA OPATHOXHDPYPIUKHTE edeKTH MOoKe
Ia bmpar paguorpad)cki ¥ XHCTONIOMIKKU??. Ormm-
To e mpudareHo fexa paguorpadcKUTe CTYIHH ce
nonpu@aTINBH 33 HCTPAXKYBAYUTE 3apajl eTH4-
KHOT MOMEHT Ha HCTpakyeameTo. Hanpemokor Ha
KOMIIJyTePCKUTe cO(TBEPH OBO3MOXKYBA MpEIH3HA
aHaNM3a HA JWTHTAJHM3UPAHH pajuorpaduu IpH
[ITO Pe3yJTATHTE Ce MCKAXKYBAAT KAKO IIPOLIEHT Ha
KOCKEHO 3aPacHyBambe BO O/IHOC HA OKOJIHATA 3/[pa-
Ba Kocka. /lururannara paguorpaduja e 0CTaIHa,
€KOHOMCKH OAPKJIHEA H € o0ap anTepHaTHREH Me-
TOZ, 32 OLIEHKA HAa KOCKEHATa MHKDPOAPXHUTEKTYypa.
Mozxke /1a ce ynoTpeGu U JeH3UTOMETap 32 aHAIU3a
Ha PeHJITeHCKU CHUMKH H HHBHA cropezba co cre-
HeHOT Ha HOBA KOCKeHa (hopManija IIpH IITO PesyJi-
TATHTE Ce MPUKAKYBAAT KAKO MH/IEKC HA KOCKEHO
3apacHyeame (BHI-bone healing index) uzpasen Bo
MPOIIEHTH3" 3!,

Kockenoto zapacHysame crioper Kalfas IH.? ce oa-
BHUBa BO TpH ¢a3u: uadramaropHa dasa, Gasa Ha
pemapanyja 1 ¢asa Ha peMoJe/IHpame.
Boundnamaropnara dasa (kojaTpae HEKOJIKY fleHa)
Ha MecTOoTO Ha 1eheKTOT HacTaHyBa KpBapeme, Koa-
rynanyja u nHdraManyja. MHbIaMATOHATE KIETKH
(makpodaru, MOHOITUTH, TUMMOIUTH U TTOJTUMOP-
donyrneapu) kako u ¢ubpobracture ce HHMI-
TPHpPAaT BO KOCKATA CO IOMOIN Ha IPOCTATJIAHIH-
HUTe KOH Ce IVIaBeH IPOAYKT IIPH JIOKAIHA TKHBHA
Tpayma. OBa pesysTHpa €O II0jaBa Ha IPAHYJIAIIHO-
HO TKHBO, HHQMITPUpamke HA BACKY/IAPHO TKHBO U
MHTPAIHja Ha Me3eHXHMHH KIEeTKH.

Bo dazara Ha penapanuja, rpaHyIAHOHOTO TKHBO
ce 3aMeHyBa co pubpo3HO TKUBO BO Koe pubpobdia-
CTUTE I'0 TIOTIIOMAraaT BACKYJTapPHOTO BPACHYBabe.
DpaKkTypHOTO 3apacHyBaibe ce KOMIUIETHPA BO TeK
Ha ¢azara Ha peMojeIHpame Kora Kockara ja Jo-
OuBa CBOjaTa MPETXO/HA IPa/10a, CTPYKTYPa U MeXa-
HUYKA H3/IPKIIHBOCT. PeMOo/IeTHpareTo 011 CIopo,
BO BpEMEHCKH IePHOJ, Of HEKOJIKY MeCcelly, IypH U
TOJIMHH.

Pasnuuny cucreMcku QAaKTOPU MOXKe 1d IO MHXH-
6upaaT KOCKEHOTO 3apacHyBame, Kako IyIIeHe,
MaJIHYTPHITH]ja, [HjabeTec, 0CTEONOPo3a WIH pey-
MaTOW/IEH APTPUT. XPOHUYHATA XUIEPIVIMKEMU]ja
JIHUPEKTHO BiMjae Bp3 IIPOLECOT HA KOCKeHO dop-
MHpabe, KAKO Pe3YJITAT HA IITO € 3aCEerHaTO M 3a-
pPacHyBameT0 Ha OPAJHO-XMDPYPIIKU Je@EeKTH BO
azara Ha ocuduKanMja H peMOAeIHPAE HA Je-
texror.

44

“Ss. Cyril and Methodius” Universi
Review of Faculty of Dentistry - Skopje

in Skopje

Bone healing of oral surgical defects can be inves-
tigated by radiographical and histological studies®.
It is generally accepted that radiographical studies
are preferred by researchers because of their ethical
point.

Advances of computer softwares enable precise
analysis of digitalized radiographs where results are
expressed as a percentage of bone healing compared
to the surrounding healthy bone.

Digital radiography is available, economically viable
and good alternative method for assessing bone mi-
croarchitecture.

Densitometer can also be used for radiographic
analysis where results are shown as bone healing
index (BHI-bone healing index) expressed in per-
centsse- 3,

Bone healing by Kalfas IH.> has three phases: in-
flammatory, repair and remodeling phase.

In the inflammatory phase (lasting several days)
bleeding, clotting and inflammation occurs on the
defect site.

Inflamation cells (macrophages, monocytes, lym-
phocytes) and fibroblasts infiltrate the bone by
means of prostaglandins which are the main prod-
uct in local tissue trauma.

This results in an appearance of granulation tissue,
vascular tissue infiltration and mesenchyme cells
migration.

In the phase of repair, granulation tissue is replaced
by fibrous tissue in which fibroblasts promotes vas-
cular in growth.

Fracture healing is completed during the phase of
bone remodeling when bone gets its previous build-
ing, structure and mechanical durability. Remod-
eling goes slowly in a period of several months, even
years.

Various systemic factors may inhibit bone healing,
such as smoking, malnutrition, diabetes and osteo-
porosis. Chronic hyperglycemia directly affects the
process of bone formation, resulting in impared
healing of oral-surgical defects in the phase of os-
sification and remodeling.

In most papers, bone regeneration and residual cav-
ities reduction in the jaw bone (and bone density)
are monitored by computer analysis of preoperative
and postoperative panoramic radiographs.

Clinical and radiographic trials are made at 3, 6 and
12 months to evaluate size reduction of the cavity
and bone density changes compared with postop-
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Bo Hajronem 6poj TpYAOBH KOCKEHATA PereHepalyja
M peAyKIHja Ha Pe3U/yaTHH KABHTETH BO BHJIHY-
HHUTE KOCKH (KAKO M KOCKEHATA TYCTHHA) Ce CJIE/IaT
IIPEeKy KOMITjyTepcKa aHaIH3a Ha IpefolepaTHBHH
M IOCTOIIEPATHBHM HNAaHOPAMCKHM peHAreHrpadHu.
HcnuTyBarmara ce KINHUYKA U Paguorpad)cku 1o
3, 6 U 12 Mecenu 3a eBIyalHja Ha PeyIIHPaHATA
roJeMHHA Ha KABUTETOT W IIPOMEHUTE BO KOCKEHA-
Ta TYCTHHA CHOPEAEHO CO MMeJUjaTHaTa IOCTOIe-
PaTHBHA IIaHOPaMCKa peHAreHrpadujas? 33 34 35,

Bo npernesiot ojf aMTEpaTypara npocie/IeHH Ce CTy-
JIMY BO KOW BHJIMYHUTe Jied)eKTH 3apacHyBaat Ges
yrnorpeba Ha xockeH rpadt. Bo crygujaTta Ha Kim
TS, Lee JH.3® mpocneneHu ce 45 NalUeHTH HpeKy
aHaIH3a HA pasuorpaduu Ipes H 10 XHPYPIIKATa
eHyKJIealHja u 1o 6, 12, 18, 24 mMecenu. Menurypa-
HH ce IOBPIIMHM HA 3a37PaByBaibe U BOJIYMEHCKH
nmpoMeHH. KIWHHUYKH, CIOHTAHOTO 3apaHyBaHE €
3aBPIIEHO II0 12 MeCelH, HO KOMILjyTepcKaTa aHa-
JIM3a Ha PeH/reHrpadHuuTe MOKAXKYBa 79,24% IITO
cropez; Dominiak et al.3” 3uaun nexommieTHo 3apa-
CHyBams€ (BTOD WJIH TpPeT CTAHYM).

Cnopez Than Hren N, Milijavec M.3® pannorpadcko-
TO CJIeZleE-e Ha CIIOHTAHOTO 3apACHYBAaE II0 2, 6 U
12 MecelH IOKaXyBa IIPOICHT HA 3apACHyBambe 0]
88% BO 0JTHOC Ha JIEH3WUTETOT HA OKOJIHATA 3/IpaBa
Kocka. Bo ciayuamTe co nomanu oceastHH AedekTu
(co mpeuHHK Of 20-30 MM) (HUHATHOTO 3apacHYy-
Barbe € 97%, a Kaj morosieMuTe (Haj| 30 MM BO IIped-
HHK) 3apacHyBameTo e 84%, MepeHo 12 MecelH 110
HU3BpIIeHaTa HHTepBeHnHja. Cropes OBHE aBTOPH
CIHOHTAHOTO KOCKEHO 3apACHYBabe JUPEKTHO 3aBH-
CH OJf FOJIEMHHATA HAa KOCKEHHOT Je(eKT KaKO U Of
HEropaTa aHATOMCKA JIOKaiu3aiuja. Pammorpad-
CKHTe aHATH3H IMOKA)KYBaaT IOCTEIIeHa PeyKIIHja
HA I'OJIEMHHATA HA KOCKEHHOT JIeeKT BO CHTe CIIy-
YaW BO TeK Ha HCIMTYBaHHUOT nepuo. IlocreneH e
H TIOPACTOT HA KOCKEHHUOT JIEH3UTET KAaK0 Kaj MaK-
CIUTAPHHUTE TaKa U Kaj MaHauoyapHure gedexTH.
Bpemerpaemero Ha 3apacHyeameTo cnopen Pradel
et al.» ce pasnmkyBa off HaBefileHOTO. KockeHHOT
JICH3UTET HA OCeamHuoT JedeKT II0 12 MecelH e
48% cropenieHO cO OKOJIHATA KOCKA, JOIeKa 10 24
Mecell U3HecyBa 91% .

CrioHTaHO 3apacHyBame Ha BUIHYHH JledeKTH II0
eHyKIealja in toto Ha BHJIMYHH ITHCTH CO cpefHA
rosiemuHa (6X3 cM) MOKaxKyBa peIyKIHja BO TO-
JIEMHHATA HA PE3UAYATHHTE KABUTETH U IIOCTEIIeH
[I0pAaCT BO KOCKEHUOT JIEH3UTET Kaj cute aedekTH
cI1e/ieHo 6, 12 B 24 MeCeIH OCTONEePATHBHO Ha -
TUTAIHA peHAreHrpaduja.

[TponeHTOT HA IPOMEHH BO KOCKEHHOT IEH3UTET
criopent Shokier HM, Khalifa GA.4* kaj manuGynap-
HHUTe Ae(eKTH € 72,2%, a Kaj MaKCHJIapHUTe 79,9%
10 24 MeCeIlH.

[TopacToT Ha KOCKEHUOT JIeH3UTeT IOKAKYBa BPe/-
HOCTH 071 48% 1o 12 Mecenu H 91% 10 24 MecellH
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erative immediate panoramic radiograph3> 333435,
In this literature review, studies where jaw defects
heal without using bone graft are followed.

Kim et al.3¢ followed 45 patients in their study, by
analyzing the radiographs before and after surgical
cyst enucleation and after 6,12,18, 24 months.

Recovery area and volume changes are examined.
Clinically, spontaneous healing is completed after
12 months, but computer analysis of radiographs
shows 79.24% where incomplete healing are shown
(second or third stage), according to Dominiak et
al.37

According Than Hren N, Milijavec M.3® radiographic
monitoring of spontaneous healing after 2, 6 and 12
months shows the healing rate of 88% compared to
the density of the surrounding healthy bone.

In cases of minor bony defects (diameter 20-30 mm)
final healing is 97%, and in the larger (more than 30
mm in diameter) wound healing is 84%, measured
12 months after the intervention.

According to these authors spontaneous bone heal-
ing directly depends on the size of the bone defect as
well as its anatomical localization.

Radiographic analysis showed a gradual reduction
in the size of the bone defect in all cases during the
examination period.

There is a gradual increase in bone density in maxil-
lary and in mandibular defects.

The duration of healing by Pradel et al.* differs from
the above. The bone density of bone defect after 12
months was 48% compared with the surrounding
bone, while at 24 months, it was 91%.

Spontaneous healing of jaw defects after enuclea-
tion of jaw cysts with medium size (6X3 cm) shows
a reduction in the size of the residual cavities and a
gradual increase in bone density of all defects fol-
lowed 6,12 and 24 months postoperatively on digital
radiographics. Percentage changes of bone density
in mandibular defects according to Shokier HM,
Khalifa GA.* is 72.2% and 79.9% in maxillary de-
fects after 24 months.

The increase of bone density shows values of 48%
after 12 months and 91% after 24 months compared
with postoperative immediate values.

Immediate recording is performed in order to deter-
mine starting point for calculation of bone density
immediately after the operation and the extent of
bone healing in a period of 24 months.
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CIIOPEAEHO CO MMEUjaTHUTE IOCTONEPATHBHE
BpefHOCTH. MMenMjaTHATa CHHMKA Ce TIPABH CO
IleJ1 OfIpe/iyBame Ha CTAPTHA TOYKA 33 IPecMeTKa
HA KOCKEHHOT [CH3UTET BeJHALI [0 OIEPAIMjaTa 1
CTENeHOT Ha KOCKEHO 3aPACHyBalbe BO CJIEIeHHOT
nepHoz o7t 24 Mecend. [IPOIEHTOT Ha TIPOMEHH Ha
KOCKEHHUOT JICH3UTeT Kaj MaHAUOyIapHUTE W MaK-
criapHuTe fedeKTH e MPUKaKaH Ha Tabesa 1.

Tabenai. IIpoyeHm Ha 3apacHysarbe 80 Pa3AUYHU
s8pemeHcKu nepuodu

(npeezemeno o7 Shokier HM, Khalifa GA. 2009)

3aKIydoK

IIpernenor Ha JMTEpPaTypaTa ynaryBa Ha 3aKJIydo-
KOT JleKa AnjaberecoT, KAK0 XPOHUYHO CHCTEMCKO
3a60yBame NPEIU3BHKYBA AITEPAIlHH BO KOCKe-
HHOT Merabomu3aM. CepyMCKHTe KOCKEHH MapKe-
PH ce TUPeKTeH HHAWKATOP 3a cocTojbara Ha KocKe-
HHOT MeTab0/In3aM, IPeTCTaBeH IPEKY MPOIecHTe
Ha KocKeHa (hopManuja v Kockena pecoprnuuja. bu-
OXEMHCKATa aHAJIN3a HA KOCKEHHWTE MApKepH € efl-
HOCTABHA U HEMHBA3HBHA IIOCTAIIKA.

Co mpermnesioT ce 100HBAAT MPAKTUYIHO YIOTPeOIIH-
BU CO3HAHMja BO O/THOC HA KBAJHUTETOT HA KOCKEHa-
Ta KOHCOJIH/IallHja KAKO OCHOBEH IIPe/yCIOB 3a Jie-
TEPMHUHHMPAbe HAa ONTHMAIHATd BPEMEHCKA paMKa
34 TIOIEIOBATEIHA TEPANTHCKO-PexabuanTannoHa
IIOCTaIKa Kaj 0Baa Ipyla MarHeHTH (IPOTETCKO Oll-
TEPETYBAIbE HA OPATTHO-XUPYPIIKH TPETUPAHU 3201
WJIH TIOCTABYBAE HA JIEHTAJIHH UMIUIAHTH BO MH-
HepaJH3HPaHa aJIBeosIa).
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The percentage changes in mean values of bone den-
sity in mandibullar and maxillar defects are shown
in table 1.

Table 1. Percentage of healing in different time pe-
riods

(according to Shokier HM, Khalifa GA. 2009)

Conclusion

This review of the literature leads to the conclusion
that diabetes as a chronic systemic disease causes
alterations in the bone metabolism.

Serum bone markers are direct indicator of bone
metabolism state, represented by the processes of
bone formation and bone resorption.

Biochemical analyses of bone markers are simple
and noninvasive.

The review offers practical and usable knowledge
regarding to quality of bone consolidation as an
essential prerequisite for determining the optimal
time frame for subsequent therapeutic rehabilita-
tive procedure in this group of patients (prosthetic
load of oral-surgical treated teeth or placement of
dental implants in mineralized socket).

BPEMEHCKM NEPHOA Makcuna maaubyna

UMEZH]aTHO 18,61% 22,94%

6 meceum 32,30% 33,30%

12 meceym 53,06% 56,40%

24 meceum 12.20% 79.90%
Ta6ena 1 / Table 1

TaGema1. IIponenT Ha 3apacHyBame Bo pasnuunu  Table 1. Percentage of healing in different time pe-
BDPEMEHCKHU TIEPHUOIH riods
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OIUPKOHHUYMCKH KO/JIYMUIBA 1 BESMETAJTHH KOPOHKHN

THE EFFECT OF CROWN FERRULE ON THE ENDODONTICALLY RE-
STORED TEETH WITH ZIRCONIA POSTS AND ALL CERAMIC CROWNS

Artopu: Canio JOBaHOBCKH"?,
Cama ITanuescka!, M. AtTanacosaZ,
Iletep Jernukap?, Jbybo Mapuon

1.Karempa 3a  CroMaroyiomrka  IIDOTETHKA,
Cromaronomkyn  ¢akynrer, YHusepsurer ,CB.
Kupun u Metonuj“, Crorje, MakesoHuja

2.Karenpa 3a Cromarosiomika  IIPOTeTHKa,

Mepunuackn — (haKyaTeT,
Jby6mpana, CrroBeHHja

YHuBep3UTET  BO

Autor: Saso Jovanovski'?,
Sanja Pancevska', M. Atanasova?,
Peter Jevnikar?, Ljubo Marion®

1.Department for Prosthodontic, Faculty for Den-
tistry, University “Ss. Cyril & Methodius” , Skopje,
Macedonia

2.Department for Prosthodontic, Medical Faculty,
University in Ljubljana, Slovenia

Ancrpakr

Lea: Opaain vitro cTymuja ja uerpaskysa dbpakxryp-
HATa OTHOPHOCT HA EHJOAOHTCKHA TPETHPAHHTE
3201 Bo (pOHTANHATA perHja, IpenapHpaHH co
HaJBOpeIlHa CTalajJKa H pecTaBpHpaHH CO ITHp-
KOHHYMCKH KOJYHIba, KOMIO3HTHH HAATpasidH H
Oe3MeTarTHl KOPOHKH.

MarepHjas 1 METOJ: 24 eKCTpaXHpaHH MaKCH-
JIApHH LIeHTPaJIHH HHITH3UBH Oe3 Kapuec Gea ce-
JIEKTHDAHH, CellapHPAaHH, eHIONOHTCKH TpeTHpa-
HH U [I0/IeJIeHH BO JIBe IPYIIH O IO 12 MPHMEPOLIH.

T'pynure A u B ru npeTcraByBaa eKCIepPHMEHTAN-
HuTe puMepory 6e3 u co 2 mm ferrule. TTo npe-
mapanijata Ha KOPEHCKHTEe KaHATH, KOTIHEbATA
Oea memeHTHpaHH, Oea M3pabOTEHH KOMIIO3UTHH
Ha/rpa/idK ¥ IPUMEPOIHTE BO rpymara B Gea mpe-
napupasu co 2 mm ferrule. IToroa Gea n3paborenn
Ge3MeTaIHU KOPOHKH 34 JABETe TPYIIH IPUMEDPOIIH.

Kako maTepHjai 3a eKCIepHMEHTATHHUTE HCTpa-
JKyBarba KOPHUCTEBME IHPKOHHYMCKH KOJTIHEGA
1.6 mm Y-TZPPost (IJS-MF) co perentueHa ¢op-
Ma BO KOPOHAPHUOT JeJI, KOMIIO3UTHH HAATPagou
(MultiCore, Ivoclar) u 6eameranman koponku (IPS
e.max Press, Ivoclar).

ExcIepHMeHTaTHUTEe IPUMEpOIH 6ea IOCTaBe-
HU BO akpwiaTHu Osoxoeu (ProBase Polymer/
Monomer, Ivoclar) u omroBapyBaHH HOZ, aroji of
450 Bo Instron Testing Machine 4301 (Instron
Corp., USA) co 6p3una o 1 mm/min /10 ¢ppakrypa.

Abstract

Purpose: This in vitro study investigated the frac-
ture resistance of anterior endodontically treated
teeth prepared with external ferrule (EF), restored
with zirconia posts, composite resin cores and all-
ceramic crowns.

Material and methods: Twenty four recently ex-
tracted caries-free human maxillary central incisors
were selected, sectioned, their roots endodontically
treated and divided into 2 groups of 12.

Groups A and B represented teeth prepared with a
omm and 2mm EF. After post spaces preparation,
posts were seated, cores were formed and in group B
circumferential shoulders were prepared for exter-
nal ferrule.

All ceramic crowns were made for the experimental
specimens.

As material for our experiments, we used 1.6 mm
Y-TZP(IJS-MF) posts with retention forms in the
coronary part of the post, build-up with core materi-
al (MultiCore, Ivoclar) and all-ceramic crowns (IPS
e.max Press Ivoclar).

The post/teeth specimen were embedded in acrylic
resin blocks (ProBase Polymer/Monomer, Ivoclar)
and loaded at an angle of 45 degrees in an Instron
Testing Machine 4301 (Instron Corp., USA) at a
crosshead speed of 1mm/min until fracture. Frac-
ture patterns and loads were recorded. Two-way
analysis of variance was used for statistical analysis.
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®pakTypHHUTE ONITOBADYBAHA H BUIOBUTE HA GpaK-
Typu Oea eBuzleHTHpaHH. JIBOCTPAHA aHAJIU3a HA
BapujaHca Oemle KOPHCTEHA 3a CTATHCTUYKA aHa-
32 Ha QpaKTypHHTE ONTOBAPYBAA CO CHTHH H-
KaHTHOCT P<0.05.

Buporute Ha dpakTypu 6ea aHATH3HPAHH CO OII-
THYKH MUKpockon Stereo Discovery V.8 (Carl
Zeiss, Germany) ¥ KOMIIAPHPAHH CO IIOMOII HA X2-
TECTOT.

Pesyararu: Cpejaure BpeHOCTH 33 (PPAKTypHH-
Te cHIH 3a TpynuTe A u B Gea 478.07N (+84.53)
u 638.61N (+£164.64). CurHuUKaHTHO TOMAIIHA
BpeZHOCTH 3a (pakTypHa cuia Gea eBUIEHTHPAHN
Kaj rpynara npumeponu 6e3 ferrule Bo ogHOC Ha
rpynara co 2 mm ferrule. /Teete rpynu mokaxaa
penapabunau dhpaxrtypu (67% rpymna A u 83% rpy-
ma B).

3arnydok: EnposonTckn TperHpaHHuTe 3a0wH,
[pelapupaly co 2 mm HazapopemeH ferrule mo-
KaXKyBaaT CHIHM(HMKAHTHO TorosieMa (hpakTypHa
OTIIOPHOCT BO OJIHOC HA eKCIIEPUMEHTAIHHUTE TIPH-
meponu 6e3 ferrule.

Koayunn 36oposu: ferrule, nupxonmym, komo-
3UT, HaATpaba, Ge3aMeTasHa KOPOHKA
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A significance level of p<0.05 was used for all com-
parisons. Failure patterns were analyzed with the
optical microscope Stereo Discovery V.8 (Carl Zeiss,
Germany) and compared using the chi-square non-
parametric test.

Results: The mean fracture strengths (+SD) for
fracture loads measured in Newtons for Groups
A and B were 478.07N (+84.53), and 638.61N
(+164.64). Significantly lower failure loads were
demonstrated in the group with 0 mm ferrule com-
pared to those with 2 mm ferrule. Failure patterns
within the groups revealed non-catastrophic failure
in 67% for group A and 83% for group B.

Conclusion: Within the limitations of this in vitro
study, endodonically treated teeth prepared with 2
mm external ferrule were found to be more fracture
resistant then teeth without ferrule.

Keywords: ferulle, zirconium, composite, post, all
ceramic crown
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Bosen

ITUPKOHUYM OKCH/THATA KEPAMHKA BO COBpEMEHATA
CTOMATOJIOIIKA MTPOTETHKA Ce MTOUECTO ¢é YIOTpeby-
Ba KAKO 3aM€Ha 3a MeTaJIHuTe Jierypu® >3, TloTpeba-
Ta 32 ecTeTCKa PecTaBpalyja Ha eHJO0I0HTCKH Tpe-
Tupanute 3a6u (ET3) co 6e3ameranuu HaArpa6eHn
CHICTEMH /IOBEJIE /10 YCOBPIIYBAathe Ha MATePH]jaJTuTe
H MeTOAMTe 32 pecTaBpanja* s, OBue HaArpaabeHn
CHCTEMH 3ae[JHO CO IIPeOCcTAHATHOT Jes of 3abHa-
Ta CYICTAHIA YHHAT €JHA IETHHA KOja BCYIIHOCT
MpercraByBa TpenapupaH 3a0 HOcay Ha W/(HATA
MIPOTETCKA KOHCTPYKIHja®.

TpaHcnapeHTHOCTa Ha IIeJIOCHO KePAMUYKHTE KO-
POHKH YCIIEIITHO € 3a/]0BOJIeHA €O yIIoTpeba Ha HOBO
0O/IMKYBaHW KepaMHUKH KOJI4HEba Of TeTparo-
HAJIHA TUPKOHUYM OKcuiHa kepamuka (TZP), cra-
OounusupaHa co 3 Mon% urpuyM okeup (Y203)7 %
ITocakyBaHHOT ecTETCKH e()eKT MOJKE /1A ce TIOCTHT-
He MHOTY H0JIECHO OHJIejKH ce 0BO3MOXKYBa 3roJe-
MyBame Ha TPAHCMUCHjaTa HA CBETVIMHATA CIMIHO
KaKO0 Kaj npupoanuTe 3a6n°. Merare He ro npe6ojy-
BaaT KOPEHOT M OCTAHATHTE MeKH TKHBa, Oupejku
HE CO3/]aBaaT KOPO3HCKH IIPOAYKTH KAKO METAIHH-
Te KOJTYHEbA'’.

3a 3roseMyBame Ha (paKkTypHaTa Pe3HCTEHTHOCT
ua ET3 norpe6Ho e 1a ce kpenpa ferrule oy mpeoc-
TAHATHOT ICHTHH 1 KopoHkaTa. Co mpemnapamnyja Ha
HA/IBOPEIIHA CTAIlaJIKa OKOJIy nepudepHUoT 06eM
Ha 3a00T, Of TMpeocTaHaTara 3a0Ha CYIICTAHIA Ce
dopmupa menturCcKH 06pau (Dentin Ferrule), co
mTo ce 06e36emyBa IPOCTOP 3a HAIETHYBarbe Ha KO-
poukara (Crown Ferrule)™.

IIpenapHUpaHHOT JEeHTHHCKH 06pad e Jesl of Haj-
rpaabara Ha 3a60T, I1a 3aT0Aa rO 03HAYYBaMe H KaKo
“Core Ferrule” wmu »Dentin/Core Ferrule«®2, Co
UpKyJIapHaTa Ipenapanyja OKoJIy HaJBOPEIIHH-
ot obeM Ha 3a60T ce opMHUpa HAZBOPEIIHATA TIO-
BPIIMHA HA JIEHTHHCKUOT 00pad Koja ja 03HAUUBME
kako »External Dentin/Core Ferrule« mim Hakpat-
ko »External Ferrule (EF)«®.

»Crown Ferrule (CF)« mu ferrule Ha xopoHkaTa
ro mojipazbupamMe Kako BHATPEIIHA MMOBPIIMHA HA
[EPBUKAIHAOT JIeJI Of KOPOHKAaTa Koja HAJIETHYBA
HAa HaJBOPEIIHATA CTAla/IKa Ha JEHTHHCKHOT 00-
pay, ja onkpy:yea 3abHara cTpyKTypa 3a 360° u
CJTY3KH KaKO TIPCTEH KOj ja 3aI[BPCTYBA H IIITHTH 3a6-

HaTa CTPYKTYpPa OJf BepTHKaMHA dpakTypa'® 4,

LlesTa HA OBOj TPY/L € /A TO CIIOPE/IMME BIIMjAHUETO
Ha HagBoperHUOT ferrule edexr Bp3 dpakrypHara
pesucrentTHOCT HA ET3 pecraBpupanu co IUPKOHH-
YMCKH KOJYHIbA 1 De3MeTaHN KOPOHKH.

“Ss. Cyril and Methodius” University in Skopje
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Introduction

In the modern dental prosthetics zirconium-oxide
ceramics is more frequently used as a replacement
of metal alloy* > 3.

The need for aesthetical restoration of endodonti-
cally treated teeth with metal free superstructure
systems led to improving of materials and methods
for restoration® 5.

These built-up systems together with the remaining
part of the tooth substance complete one unit which
actually presents a repaired tooth which is the bear-
er of future prosthetics construction®.

The transparency of the ceramic crowns is achieved
with the use of newly shaped ceramic posts from te-
tragonal zirconium — oxide ceramics, stabilized with
3 mol% yttrium-oxide (Y203)" 8.

The desired aesthetical effect can be achieved much
easily because it enables increase of light transmis-
sion similar to natural teeth®. These do not color the
root and the remaining soft tissues because they do
not create corrosive products as the metal posts*.

In order to increase the fractural resistance of en-
dodontically treated teeth, it is necessary to create a
dentin ferrule from the remaining tooth substance,
which is created by preparation of external ferrule
around the peripheral surface of the tooth which
enables space needed for the crown".

The prepared dentin ferrule is part of the build up
of the tooth which is why it is denoted as “Core Fer-
rule” or “Dentin/Core Ferrule™.

The circular preparation around the external sur-
face of the tooth forms external surface of the Den-
tin Ferrule which is denoted as “External Dentin/
Core Ferrule” or shortly “External Ferrule”(EF) =

Crown Ferrule (CF) is the internal surface of the
cervical part of the crown which is placed in the ex-
ternal ferrule of the dentin ferrule, it encircles the
tooth structure for 360 degrees, and it is used as a
ring which strengthens and protects the tooth from
vertical fracture >4,

The purpose of this study is to compare the influ-
ence of the external ferrule effect upon the fracture
resistance of endodontically treated teeth restored
with zirconium posts and all-ceramic crowns.
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Marepijasa u MeTOx

Bo oBaa in vitro cryyiija Gemnre nenuryBana gpaxtyp-
HATa PE3HCTEHTHOCT HA €HJOJOHTCKO TPETHPAHH
MAKCWJIADHH [EHTPAIHN WHIU3HBHU, PENapupa-
uu 6e3 u co 2 mm HazBoperieH ferrule. 3a Taa nen
ymorpeGUBME BKYIIHO 24 eKCTpaxWpaHH 3a6u, KOH
BEJIHAII [0 eKCTPaKiujaTa fea mocTaBeHu BO 0.1%
pactBop Ha TuMoJ. CesextHpaBMe 3a6u Ge3 kapu-
03HHU JIe3UH, TYKHATUHU WIH GPAaKTYPH.

Kopenckure kanamu Gea TperupaHu co K3™XF
Nikel-Titanium, Protaper, Dentsply (Starter kit),
ucnupanu co 2.5% xunoxyoput (B. Braun Medical
Inc., Germany) u OJTHETH CO JIATEPATHA KOHJIEH3a-
nuja Ha ryranepka mwrudTosu (Dentsply) u memenT
AH plus® (Dentsply DeTrey; Konstanz, Germany),
CIIOpe]] COBPEMEHHTE CTAHAAPAH 3a €H/IOZI0HTCKH
TpeTMaH.

Ha cenexkrupanuTe 3a0M M3BPIIMBME Celapaiuja
Ha KOPOHAPHHUOT Off, PaJAHKYJIaPHHOT JeJ1, IO IIPaB
aroJs1 BO OGHOC HA HAJIOJKHATA OCKa Ha 3a00T, 2 mm
WHITU3AJIHO Off I[EMEHTHO-EMA]I0BaTa TPAHUIIA, CO
TIOMOII Ha JiHjaMaHTCcKa cenmapupka (IsoMet® 1000
Precision Saw BUEHLER). Ilpenapanujata Ha Ko-
PEHCKHMOT KaHaJl 3a IUPKOHUYMCKHUTE KOJIYHIHA
ce U3BeyBalle co KamuOpupaHu ¢hpe3 MAITHHCKH
MPOIHUPYBAYH CO IUMEH3HUM COOJIBETHHM HA H30pa-
HUTE KOJTYUbA:

Set No. 2 REF 0150: length 15/8.5 mm, @ 1.6 mm
(Edenta AG/GmbH, Switzerland).

Bo copaborka mefy LlenTapor 3a ¢dHKCHA IpoTe-
THKA W THATOJIOTHja TMpH MeauiuHckn Qaxyiarer
(MF), Yuusep3aurer Bo Jby6spana u LleHTapor 3a
CTOMATOJIOIIKH MCTpaKyBama co OImesoT 3a WH-
JKHHepcKa kepamuka npu MuctutyT ,Joxed Cre-
dan” (1JS) Jby6spana, Slovenia, 6ea [u3ajHUpaHu
mwiHHAPHIHO-KOHHYHE Y-TZP (IJS-MF) xepa-
MHYKH KOJIYUEbA, CO PETEHIIMOHEH KOPOHADEH JIelI,
KoM ToToa Gea mpousBeneHH BO ¢dupmara Gald,
Tolmin, Slovenia” 516

Cauxa 1.

A. Illema na Y-TZP Post (IJS-MF): No. 2: length
15/8.5 mm, @ 1.6 mm.

B: IIpeuom pemeHyuoHeH npcmex co YuAuHIpu -
HO-KOHUYeH paduxyaapen dea.

ExcnepuMeHTaIHUTe KEPAMHYKH KOTUHEA CE H3-
paborenu oy Zircon oxide (ZrO2) mpag, crabwim-
3upaH co 3 mol% Yttrium oxide-Y203 (TZ-3YSB-E)
KOj e HerpaHy/JIHpaH, 6e3 OpraHCcKH AOJAaTOIH, CO
IMpOCeYHa roJIEeMIHA Ha 3pHATa 0] 0.57 M | COAp-
KM 0.25% Al203 gucnep3upaHy IapTHEKIH. 34 I0T-
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Material and method

This in-vitro study researched the fracture resist-
ance of endodontically treated maxillary, central,
incisors prepared with and without 2mm external
ferrule. For this purpose we used 24 extracted teeth
which were immediately placed in 0.1% solution of
Timol after the extraction. We selected teeth with-
out caries lesions or fractures.

Root canals were treated with K3tm XF Nikel-Tita-
nium, Protaper, Dentsply (Starter Kit), washed with
2.5% hypochlorite (B. Braun Medical Inc., Germany)
and filled with lateral condensation of Gutta-Percha
points (Dentsply) and cement AH plus, according to
the modern standards for endodontical treatment.

We separated the coronary part from the radicular
part of the selected teeth under a right angle in rela-
tion to the vertical axis of the teeth, 2 mm incisal
from the cement-enamel junction, with the aid of
a diamond saw (IsoMet 1000 Precision Saw BUE-
HLER).

The preparation of the root canal for zirconium -
posts was performed with calibrated mechanical ex-
panders (IJS) Ljubljana, with dimensions appropri-
ate to the selected posts:

Set No. 2REF 0150: length 15/8.5 mm, ®1.6 mm.

In cooperation with the Center for Fixed Prostho-
dontics and gnathology at the Medical Faculty, Uni-
versity of Ljubljana and the Center for Dental Re-
search with the Ceramics Engineering Department
within the Institute of Joseph Stefan (IJS) Ljublja-
na, Slovenia, we designed cylindrical-conical Y-TZP
ceramic posts with retentive-coronary part which
were later on manufactured by Gald, Tolmin, Slo-
venia? 516,

Figure 1.

A. Pattern of Y-TZP Post (IJS-MF): No. 2: length
15/8.5 mm, @1.6 mm.

B. The first retentive ring with cylindrical-conical
radicular part.

The experimental ceramic posts are manufactured
from zircon-oxide powder (ZrOz2) stabilized with 3%
mol yttrium oxide (Y203) (TZ —3YSB-E) which is
not granulated, without organic supplements, with
average size of the granules of 0.57 pm and it con-
tains 0.25% Al203 dispersed particles.

For the needs of the laboratory experimental re-
search, we used ceramic posts with a cylindrical-
conical form in the radicular part and 3 retentional
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pebure Ha J1abOPATOPUCKUTE EKCIEPHUMEHTAIHH
HCTpaXKyBama ynoTpeOMBMe KepaMHUYKH KOJTYHEhA
€O NWIHHIPHIHO-KOHWYHA (HOPMA BO PajIMKyJiap-
HHOT JIeJ1 ¥ TPH PETEHIINOHH IPCTeHH BO KOPOHAap-
HHOT Jies1. CaMo MPBHOT IIPCTEH-00pay e 1es KpyT,
JIOfleKa OCTAHATHTE /IBA PETEHIIMOHH IIPCTEHA Ce CO
paMeH IajaTHHAJIEH JIeJL.

KepaMHYKNTe KOJIYHIbA OTCTOjyBaa 5 min Bo yi-
TpasByuHa Gama co 96% eTHJI aJKOXOJI, ce Cyllea
M IIEMEHTHPAaa CO TEXHHUKA HA ATXE3HBHO IEMEH-
THPalbe CO CAMOBDP3YBAYKH KOMIIO3UTEH IEMEHT
Multilink® Automix (Ivoclar, Vivadent). Monobond
Plus ce amwmnnupaiie Ha KOJTYUHATA, CE YeKale 60
CEKYHIH H cymieine. Bo MOATOTBEHHTE KOPEHCKH
KaHAM Ce AITHIHpAlle caMO-HATPH3YBaYKH U Ca-
mo-payBauku (self-etching/self-curing) Multilink
Primer A/B co Tenka (violet) Mukpo-ueTknyka u ce
yeKalle 3 pearupa 15 CeKyHAH, a II0T0a ¢e OTCTPa-
HyBallle BUIIOKOT H CYIIEIIe CO XapTHEHH IITHJIITH.

Cauka 2. IPS e.max Press KOpoHKA UeMeHMuUpaHa
npexy Y-TZP xoaue co Hadzpadba.

CHTe eKCIlepUMEHTATHH IPHMepOoIH Oea mocraBe-
HH BO aKpUJIaTHU OJIOKOBH. 3a Taa IeJl CeKoj MpH-
Mepok Gente dukcupan Bo mapauenomerap (Bego)
CcO IMOABMKEH BepTHKa/leH Jpxkad M alUIMIUpaH
BO caMoBp3yBauku akpunar (Pro Base Polymer/
Monomer, Ivoclar) mocraseH Bo CTak/ieH MUIHHAAP
€O BHaTpellleH IIpoMep 17 N ¥ BUCHHA 25 M.

3a excrnepHMeHTAJHUTE HCTpaKyBama Ha ET3 ce
n3paboTHja HaArpagbu W NpPeKy HHUB COONBETHH
kopouku. Hajupeo Gea mzpaboTeHH MacTep Haj-
rpazidy 07 BOCOK, BIOKEHH CO MACA 34 BIIOIKYBAE
Bellavest SH (Bego) u 3aMeHeTH cO METATTHA JIETYPa
Ni-Cr (Wiron 99; Bego). Co Adapta system (0.6mm;
Bego, Bremen, Germany) npeky ,macrep” MeTas-
HaTa Hajrpanba ce MOJeIHpaa BOCOUHH KAIIUIH CO
OTBOD O 45° Ha [ANaTO-HHIN3AIHATA TOBPIIHHA,
KOH ce 3aMeHHja O MeTajHa JIerypa u HH I0CTy-
3KHja KAKO MaTPUIH 32 u3paboTka Ha yHUUIIUPa-
HH Ha[Tpasibu BO KOPOHAPHUOT JIeJI Ha CHTE IIUPKO-
HHYM OKCHJHH KOJYHIbA. M3paboTeHuTe MaTpHITH
(xaanu) Bo Gasara (koja HaserHyBa Ha celapupa-
Hara 3a6Ha moBpiKHA) 6ea 6 mm, CO HHIU3AJIEH
JjaMeTap 5 mm | BUCHHA 5 mm.

Ha MHNM3QJIHHUOT Kpaj 07 KaJamuTe, 3aCeKOT CO
3aKOceHa NOBpIIMHA (45°) ja HpercrasyBa maia-
TO-MHIHM3A/IHATA [OBPIIMHA HA KOjA Ce BPIIM OII-
TepeTyBameTo Ha Haxrpaabure. IIpeky oTBOpOT Ha
kananure, ce armmnupa MultiCore Flow (Ivoclar)
KOMIIO3HTEH MaTepHjasl 3a HaArpam0H II0 JHPeKTHA
MeTofla H ce nmoauMepusupa co Bluephase (Ivoclar,
Vivadent) nosimvepusanucka jiama.
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rings in the coronary part. Only the first ring is a full
circle, while the other 2 retentional rings are with a
flat palatinal part.

The ceramic posts remained 5 minutes in an ultra-
sonic bath with 96% ethyl alcohol, they were dried
and cemented with an adhesive cementing tech-
nique with self-curing composite cement (Multilink
Automix Ivoclar, Vivadent).

Monobond Plus was applied on the posts, and we
waited 60 seconds for it to dry. We applied self-
etching and self-curing Multilink Primer A/B in the
prepared root canals, with a thin micro brush and
we waited 15 seconds for a reaction, and then we re-
moved the excess and dried it with paper points.

Figure 2. IPS e.max Press crown cemented over Y-
TZP post with superstructure.

All experimental samples were placed in acrylic
blocks. For that purpose each sample was fixed in
a parallelometar (Bego) with a movable vertical
holder and applied in a self-curing acrylate (Pro
Base Polymer/Monomer, Ivoclar) placed in a glass
cylinder with a 177mm internal diameter and 25mm
height.

For experimental research purposes on endodonti-
cally treated teeth, we made superstructures and ap-
propriate crowns for them.

First of all we designed master wax build-ups, em-
bedded with Bellavest SH(Bego) and replaced with
metal alloy Ni-Cr (Wiron 99; Bego). Wax covers with
aperture 450 were modeled through the “master”
metal build-up with the Adapta System (0.6mm;
Bego, Bremen, Germany) over the palate-incisal
surface, which were then replaced with metal alloy
and served as a matrix for designing unified supra-
structures in the coronary part of all zirconium-ox-
yde posts.

The dimensions of the “matrix” in the base (which
lays on the separated tooth surface) were 6 mm with
incisal diameter of 5 mm and height 5 mm *.

The incisal ending of the “matrix”, the notch with
angled surface (450) represents the palatho-incisal
surface over which the superstructure loads are ap-
plied.

Through the aperture of the “matrix” the MultiCore
Flow (Ivoclar) material is directly applied and po-
lymerized with Bluephase (Ivoclar, Vivadent) poly-
meric lamp.

53




Yuausepsurer ,,Cs. Kupun u Metopuj“ Bo Cxomje

Crcanye Ha CToOMaTONOmKHOT (akyaTeT - CKolje

3abure Gea mozesreHH Bo Aee rpynu. [Ipeara rpyma
ja mpercraByBaa 3abuTe HAZ[OTPAJIEHH CO UPKOHH-
YMCKH KOJIYHIbA H CTAHAADAN3HPAHH KOMIIO3HTHH
Harpanbu, 6e3 mpenaparyja Ha Ha/JBOPENTHA CTa-
nanka. Kaj Bropara rpyma co IoOMOII Ha mapaseso-
Mertap Oellle HCIpenapupaHa CTaHAap/IN3HpaHa Ha-
JIBOpEIHA cTanaaka 3a 2 mm ferrule.

Cauxa 3. Hadsopewen denmumcxu obpay (0 mm u
2 mm »Ferrule«).

ITpeky Hajrpajadure, bea uzpaboreHn Oe3MeTaTHN
kopoHkH o7 IPS e.max Press (ci1. 2), Bo Programat
EP 5000 (Ivoclar, Vivadent, Lichenstein). IToroa
IIPHMEPONHTE TH onToBapyBaMe Ha Instron Testing
Machine 4301 (Instron Corp., USA) mox aromn on
45° TIpH TITO ce eBHU/ieHTHpAIle (QPAKTYPHATA CHJIA.
@pakTypupaHUTe TPHUMEPOIH TH aHAJIM3WPaBMe
€O OITHYKH MHKpockoln Stereo Discovery V.8 (Carl
Zeiss, Germany) (¢ 4.).

Cauxa 4.

A) Instron 4301 (Instron Corp., ZDA);

B) FE-VEM Light StereoMicroscope Discovery. V8
(Carl Zeiss, Germamy)

Kaj cure HCOUTYBaHU IIPUMEDOITH, CIIOPE]T JIOKAH-
3anujaTa ¢ppakTypuTe Gea IMoJeJIeHH Ha 5 HUBOA :

L.Penapa6uwiau ppakrypu

1.OpaKTypH JTOKAIHM3HPAHH BO KOPOHAPEH /el
-®pakTypa Ha KOPOHKa
-Opaxrypa Ha Haarpaznba
-Opakrypa Koirue

2.®pakTypH Ha Ipeoj Mel'y KOPeHCKH U KOPOHAPEH
zien

-OpakTypa Ha KoT4ye

-®paxTypa Ha KOpeH

3.OpakTypH JIOKATU3UPAHN HA KOPEHCKHOT e
-llepBUKaTHA TPETHHA HA KOTUE H KOPEH

4.JlonmymTame Ha aTXe3MBHATA BPCKA

II.Hepenapaowiau ¢pparTypH
-Cpe/iHa TpeTHHA HA KOJT4e H KOpeH
-AnKaHa TpeTHHA Ha KoJTue H KOPeH

CrarucTHYKa aHAJIH3a

JIBoHAacouHA aHAIM3a HA BapHjaHca (2-way ANOVA)
ce KOpHCTeIlle 33 KOMIIApaIHja Ha CPeIHUTe BpeJ-
HOcTH 3a cekoja rpyna. Co Tukey HSD Tecr, Gere
VTBpAeHA CUTHHGHKAHTHOCTA BO PABIHUKHTE IIO-
Mel'y rpynuTe npuMepord. PesysiraTure o Ha4u-
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The teeth were divided into 2 groups. The first group
represented teeth restored with zirconium posts and
standardized composite superstructures, without
the preparation of the external ferrule. In the second
group with the aid of parallelometer we prepared a
standardized external 2 mm Ferrule.

Figure 3. External Dentin Ferrule (0 mm and 2 mm
Ferrule).

Through the cores we designed all-ceramics crowns
from IPS e.max Press in Programat EP 5000 (ivo-
clar, Vivadent, Lichenstein).

The samples were loaded with Instron Testing Ma-
chine 4301 (Instron Corp. USA) angled under 450
and then we recorded the fracture force.

The fracture samples were analyzed with optical
microscope Stereo Discovery V.8 (Carl Zeiss, Ger-
many).

Figure 4.

A) Instron 4301 (Instron Corp., ZDA);

B) FE-VEM Light Stereo Microscope Discovery V8
(Carl Zeiss, Germany)

According to the localization of the fractures, all ex-
amined samples were divided into 5 groups:

1. Reparable fractures

1.Fractures localized in the coronary part
-Crown fracture
-Superstructure fracture
-Post fracture

2.Fractures between root and coronary part
-Post fracture
-Root fracture

3.Fractures localized on the root part
-cervical third of post and crown

4.Loosening of the adhesive connection
II. Irreparable fractures

-Middle third of post and crown
-Apical third of post and crown

Statistical Analysis

Two-way analysis of variance (2-way Anova) was
used for comparison of average values for each
group. The Tukey HSD test, determined the signifi-
cance in the differences between the group samples.
The results of the way of fracture of each group were
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HOT Ha ¢)paKTypa Ha cekoja rpyna Oea aHaJIH3Upa-
HH CO HemapameTrapcku x2 tect. CUTe pe3ysIrTaT o]
eKCIIepHMEeHTAIHUTE TeCTHpParba Oea CMeTaHH KaKo
CTATHCTHIKH 3HAYAJHH 3a P <0.05.

PesyaraTu

M3mMepeHy ce Cpe/HUTE BPEAHOCTH HA CHIIUTE TI0-
TpeOHM 3a dpakTypa Ha ET3 pecraBpupanu co 1.6
mm Y-TZPPost (1JS-MF)/MultiCore/IPS e-max
Press Crown, 0e3 H co Ipenaparija 2 mm HaJ{BoO-
pernHa crananka. JJobueHuTe CpeiHA BPEAHOCTH e
TIIpUKa’KaHU BO cJIelHUTe Tabenu u Aujarpamu (ta-
bena 1, rpadgukoH 1):

Tabeaa 1. CpedHu epedHocmu u cmavdapoHa de-
sujayuja Ha dipakmypHa cuara Ha ET3, 6e3 u co 2
mm Ferrule.

I'paguxon 1. Cnopedba na dpaxmypnu cuau (N)
nomedy ET3 pecmaspupanu co @ = 1.6 mm Y-
TZPPost(lJS-MF)/MultiCore/IPS e-max Press co 0
mm u 2 mm Ferrule.

3a npeara rpyna Y-TZPPost (1JS-MF)/MultiCore/
IPSe-max Press KODOHKHM Oellle M3MepeHa CpelHa
BpeHOCT 3a (hpakTypHa cuiia o7 478.07N (+£84.53),
JlofleKa 3a BTOpaTa rpyna HaHecyBamre 638.61N
(£164.64). IIpu criopesiba Ha BeTe IPYIIH Ce BEPH-
¢unupa CHrHU(MHUKAHTHO NOBHCOKA BPEJHOCT 3a
propara rpyna co 2 mm ferrule (p<o,05).

Pesynrature mokaxkaa 67% penapabmiHu dpakTy-
pu 3a npearta rpyna ET3 co DMPKOHHYMCKH KOJI-
uynmsa (0e3 ferrule) u 83% 3a Bropara rpyna (2 mm
ferrule), (Tabena 2, rpaduxon 2).

Tabenaa 2. Budosu Ha gipaxmypu

I'paguxon 2. Penapabunnu u HepenapabuaHu
dpaxmypu (0 mm u 2 mm ferrule).

Jduckycuja

Bo oBa eKCIIEPUMEHTAIHO HUCTPAXKYBAHE TO HCITH-
TYBaBMe YYIECTBOTO Ha NPEOCTAHATHOT JEHTHH BO
creapamero »Ferrule Effect«, co mpenapupame Ha
H4/[BOPEITHA CTAnaiKka U (OPMHUPAI-E HA[BOPEIII-
Ha TOBPIIHHA Ha JIEHTHHCKH 0o6pay TH. »External
Ferrule (EF)«.

[TupkynapHaTa Tpenapaiija okoJy nepudepHHoT,
IepBUKAaJIeH Jiesl Ha 3a00T ja ¢opMupa HATBOpEI-
HaTa MOBPINHHA Ha AeHTHHCKHOT obpau (EF), koja
OBO3MOXKYBA HAJIETHYBAE€ HA BHATPEIIHATA TTOBP-
MIHHA O IEPBUKAJIHHUOT JIeJI Ha KopoHKara »Crown
Ferrule (CF)«. CamM0 3aelHHYKOTO JIEjCTBO Mery
osue ase pasznuuHu cTpykTypu EF u CF, cozpmasa

“Ss. Cyril and Methodius” University in Skopje
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analyzed by the CHI-Square nonparametric test. A
significance level for p<0.05 was used for all com-
parisons.

Results

The average values of the needed forces for fractures
were measured on endodontically treated teeth re-
stored with 1.6 mm Y-TZP (IJS-MF) posts /Multi-
Core build-up cores/IPS e-max Press crowns, with
and without 2mm external ferrule.

The obtained average values are shown in the fol-
lowing tables and diagrams (Table 1, Chart 1):

Table 1. Average values and standard deviation
of fracture force on endodontically treated teeth
(ETT) with and without 2 mm ferrule.

Chart 1. Comparison of fracture forces (N) between
ETT restored with @ = 1.6 mm Y-TZPPost (IJS-MF)
/MultiCore/IPS e-max Press with o mm and 2 mm
Ferrule.

For the first group, Y-TZPPost (1JS-MF) /Multi-
Core/IPSe-max Press crowns, an average value of
fracture force was estimated from 478.07N (+84.53),
while for the second group it was estimated 638.61N
(£164.64). When comparing these 2 groups we veri-
fied a significantly higher value for the second group
with 2mm Ferrule (p<0.05).

The results present 67% reparable fractures for the
first group of ETT restored with zirconium posts
(without ferrule) and 83% for the second group (2
mm ferrule), (table 2, chart 2).

Table 2. Types of fractures

Chart 2. Reparable and irreparable fractures (o
mm and 2 mm ferrule).

Discussion

In this experimental research, we examined the par-
ticipation of the remaining dentin in producing the
ferrule effect, with preparation of external ferrule
and forming of an external surface of the dental fer-
rule (EF).

The circular preparation around the peripheral, cer-
vical part of the tooth, forms the external surface
of the dental ferrule, which enables resting of the
crown (CF).

Only the mutual action between these two different
structures creates a protective ring effect of tighten-
ing and strengthening — Ferrule effect’.
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OKOJIy HAZJBOPEITHHOT 06eM Ha 3a60T e/leH IPOTeK-
THBEH MPCTEHECT e(EKT HA CTErame W 3alBPCTY-
Bame".

Happopenrnara NOBPIIKHA HA JeHTHHCKHOT 06pad
[peTcTaByBa IUPKYJAPEH NapasesieH JeHTHHCKH
SHJI IOCTABEH KOPOHAPHO BO OJ{HOC HA TPAHHIIATA HA
npenaparnija. KopoHkaTa IHpPKyIapHO ja ondaka u
ja mpeloKpHEBa IpenapupaHaTa HaJBOPENIHa IOBp-
NIMHA HA JIEHTHH CO IEPBUKAJIHUOT AEJI Of CBOjaTa
BHATpEIIHA TOBPIIMHA U HA TOj HAUKH 00e36emyBa
HaZIBOpelneH edeKT Ha 3aIBPCTYBAbE -CTETAhE TH.
»External Ferrule Effect« (EFE) mely ZeHTHHCKHOT
o6pau H KopoHKAaTa' >,

3aToa, 3a4yBYBAETO HA HEOIITETEHA KOPOHADHA H
paguKy/IapHa 3a0Ha CTPYKTypa 3a Ipemnapalmja Ha
neHTHHCKH 06pad u cosmaBame »Ferrule Effect«,
ce cMeTa Jleka MMa KJIYYHO 3HA4erhe 32 OINTHMH3H-
pame Ha OHOMEeXaHHYKOTO O/[HECYBaIbe Ha PecTaB-
pHpaHHTeE 3a0m™ & 19, 20,21,

3uauw, ferrule effect mpumapHo 3aBucH 071 KOJTUYH-
HaTa Ha BKJIy4YeHaTa IPeocTaHaTa JIeHTHHCKA CyTI-
CTaHIIA BO IIPeIapUPAHUOT JEHTHHCKH 06pad Koj e
BO JIONHP €O TEPBUKAJIHHOT 7IeJl HA BHATPEIHATA
MOBPIIIMHA HA KOPOHKATa'® *% 2223, Bo ciyuaj Ha He-
JIOBOJIHA BUCHHA HA AEHTHHCKHOT o6pad joara o
HEIIOCPEeIHO OIITEPETYBAE Ha BpcKaTa Mel'y KoJrde-
TO M NpeocTaHaTara 3a6Ha cTpykrypa. Kora cunara
KOja fenyBa Ha 3abHaTa CTPYKTypa ja IIpEeMHHYyBa
H3IPIIMBOCTA, foafa 70 (GpakTypa Ha KOJTYETO
wiu 3a60T. I[BpeTHaTa Ha pecraBpupanute ET3 co
Y-TZPPost ce HamayiyBa cO HaMa/IyBame Ha IOBp-
IIMHATA HA IPEOCTAHATHOT JIEHTHH> 24,

U pesyniraTuTe Off HAMIATA CTYZAHja [IOKAXKaa JeKa
IBPCTHHATA HA IIPEOCTAHATHOT 326 € IOUPEKTHO
HOBP3aHa CO KOJIMYHHATA HAa IPEOCTAHATHOT 06eM
Ha fmeHTHH. Crope] IoBeke aBTOPH Ce Ipernopa-
gyBa obesbenmyBame 2 mm »Ferrule« Ha mapanes-
HUTE SHJIOBU HA JIEHTHH, ONKPY’KEHH OJi BHATpE-
IIHATA [EPBHUKAHA MOBPIIHHA Ha KOPOHKATa® 2%
27, IIpe3eHTHPAHUTE DPE3YJITATH Of CIPOBENEHOTO
HCTPAXKYBaH-e TIOTBP/IYBAAT /IeKa PasjIuyHaTa mpe-
napanuja Ha ET3 nmokaxcyBa paz/indHu eeKTH Ha
dpaxTypHa pesucrentHoct Ha ET3, Taka mro mo-
OueHWTE PE3YJITATH 33 2 MM Ce CUIHUMDHKAHTHO
PasIHYHU BO OJTHOC HA KOHTPOJIHATA TPYTIA IIPHMe-
ponu 6e3 HagpopemeH Ferrule. Ha ocHoBa Ha 106u-
eHHTe pe3yNTaTH 3a Buujanuero Ha ferrule effect na
ET3 pecraepupanu co Y-TZP kepaMHYKH KOTYHHA
M KOPOHKH IOTBPAMBME Zieka (PaKTypHATA Pe3uc-
TEHTHOCT € 3roJieMeHa co o0e30e/yBarme HaiBOpe-
nieH ferrule mefy seHTHHOT M KopoHKaTa. JJoOue-
HHUTe BPEeOHOCTH Of] HAITUTe HcTpakyeama 3a ET3
pecragpupanu co Y-TZP (IJS-MF) Post /MultCore/
IPSe.max Press KOpPOHKH €O 2 MM Ha/BOpelleH
Ferrule, cnopejiuBy ce ¥ MOTBPAEHH CO Pe3yiTa-
THTE Ha IIOBeKe aBTOpH™ % 29, 10:30,31,

Haydecke at al.** nsHecyBaaT IMOBHCOKH BpeJHOC-
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The external surface of the dentin ferrule is a circu-
lar parallel dentin wall placed coronary versus the
border of preparation. The crown circularly covers
the externally prepared surface of the dentin with
the cervical part of its internal surface, and in that
way it enables the external ferrule effect between the
dentin ferrule and the crown''* 7.

That is why, preserving of undamaged coronary and
radicular tooth structure for preparation of dentin
ferrule and forming of ferrule effect is considered to
be of significant importance for optimizing the bio-
mechanical reaction of the restored teeth '# ' 20.2:,

This means that, the ferrule effect primarily depends
on the amount of the remaining dental substance in
the prepared dentin ferrule which is in contact with

the cervical part of the internal crown surface 5 2=
23

In case of insufficient height of the dentin ferrule,
the connection between the post and the remaining
tooth structure is immediately overloaded. When the
force which acts on the tooth structure exceeds its
endurance level, it results in post or tooth fracture.
The strength of the restored ETT with Y-TZPost is
decreased when the surface of the remaining dentin
decreases®>24,

The results of our study show that the strength of
the remaining tooth is directly connected with the
amount of the remaining dentin. Many authors rec-
ommend 2mm ferrule on the parallel walls of the
dentin ferrule encircled from the internal cervical
surface of the crown?s-26.27,

The results presented from the conducted survey
confirm that the different preparation of ETT shows
different effects on fracture resistance on ETT so
that the obtained results for 2mm external ferrule
are significantly different compared to the control
group’s samples without external ferrule. On the
basis of the obtained results for the impact of the
ferrule effect on ETT restored with Y-TZP ceramic
posts and crowns, we confirmed that the fracture re-
sistance is increased by the external ferrule between
dentin and the crown.

The obtained values of our research on ETT restored
with Y-TZPPost (IJS-MF) /MultiCore/IPS e-max
Press crowns with 2mm external ferrule, were com-
pared and confirmed with the results of many au-
thOI'SQ’ 28, 29, 10, 30, 31

Haydecke at al.** obtained higher values compared
to the results gained with our research due to the
use of ceramic of one part samples.
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TH BO OJHOC Ha pe3yATaruTte MNOOHEeHU CO HAIIUTe
HCTPayKyBama MOpajii yrorpebata Ha KePAaMHUYKH
MPUMEPOLH O] e/ieH Jien (zirconia one piece). Hc-
THTE aBTOPH** HaBeIyBaaT JieKa co ymorpedara Ha
CTaKJI0KepaMUUKH HazArpasou Pontius u Huter 70-
OWBaAT CIMYHHU BPEJTHOCTH, HCTO Kako 1 Forbergers2.

PezynraTuTe mOKajkaa JAeKa IIUPKOHHYMCKHUTE
KOJTYMIba BO IpBaTa IPyNa JaBaaT pernapaOHIHu
dpaxrypu Bo 67% oz ciaydaure H 83% BO BTOpa-
ta rpyna co 2mm ferrule. VI moxpaj moBHcOKHOT
MPOIIEHT HA penapabmiHu (PPakTypH BO OJIHOC HA
HepenapabuIHK BO BTOpaTa Ipyna, HemapaMerap-
CKHOT X2-TeCT IOKAKa JIeKa He [I0CTOH Kopesanuja
Mely penapabuiHOCcTa Ha (PPAKTYPHUTE W THIIOT HA
npenapanyja (6e3 u co 2 mm ferrule). Akkayan u
Guelmez' npesentupaar karacrpodanHu GaKkTypu
Kaj THPKOHUYMCKE KoTuniba. Ho, Taa cTyamja, Kako
u cryaujara Ha Dilmener et al.* ce u3BezieHH Ha IUP-
KOHHYMCKH KOJTIHIba CO PAMeH KOpoHapeH Jiel1. Kaj
HAIINUTE eKCTIEPHMEHTAIHH TIPUMEDOIH U BO J[BETE
rpymu 6ea ynorpebeHH MHPKOHUYMCKH KOJTIHIBA CO
PEeTEeHTHBEH KOPOHApeH JieJl, KaJle MPBHUOT peTeH-
IHOHEH IIPCTEH TH IIPeHecyBa CUJINTE Ha [IBAKOIPH-
THCOK IHUPKYJIAPHO BP3 I€HTHHCKATA CTPYKTYpPA 10
[eJiaTa JIOKUHA Ha AKCHjaJIHUTe SH/IOBU Ha KOpe-
HOT Ha 3a00T. 3aT0a, CMeTaMe /IeKa 0BOj HAYHMH HA
MPeHOC Ha CIIM HA [IBAKOIPUTHCOK IIPHIOHECYBA
34 MOTOJIEMHUOT TPOIIEHT HA penapabuinuu dhpaxTy-
PH BO O/{HOC Ha HepenapabH/IHH U BO [BETE IPYIIH.
Cemnaxk, cMeTaMe JieKa ce MOTPeOHU IIOHATAMOIIHH
HCTPaKyBama 3a 0Baa mpo0JIeMaTHKa.

3axrygonu

TIpenapupanaTa Ha/[BOPEIIHA CTANIAJIKA BIMjae Ha
dpaktypraTa orriopHocT Ha ET3. Crnennure 3ak-
Jiygory, Oea M3BJIEUEHN BO DAMKHTE HA OTPaHMYY-
BAHATA HA 0BAA HH BUTPO CTYHja:

1.3abute Oe3 npenapupaHa HaJIBOPEITHA CTATATKA
(EF) 6ea dpakTypHpaHH cO CHTHU()UKAHTHO TIOHH-
CKH BPETHOCTH BO OJHOC HA 3a0UTe pecTaBpHPaHH
co 2mm EF.

2.OpaKTypUPAHHUTE EKCIIEPHMEHTAJIHH TPHMepPo-
1 6ea 00HOBNIUBH 071 67% 110 83%, BO [iBETE TPYIIH.

BrilydyBameTo Ha IIpeocTaHaTaTa 3abHa CTPYKTypa
BO HazjorpaayBameTo Ha ET3 co Haarpasbu u xo-
POHKM, ja 3roJieMyBa HHUBHATA ()pakTypHA OTIOP-
uoct. Kaj ET3, pecrasparujara co IHPKOHHYMCKH
KOJTYHEbA CO PETEHTHBEH KOPOHAPEH JIeJI, KOMIIO-
3UTHH HAATPa6HU U IPeCcyBaHH KOPOHKH U BO IBETE

IPYIIH {OBE/yBa /10 penapabuinu GpakTypu.

“Ss. Cyril and Methodius” University in Skopje
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The same authors® state that with the use of glass-
ceramic build-ups Pontius and Huter obtained simi-
lar results, as well as Forberger.

The results have shown that zirconium posts in the
first group present reparable fractures in 67% of the
cases and 83% in the second group with 2mm fer-
rule.

Besides the higher percentage of reparable fractures
compared to irreparable in the second group, the
chi square nonparametric test showed that there is
no correlation between fracture reparability and the
preparation type (with and without 2 mm ferrule).

Akkayan and Guelmez' present catastrophic frac-
tures in zirconium posts. But, that study as well as
the study of Dilmener et al.# was done on zirconium
posts without retentive elements in the coronary
part.

We used zirconium posts with retentive coronary
part in both our experimental groups, whereas the
first retentive ring transfers the chewing pressure
forces circularly upon the dental structure across
the full length of the axial walls of the root.

That is why we consider that this way of force trans-
mission of the chewing pressure contributes for the
larger percentage of reparable fractures compared
to irreparable fractures in both groups.

We still consider that further research is necessary
in this field.

Conclusion

The prepared external dentin shoulder influences
the fracture resistance of ETT. Within the limita-
tions of this in vitro study, the following conclusions
were drawn:

1.Teeth without ET were fractured at significant
lower loading then teeth restored with 2 mm EF.
2.The fracture patterns were restorable in 67% to
87% of the groups.

Therefore, the prepared external ferrule increases
the fractural resistance of the ETT. Restoration of
ETT with zirconia posts with retentive forms in
coronal part and MultiCore built ups/E-max press
crowns results in reparable fractures when subject-
ed to fracture loads.
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T

AL,

Cnuka 1 / Figure 1

U

Cnuka 3 / Figure 3

Cruka 1.

A. Tllema uHa Y-TZP Post (IJS-MF): No. 2: length
15/8.5 mm, @ 1.6 mm.

B: [IpBHOT PETEHIIMOHEH MIPCTEH CO I[HIHHAPHIHO-
KOHWYEH PaJIHKyJIapeH Jies.

Cnuka 2. IPS e.max Press KOpoHKa IleMeHTHpaHa
npexy Y-TZP kosde co Haarpaaoa.

Cnuxka 3. HaziBopeineH geHTHHCKH 06pad (0 mm u
2 mm »Ferrule«).

Crnuxa 4.

A) Instron 4301 (Instron Corp., ZDA);

B) FE-VEM Light StereoMicroscope Discovery. V8
(Carl Zeiss, Germamy)

Y-TZP (1JS-MF) Post/Multicore/Press Crown

Ferrule (mm) 0mm 2 mm
F(N) 478.07  638.61
+8D +84.53 +164.64

Tabesa 1/ Table 1
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Cnuka 4 / Figure 4

Figure 1

A. Pattern of Y-TZP Post (IJS-MF): No. 2: length
15/8.5 mm, ®@1.6 mm.

B. The first retentive ring with cylindrical-conical
radicular part.

Figure 2. IPS e.max Press crown cemented over Y-
TZP post with superstructure.

Figure 3. External Dentin Ferrule (0 mm and 2 mm
Ferrule).

Figure 4.

A) Instron 4301 (Instron Corp., ZDA);

B) FE-VEM Light Stereo Microscope Discovery V8
(Carl Zeiss, Germany)

ETT/Y-TZPPost(1JS-MF)/MultiCore /IPSe.max Press Crown
Hagpopemen ferrule
Bpoj na dpastypn 0 (mm)
0 mm 2mm
Penapabmmau 1.6 8 (66.6%) 10 (83.3%)
Hepenapatumm 16 4(33.4%) 2(16.7%)
TaGesa 2 / Table 2
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TaGena 1. CpegHH BPeAHOCTH U CTAHAAP/HA ACBHja-
nuja Ha ¢paktypHa cmwia Ha ET3, 6e3 1 co 2 mm
Ferrule.

Tabena 2. Buzion Ha hpakTypu

HOmm

N

B 2mm

8E g B

o

Omm 2mm

I'pacduxoH 1 / Chart 1

T'paduxon 1. Cropenda Ha dpaxrypuHu cunu (N)
nomery ET3 pecraspupasn co @ = 1.6 mm Y-
TZPPost(IJS-MF)/MultiCore/IPS e-max Press co 0
mm u 2 mm Ferrule.

Tpadpuxon 2. PemapaGwiHM u HepernapaOHJIHH
dpaxrypu (0 mm u 2 mm ferrule).

“Ss. Cyril and Methodius” University in Skopije
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Table 1. Average values and standard deviation of
fracture force on endodontically treated teeth (ETT)
with and without 2 mm ferrule.

Table 2. Types of fractures

W Series1
W Series?

2mm

0 mm

I'padukon 2 / Chart 2

Chart 1. Comparison of fracture forces (N) between
ETT restored with ® = 1.6 mm Y-TZPPost (1JS-MF)
/MultiCore/IPS e-max Press with 0 mm and 2 mm
Ferrule.

Chart 2. Reparable and irreparable fractures (0 mm
and 2 mm ferrule).
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Ancrpakr

IlaTorenerckure 36HIHYBAKA BO TeK Ha HHpIIaMa-
[MjaTa HA MAPO/IOHTAJIHUTE TKUBA CE CJIOKEHU U
MIOKPEHYBAAT MHOIITBO HA [IPOIECH H YHHUTEIIH.

Mely HUB BO MOCJIE/THHUBE TOJMHU CE€ TIOTOJIEMH Ce
MO/IATOIIMTE W CO3HAHHjaTa 3a YIECTBOTO HA CJIO-
OOHUTE paJUKaId H PEeaKTHBHHTE KUCIOPOIHU

dopmu .

1lenra Ha TpyHOT Gele f1a ce nae mMpervies U 1a ce
CHCTEMATU3UPAAT JIOCETAIIIHUTE CO3HAHU]A OFf JIH-
Teparypara 3a IMOTEKJIOTO, HAUHHOT HAa JIejCTBO U
cnenudUIHNATE ITaTOTeHETCKH JleyBara Ha CJIO-
OO/IHHUTE PA/IMKAIU BP3 TKUBATA HA [TAPOJIOHTOHT.

Ha xpaj on TpyzoT HanpapeHa e cHCTeMAaTH3aIIHja
Ha JIOCEralllHUTe CO3HAHWja 33 MOMKHOCTA 32 KO-
pHCTeHe HA AHTHOKCHJIAHCHUTE M IIPEJIOMKEHHTE
IIPOTOKOJIH BO TepalijaTa Ha IapOIOHTOIATH]aTa.

Kiyuau 360opoBu: cy1060HH PaUKaIH, pPeak-
THBHH KHCJIOPOHHU (POPMH, TapoJgoHTaIHA HostecT
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Abstract

Periodontal inflammation is a comlex mechanism
including a variety of agents and pathological pro-
ceses amongs which the role of ROS has been widely
investigated.

The paper offers a systematic review of data about
the origin, tissue destruction, and pathogenetic im-
plications of Reactive oxygen species (ROS) in peri-
odontal disease.

The paper offers and some strategies about the use
of antioxidant agents in periodontal therapy.

Keywords: free radicals, free oxygen species, peri-
odontal disease
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Bosen

CnobopuauTe pajuKkaiu 1o JeUHUIH]A Ce BHCOKO
PEeakTHBHH MOJIEKY/IH KOH BO IIOC/IE[HATA eJIeK-
TPOHCKAa OOBMBKAa MOKAT /la /00MBaaT wiu rybart
1o e/leH eJIeKTPOH. BakBaTa CTpyKTypa I' IIpaBd
HM3BOHPEJHO HecTAOMJIHH, IIa THE OICTAHYBAaT BO
OpraHU3MOT MHOTY KDaTKO BpEMe, BO PAHTOT Ha
e/lHa HAHOCEKYH/Ia WIH MoMasky. Mefyroa, 3a oBa
KpPaTKO BpeMe THe MOKe J1a IIPeJH3BHKAAT CepHo3-
HH OIITETYBama, IPeji ce Ha KIETOYHO HUBO KaKO:
omrreryBamwa Ha JJHK, reHckn Myranus, IpoMeHH
BO CTPYKTYpaTa Ha IPOTeHHHUTe (IIpaBejKu I'u TyIH
32 OPraHU3MOT), JINIH/HA NEePOKCH/IAIM]A, OKCH-
Jlandja Ha OJpefieHH €H3HMH, CTHMYJIMparhe Ha
CO3[IaBAETO HAa IMTOKWHH, I1a ce 0OBHHYBAaaT 3a
ABTOMMYHHTe 3a00/IyBama, AaTePOCKIEPOTHUHUTE
MPOMEHH M KaHI[EPOTEeHUOT PACT HA KJIETKUTE .

CroboHHTE pagUKaId MOKAT 71a GHAAT MO3UTHB-
HO HaenekTpusupanu (NADs+), HeraTHBHO Haese-
krpusupanu (02+-) wiu Heyrpasau (OHe) (co koH-
BeHIHja e mpudareHo HeClIapEHUTE eJIEKTPOHH J1a
ce 03HAYYBAAT CO ).

[locrojaT ompemeHH MOJIEKYJIH KAKO BOJOPOHH-
or mnepoxcyy; (H202), XWUNOXJIOpHATA KHCETHHA
(HOCI) u r.1. ,singlet” kucmopoz (102+) kou cTpyK-
TYPHO HE MPETCTABYBAAT PA[HKAIH, 4 UMaaT BHCOK
OKCH/IATIMCKH TIOTEHIWjall BO eKCTpalesyJiapHaTa
W HWHTpaleIy/apHaTa CpPeHHA. 3aTod, TEPMHHOT
c1060THY PaZiHKaId BO MOCJIEHUTE TOJHHHU CE 3a-
MEHYBa CO TEPMHHOT PEAKTUBHH KHCIIOPOIHHU Gop-
MH, KOH T'H BKJIYIyBaaT CIIOMEHATHTE MOJICKYJIH®.

Peayxnmjata Ha KHCIOPOAOT CO €/leH eJIeKTPOH
LOBEyBa IO CO3/aBaibe HA CYIEPOKCHEH aHjOH,
VIITE e/leH ZIONOJIHUTEIEH eJIeKTPOH BOJH /IO CO3-
JlaBarbe Ha BOJIOPOJIEH TIEPOKCHU/L, 4 TPET eJIEKTPOH
BOJH /IO CO3LaBare Ha XHUIPOKCHIIEH PafHKal, 3a
KOj Ce CMeTa JIeKa € HAJaKTHBEH MyTareH areHc J0-
OVeH KaKo IOCJIeUNa Ha JOHU3HPAYKO 3paverse.

Hexou KapakTepUCTHKU HA CI000HUTE paIuKaiu
ce JieKa:

- HACTAHyBaaT IPH OKCHUAOPEAYKTHBHHTE IIPOLECH
BO OPTraHU3MOT

- NOTEKHYBaaT Off HeYTPOQHIHHUTE TPAHYJIOIUTH,
MoHouHTHTe H GHOpO6IaCTHTe, KAKO H Off KJIeTKH-
Te Ha eHJIOTEJIOT HA KPBHUTE Ca/I0BH

- MOKaT Aa OHIaT IpeAu3BHKAHH O] VITPABHOIE-
TOBO 3pavuere, pasiijalija, mylemhe, 3araJieHa K-
BOTHA CPE/IMHA U CJL.

KopucTemeTo aHeCTeTHIIH, AaHAJITETHITH U IIUTOCTAa-
THUIM MOXKE /Ia TIPU/IOHECE 34 CO3/IABAHETO HA CJIO-

“Ss. Cyril and Methodius” University in Skopje
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Introduction

Free radicals (FR) are by definition highly reactive
molecules in which an electron can be added or sus-
pended from the last electronic shell. This structure
makes the FR extremely unstable, so they survive in
the body for a very short time, in the range of a na-
nosecond or less.

However, during this short time they can cause se-
rious damages, primarily on cellular level as: DNA
damage, gene mutations, changes in the structure
of proteins (making them unknown for the body),
lipid peroxidation, oxidation of certain enzymes,
stimulating formation of cytokines. Due to that, it
is thought that FR are responsible for some autoim-
mune diseases, atherosclerotic changes and malig-
nant alteration of cells.

Free radicals can be positively charged (NAD « +),
negatively charged (O2 « -) or neutral (OH +) (un-
paired electrons are marked with « by Convention).

There are certain molecules such as hydrogen per-
oxide (H202), hypochlorous acid (HOCI) and so-
called “singlet” oxygen (102 +) which are not radi-
cals by structure, but have a high oxidation potential
in the extracellular and intracellular environment.

Therefore, the term free radicals in recent years
was replaced with the term reactive oxygen species
(ROS), which include the mentioned molecules?.

The reduction of oxygen with an electron leads to
formation of superoxide anion. An additional elec-
tron leads to formation of hydrogen peroxide, and a
third electron leads to formation of hydroxyl radical,
which is considered as most active mutagenic agent
generated by the effects of ionizing radiation.

Some characteristics of ROS are:

- they are formed in oxidoreductive processes in the
body;

- they are generated in neutrophil granulocytes,
monocytes, fibroblasts and endothelial cells of blood
vessels;

- they can be generated as a result of exposure of
ultraviolet radiation, ionizing radiation, smoking,
polluted environment etc.

The use of anesthetics, analgesics and chemothera-
py may contribute to the formation of ROS.

Once produced, free radicals can react between

themselves, which is the least likely outcome con-
sidering their short lifetime.
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6oxuuTe panukany. EqHam cozzmaneru, cao6ogHN-
Te paJINKaJIH MOXKAT a pearupaar Merly cee, IIITo e
HAjIIOBOJIEH, HO BOEJHO M HAjMaJIKy BEpojaTeH Hc-
XOJL CO OIVIeZ] HA HUBHHOT KPATOK 3KHUBOT. JOKOJIKY
MPOAyKIHjara Ha JI00OHATE PAJIUKAIH € BO (u-
3HOJIOIIKH TPAHHIIM, TOTANl AHTHOKCHIATHBHHOT
CHCTEM Ha OPTaHU3MOT TH Bp3yBa 3a cebe GopmMu-
pajiky peakTHBHO cTabuUIHM coefuHenuja. MefyToa,
KOTa TPOAYKIHMjaTa e 3roJIeMeHa MJIM KOra aHTH-
OKCH/IATHBHHUOT CHCTEM BO OPTaHH3MOT € HCTPO-
mieH (MaTHYTpPHIIHja, IMeTH, 3rojieMeHa (QU3HIKa
aKTHBHOCT) TOTAIl THE Ke NpeH3BHKAAT BePIDKHA
peaknuja Ha co3/jaBae ce orosieM 6poj cio6oHu
PaJUKAIH KOH MOKAT /1a GU/IaT U MOPeaKTHBHH O
WHUIUjATHHOT, PEIU3BUKYBAjK BEPHIKHA peak-
[Hja Koja Teue ce JI0/leKa He ja IPEeKHHEe HeKOj Of
AHTHOKCH/IATHBHHUTE MEXaHHU3MH BO OPraHHU3MOT"?.

CroGoauuTe paguKaId H NAPOJOHTAIHATA
Ooaecr

JejerBoTo Ha cI060AHUTE pajHKaNd BO TEKOT HA
MAapOIOHTONATH]aTa € COTJIENAHO Of] ACHEKT Ha e/{Ha
uH(pIaMaTopHa coctojba. JluTeparypHHUTE IIOJATO-
L[ W HABEyBAaT CJIENHUTE OINTETYBAHA KOU MO-
JKaT 713 HACTAHAT BO MAPOJOHTAJHHTE TKUBA O/
JI€JCTBO HA CJIOBOHHTE PAIHKATINS,

OmwrreTyBarbe U IecKBaMalija Ha eUTeI0T Ha THH-
ruBata, 6abpeme U rybeme Ha eTacTHIHOCTA U KH-
HEHe Ha KOoJIaTeHUTE BJIAKHA,00eMHa pecoprimja
Ha KOCKaTa H HaMaJlyBarhe Ha Gp3HHATa HA Brpajy-
Bame Ha 1] IpOJIMH U Ha Kpaj, a MO3KeOH | KaKo 1Mo-
YeTHW MPOMEHH Ha KPBHUTE CAJ[0BH, 3a/1e0e/yBarhe
Ha SHIOT Ha KPBHUTE CAZI0BU U TPOMBO3H HA HCTUTE
€O CHTE MCXEMIYHHU ITOCTIETUITH.

Bo nporpecujaTa Ha mapofoHTanHaTa GosIecT cym-
TECTBEHA YJIOra MMa He{OCTUTOT HA TOKO(EPOII IpH
IITO PETUCTPHUPAHM CE TIPOMEHH O/] THIIOT Ha:
1.JleckBamManuja Ha €MUTEIIOT
2.Enem
3.JleykornuTHa HHGUITPAIH]A
4.0mreryBarbe Ha MeMOpaHara Ha puOpoOIACTH-
TE
5.HamasieHO HUBO Ha KaJIUyM W 3TOJIEMeHa pe-
COPIIMja HA aJIBe0JIAPHATA KOCKA
6.I'uHruBasiHa penecuja Bo mpejes Ha MOJIapuTe

ITpoMeHHTe Ha TAPOJOHTOT IPH XPOHHYEH HeZ0C-
THUTI' Ha AHTHOKCHAHCH €€ MHOTY CJIMYHH CO XpO-
HUYHHUTE WHBOJIYTHBHH IIPOMEHH KOM C€ jaByBaat
co crapeemero. OBOj MOIATOK /I03BOJTYBA /Ia Ce H3-
BJIete 3aKJIYIOKOT JleKa HAMaJIeHOTO BHeCYyBame Ha
AHTHOKCHJIAHCH BO OPIraHU3MOT TH 3a0p3yBa MHBO-
JIYTHUBHHTE HPOIECH KOH Ce jaByBaaT CO CTAPEEEHETO.
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If the production of ROS is in the physiological lim-
its, the anti-oxidative system of the organism binds
them, which results in formation of reactive stable
compounds.

When production of ROS is increased or when the
anti-oxidative system in the body is depleted (mal-
nutrition, diets, increased physical activity) they will
cause a chain reaction and create a number of ROS
that can be more reactive than the initial, causing a
chain reaction.

When the antioxidant mechanisms get active and
successfully neutralize the ROS, the chain reaction
stops running2.

ROS and periodontal disease

Effects of ROS during the periodontal disease are
experimentally studied mainly from the perspec-
tive of an inflammatory condition. Literature datas.
confirm set of changes in periodontal tissues due to
ROS such as:

- Damage and desquamation of the epithelium of
the gingiva;

- Swelling, loss of elasticity and tearing of collagen
fibers;

- Extensive bone resorption and reducing the
speed of incorporation of proline C;

- Thickening of the blood vessel wall (perhaps as
initial change) and thrombosis, leading to ischem-
ic consequences.

Furtermore lack of tocopherol has major role in the
progression of periodontal disease such as:

1. Desquamation of epithelium;

2. Oedema;

3. Leukocyte infiltration;

4. Damage on the membrane of fibroblasts;

5. Decreased levels of calcium and increased al-
veolar bone resorption;

6. Gingival recession in the molar area.

Changes in the periodontal tissues in chronic lack of
antioxidants are very similar to chronic involutive
changes that occur with aging.

Therefore, reduced intake of antioxidants in the
body accelerates the involutive processes that occur
with aging.
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IToTek,10 Ha peaKTHBHHUTE KHCJIOPOIHH (op-
MH BO TE€K Ha MAPOAOHTONATHjaTA

Hajrosiem usBop Ha c10600HH PAIUKAIH BO TEK HA
MAPOZIOHTONIATHjATA ce HEYTPOQHIHNUTE TPaHyJIO-
nETH, OUzejku 90% 071 BKYIIHHOT OPOj HA JIEYKOIIH-
TH BO THHTHBAIHHOT GUIYHJ BO TEK HA IOYETHATA
uH(UIaManuja ¥ 50% 071 BKYITHHUTE JIEYKOIUTH KOH
ro HHQWITPUpAAT IPUIIOJHUOT EITUTEN OTHalraaT Ha
HEyTPOMWIHNTE IPAHYJIONUTH.

THe TH IPOAYIHPAAT CYNEPOKCHIHHTE CI000IHH
pajiKaai Kako AaHTHOAKTEPHUCKH areHc, KoM 3a-
€IHO CO JIM3030MaJHHTE €H3HMH YIeCTBYBaaT BO
VHHIITYBAHkETO Ha (ParonMTHpaHWTE MHKPOOpTa-
HU3MU. JIOKOJIKY M30CTaHe IPOJyKIHjaTa Ha CyTie-
POKCHIHHUOT pafguKai, GarolUTHPaHATe MHKPOOD-
TraHM3MH Ce BpakaaT BO HHTEPCTHIIYMOT*.

MexaHH3MH Ha OIITeTyBalke Ha NapoJOH-
TAJHHUTE TKHBAa O] PEAKTHBHHUTE KHCJIOPOJ-
HH dhopMH

ITapojoHTaMHNUTE NATOTEHH Off CYOTHHTHBAJIHHOT
JIEeHTAJIEH IJIAK KOW Ce IVIABHH IPUIMHWUTETH Ha
apojoHTasHaTa 0oJecT, ja akTHBHpaar uHdIaMa-
Iujara NpeKy HeKOJIKY nathirra. OBaa aKTHBAIMja
ce coyuyea npeky CDi4 u Toll-like penentopure
THII 4, KOH Ce HAolaaT Ha KIeTOYHATa MeMbpaHa Ha
¢ubpobiacTiTe, CO MITO 3AMOYHYBAAT /1A CE CO3/1a-
Baar u ocyoboayBaar 6pojHH WHGIAMATODHH ITH-
TokHHH. CO TOA JIOKAIHO JPACTUYHO CE 3T0JIEMYyBa
6pojoT Ha HeyTPO(HIIHUTE TPAHYJIOIMTH KAKO IIPBA
JIMHHja Ha of0paHa.s

Bo Tek Ha uH(IaManMjaTa HACTAHYBA JIECTPYKIH]a
HA HeyTPOUIHHTE IPAHYJIONHUTH H 0CTI060/LyBame
HA CYIEePOKCHIHHOT PAJHKAJI, KOj H HE € MHOIY ar-
pecuBeH. MefyToa, CyepOKCHTHHOT PaJIUKAI BIe-
I'YBajKH BO PeakIyja co MOJIEKYJIHTe Ha BOZA CO I10-
cpeicTBO Ha GakapHM H JKeJIE3HH jOHH IOKpeHyBa
BepIDKHA PeaKIija Koja pe3yaTupa co GpopMupame
HA XUJIPOKCIJIHHOT PaiHKaJI, KOj € IaeKy opeak-
THBeH. XUIPOKCHIHHOT PAJUKAI HAjIecTo ce Io-
BpP3yBa CO IIPOMEHH Bo cTpykTypata Ha JIHK, ucnp-
MyBambe Ha aJleHO3UHTPHGOcATOT KAKO H TEeHCKH
MYTAI[HH H MAJIUTHY TpaHchopMaIun®.

Opn mpyra crpaHa, ce 3roJIEMYBa M CO3/aBAIETO HA
MaTPHKCHUTE METAIIPOTEHHA3H, IIITO JOBEAYBA JI0
JleCTPYKIHja Ha TkuBOTO. OBaa JieCTpyKIHja BOAH
JI0 XUIEPIPOAYKIMja Ha JIMIHIHH TEPOKCH/IH,
uH}pIaMaTOPHH MEIHjaTOPH U OKCHAMPAHHU IIPO-
TEWHH, KO O/ CBOja CTPaHA JIOTIOJIHUTEHO TH aK-
TUBHpaar Makpodarure, HeyrpodunuTe U Gubdpo-
GacTHTE W THe YIITe TIOBEKE cO3/aBaaT cJIOGO/IHH
pagukanu’.

Mefyroa, mo3HAYajHO € INTO BO TeK Ha HH)Ia-
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Origin of ROS during periodontal disease

The major source of ROS during the periodontal
disease are the neutrophil granulocytes.

That is because 90% of the total number of leuko-
cytes in gingival fluid during the initial inflamma-
tion and 50% of total leukocytes that infiltrate the
junctional epithelium represents neutrophil granu-

locytes.

They produced the superoxide free radicals as an-
tibacterial agents, which together with lysosomal
enzymes participate in the destruction of microor-
ganisms. Absence of free radical production means
returning of phagocytized microorganisms back to
interstitium#.

Mechanisms of periodontal tissue damage
by ROS

Periodontal pathogens from subgingival dental
plaque are major causers of periodontal disease.
They activate the inflammation through several
pathways. This activation occurs via CD14 and Toll-
like receptors type 4, which are found on the cell
membrane of fibroblasts, which begin to produce
and release a number of inflammatory cytokines.

Therefore, there is a huge increase in the number
of local neutrophil granulocytes as a first line of de-
fense.s

During inflammation there is destruction of neutro-
phil granulocytes and releasing superoxide radical,
which is not so much aggressive.

However, the superoxide radical gets in a reaction
with water molecules through the copper and iron
ions and initiates a chain reaction that results in for-
mation of hydroxyl radical, which is far more reac-
tive than superoxide. Hydroxyl radical is commonly
associated with changes in the structure of DNA, de-
pletion of adenosine triphosphate, gene mutations
and malignant transformation as well®.

On the other hand, formation of matrix metallopro-
teinases occurs, leading to destruction of the tissue.

This destruction leads to overproduction of lipid
peroxides, inflammatory mediators and oxidized
proteins, which further activate macrophages, neu-
trophils and fibroblasts, so they produce more free
radicals?.

However , more important is that during inflamma-
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MaIujarta XHIPOKCHIHHOT pafUKan IOKPEHYyBa
BEPIIKHA PeaKIyja MO3HATA KAKO JIMIMIHA Iepo-
kcuzanuja . Kako HajuecT cymerpaT Ha oBaa peak-
IHja ce jaByBa apaxXHAOHCKATA KHUCEJIHHA, a KaKo
KpajHH NPOAYKTH HAa OBAaa peakiuja ce jaByBaar
MPOCTATJIAHIMHH Of, CUTe KJIaCH CO CHTE TIPH/IPYK-
HH JI€jCTBA, KaKO ¥ TPOMGOKCAaHH KOH ja 3a0p3yBaar
arperanujaTa Ha TPOMOOLIMTHTE IIPEJM3BUKYBajKH
TpoM0O03a Ha KPBHUTE CAZ[OBHS.

CoBpeMeHHTE TEOPHH 3a IaTOreHe3aTa Ha mapa-
JIOHTOTATHjaTa 0CODEHO 3HAYEHE UM TPHJIaBaaT
Ha MPOMEHHUTE HAa KPBHHTE cafoBu. PakTopure Ha
PH3HK 3a HACTAHYBake Ha MapO/IOHTOIIATHja U aTe-
POCKJIEPO3aTA JIOBEJ[YBAAT /10 HEJIOCTATOK HA OMeEra
macuu kucenuHu (PAC). Toa mosemyea 0 ocsto6o-
[IyBarbe Ha paiKaIi Ha KHCIOPOOT IIPH aepobHO-
TO PasrpajiyBame Ha (ArONHUTHPAYKHTE JIEYKOITH-
TH, KOH CEé aKyMY/IMPaaT BO THHIHBAJIHATA TETHOCT
M TKMBOTO Ha IMHruBata. [losmMopdoHyKIeapHu-
Te JIEyKOUHUTH 01000/ [yBaaT WH(IAMATOPHH Me-
UjaToOpH, XUAPOJIA3H M KUHWUHH. OBHE MaTepHH
Mpeau3BUKYyBaaT Gazu Ha Juiaartandja u dasud Ha
cra3aM Ha KANWIdpPHATA MpPeXa BO THHTHBATA U
HMMYHOJIONIKH HAPYIIyBama. Il0CefoBaTeJIHO ce
jaByBaaT (a3 Ha XHUIEPOKCHja H XHMIIOOKCHja Ha
Mapo/IOHTOT | Ju(dy3Hja HA CTI0DOHUTE PAIUKATIN
071 THHI'HBAJIHOTO TKHMBO BO KOCKEHOTO TKHBO?,

Oxcupalijara Ha JIMOAHTE 107, JEjCTBO Ha CJI0-
fo/HUTE paJUKAIM BO KOCKEHOTO TKHBO, aTepoc-
KJIepo3aTa Ha KPBHHTE CAZI0BH BO KOCKEHOTO TKHBO
¥ MMYHOIIATOJIOMIKUTE MeXaHH3MH [IPeJH3BHKYBa-
aT JIECTPYKIIMja HA KOJIATEHWUTE BJIAKHA M PEcopIl-
[1ja Ha aJIBeoJIapHaTa KocKa’d.

Hcro Taka, TOKaXKAHO € JIEKa TPUCYCTBOTO HA CJIO-
bonauTe pamukay (0cobeHO CYyIEepOKCHAOT U BO-
JIOPOZTHHOT TIEPOKCHJ) MMa IIOTOJIEMa YJIora BO
aKTHUBAIMjaTa HA OCTEOKJIACTUTE OTKOJKY BO JIH-
PEeKTHATA PecOPIIIHja HA KOCKEHHOT MaTpHKC. KoH-
TPOBEP3HO, A30THHOT OKCH/I KOj UCTO TAKA BJIETYBA
BO Tpynara Ha PajHKaJii WUMa yJIora BO WHXHOH-
[HjaTa Ha KOCKeHaTa PecopIimja’®.

In vitro cTyauuTe mokakyBaar /ieka ci000AHUTe pa-
JIUKAJIH ce CIIOCOOHH fa lerpasupaar OpojHH KOM-
IIOHEHTH Ha eKCTPALIEIYyIapHHOT MAaTPHKC, IIPEJ ce
IIPOTEOIVIMKAHUTE, IIITO Pe3yJITHpa co MoguduKa-
nija Ha QYHKIHOHAIHUTE AMHHOKHCEIHHCKH IDY-
nu. OBa Bo/iM 10 (hparMeHTaIija Ha TPOTEHHUTE U
JIeNIOJIAMEpPU3aIyja Ha TJIMKO3aMHHOTJIMKAHHTE.
HerpaskypamaTta BPIIEHH HA aJIBeOIapHA KOCKA
071, ’KHBOTHHCKO ITIOTEKJIO HOKaaJie 3HavajHa Jie-
CTPYKIMja HAa KOCKATa BO TEKOT HA 24 yaca. Bo oji-
HOC Ha IIPOTEeHHUTE, 3a0esIeKaH0 e HaMaTyBamke Ha
MIPONOPIIMjaTa HA JIEYIIHH U KOMILIETHO OTCYCTBO
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tion, the hydroxyl radical initiates a chain reaction
known as lipid peroxidation.

The most common substrate of this reaction is
arachidonic acid, and products of this reaction are
prostaglandins of all classes with all their actions,
and thromboxane that accelerate platelet aggrega-
tion causing thrombosis of blood vessels as well®.

Current theories of pathogenesis of the periodontal
disease give big importance to changes in blood ves-
sels.

The risk factors for the occurrence of atherosclerosis
and periodontal disease lead to a lack of omega fatty
acids (FAS).

This leads to releasing of oxygen radicals during the
aerobic lysis of leukocytes that accumulate in the
gingival fluid and gingival tissue. Polymorphonu-
clear leukocytes release inflammatory mediators,
kinins and hydrolases.

These substances cause episodes of dilatation and
episodes of spasm of the capillars in the gingiva and
some immune disorders. Subsequently, episodes of
hyperoxia and hypoxia in the periodontal tissue oc-
cur, which leads to diffusion of ROS from the gingi-
val tissue in bone tissue?.

Oxidation of lipids by the action of free radicals in
bone tissue, atherosclerosis of the blood vessels in
the bone tissue and immunopathological mecha-
nisms cause destruction of collagen fibers and al-
veolar bone resorption as well®.

It is also demonstrated that the presence of free
radicals (especially superoxide and hydrogen perox-
ide) has a greater role in the activation of osteoclasts
than in direct resorption of bone matrix.

Controversial, nitric oxide, which also belongs to
the group of radicals, plays a role in the inhibition of
bone resorption®.

In vitro studies show that free radicals are able to
degrade a number of extracellular matrix compo-
nents, mainly proteoglycans, resulting in modifica-
tion of amino acid functional groups.

This leads to fragmentation of proteins and depo-
lymerization of glycosaminoglycans. Studies per-
formed on alveolar bone of animal origin showed
significant bone destruction within 24 hours.

When talking about proteins, there is a decrease in
the proportion of leucine and complete absence of
proline, tyrosine and phenylalanine.
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Ha MPOJIHH, THPO3HH U ¢deHunananuH. Co BAKBUTE
CTY/IHM Ce TIOKAMXKAJIO JIEKA XHIPOKCHJIHHOT Pajivi-
kan (OH) e mopeakTHBEH OTKOJKY BOJOPOHUOT
nepoxkeus (H202)4,

Virre efileH M3BOP HA CI0DONHH pajUKany BO Ia-
POJIOHTOT € HUKOTHHAMMJ| JIUHYKIeoTHs docdar
OKCHJIa3aTa, Koja ce cos3znasa Bo daronurure. Kaj
MAIIHEHTHTE CO AarpecHBHA IIAPOJOHTONATHja Cce
CMeTa JIeKa 3HAYUTETHO € 3TOJIEMEHO CO3/IaBarhe-
TO HA OBOj PEAKTHBEH MOJIEKYJI, KAKO Pe3yJTaT Ha
JIejCTBOTO HA MHKPOOPTaHHUAMHTE, A ce JaBa U Ofi-
Pe/ieH aKIeHT Ha Hac/Ie/[HaTa KOMIIOHeHTa. [lormos-
HUTEJIHO, MyTallHi Ha FeHHUTe KOH ce OITOBOPHH 32
dyuaxuonupame Ha Toll-like penenToprTe (0cobe-
HO THII 4) ce IIOBP3yBaar co Mo6GP30TO aKTHBHPALe
Ha HH}IaMaTOPHUTE PeaKIuu®>'°,

JIeCTPYKTHBHOTO JIjCTBO HA CIOOOJHWTE pajiMKa-
JIU BP3 PA3IHYHATE TKHBA MOXKE [ja e MPOLIEHH CO
JIETEKTHDAIbE HA OfpefleHH Omomapkepu. [JiaBHH
buoMapkepy Ha JHMIMAHATA TIEPHOKCHAALHja Cce
KOHjyTHPAHHUTE JHEHH, PEAKTHBHHTE CYIICTAHI[HH
Ha THOOapOWTypaTHATA KHCEIWHA (MaJOHAHAIIIE-
XUJI), M30TIPOCTaHA3H U JIp. Buomapkep koj ykaxcy-
Ba Ha omrreryearbe Ha JJHK e 8-xumpokcumeokcur-
BAaHO3WH. BUJIejkH MPOTEHHCKOTO OINTETYBAEGE O]
cTpaHa Ha I000IHUTE PAIUKAIIH € JI0CTA CIIOKEHO,
a MCTOTO C€ jaBYBA M IPH JPYTH MEXAHU3MH, HErO-
BOTO Ofpe/iyBatbe e Hecriennuuno. Cenak, aeHec
HAJUECT0 KAaKo OUOMApKeD Ce KODHCTH AaKpoJie-
HHOT'".

CrioMeHaTUTe TONATONH TH TMOTTHKHYBAaT IIpa-
HIamkara 3a aKyMyJIallija Ha IPOJYKTHTE Ha CJIO-
Oo/HUTE PaMKAIIM BO THHTMBAJIHATA TEYHOCT U
BO TUHTHBATa M cocToj6aTa Ha opajHaTa XMTHEHa.
Ce mocrapyBa IIpalIameTo 3a cocrojbara Ha mapo-
JIOHTOT Kaj MHJIABH/IYH CO BPOJIEH HEOCTATOK HA
AHTHOKCH/IAHTHH eH3uMU. TPrHyBajKH 071 KOHIIET-
[HjaTa Ha yJIorara Ha cJI000JHHUTe PAJHKAIIH BO Ia-
TOTeHe3aTa Ha apoJIOHTONATH]aTa, Ce CMeTa JIeKa e
HEeJTUCXOTHO /ia ce pa3paboT (dpapMaKkonpodHIaK-
cara Ha IapajOHTONAaTHjaTa co GHOaHTHOKCH/IAHCH
u ipyru 6uoperynatopu. CoBpeMeHHTe CO3HAHHja
VKa)KyBaaT Jieka oBaa apMaxonpoduiaakea tpedba
Ia 6uzie MOIOTHHUTENHA MEPKA HA Beke IMO3HATUTE
MEDPKH 3a MPEeBeHIHja Ha TIapOIOHTONATHjaTa.

CHeTeM Ha aHTHOKCHAATHBHA 3allITHTA HA IAPO-
JIOHTOT

Antnokcuzanc (AO) e cexoja CymicTaHIIHja KOja HMa
CIIOCODHOCT /Ia TO OJUIOKH WJIU TEJIOCHO CIIPEYr
OKCH/INPAIeTO Ha HeKoj cymcerpar. IlocrojaT MHO-
ry GHOJIONIKH MOJICKY/IH KOM MMAaT aHTHOKCH/A-
THBeH noreHnujan. Tyka cnara suramuHot I (ac-
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Such studies have shown that the hydroxyl radi-
cal (OH) is more reactive than hydrogen peroxide
(H202)".

Another source of free radicals in the periodon-
tal tissue is nicotinamide dinucleotide phosphate
oxidase, which is produced by the phagocytes. It is
thought that in patients with aggressive periodontal
disease there is significant increasing of the forma-
tion of reactive molecules, as a result of the action of
microorganisms, and it gives a certain emphasis on
hereditary component.

In addition, mutations in genes that are responsible
for the functioning of Toll-like receptors (especially
tvpe 4) are associated with faster activation of in-
flammatory responses35°.

The destructive effects of free radicals on different
tissues can be estimated by detecting specific bio-
markers.

Main biomarkers of lipid peroxidation are conju-
gated dienes, reactive substances of thiobarbituratic
acid (malondialdehyde) isoprostanases etc.

Biomarker that indicates DNA damage is 8-hy-
droxydeoxyguanosine. Since protein damage by
free radicals is quite complex and it occurs at other
mechanisms as well, its determination is not spe-
cific. However, the acrolein is the mostly used bio-
marker today.

All data raise the problem of accumulation of prod-
ucts of free radicals in gingival fluid, gingival condi-
tion and oral hygiene as well. The issue is what is the
state of the periodontal tissue in individuals with
congenital deficiency of antioxidant enzymes.

From the conception of the role of free radicals in
the pathogenesis of parodontopathy it is considered
that it has to be developed the aspects of pharmaco-
prophylaxis of periodontal disease with bioantioxi-
dants and other bioregulators.

Current findings suggest that this pharmacoprophy-
laxis should be additional measure to already known
prevention measures for the periodontal disease.

System of antioxidant protection of periodontal tis-
sue

Antioxidant (AO) is any substance that has the abil-
ity to delay or completely prevent the oxidation of a
substrate. There are many biological molecules that
have antioxidant potential. These include vitamin C
(ascorbic acid), vitamin E (tocopherol), vitamin A,
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KOpOHMHCKA KHceNHHA), BUTaMHHOT E (Tokodepos),
BUTAaMUHOT A, (-kaporeH, mosmamunau, NADPH,
[MCTEHH, TAYPHH, METHOHUH, PeAYIIMPAH TIyTaTH-
OH U Ap. HajBasKHU €H3MMHU KOH ja INTHUTAT KIIET-
KaTa O PeaKTHBHHUTE KHCJIOPOJHH PaJHKAIH Ce:
CyTIepOKCH/T H3MyTasaTa (MeTaloeH3HM), KOj ja
KaTalu3upa JU3MyTanujaTa (peakiiija Bo Koja JBe
WIEHTHIHY MOJIEKY/I MMaaT pasjIndHa cy0uHa);
Karajiazara M IepOKCH/1a3aTa, KOH T'o MeTaboIH31-
paaT BOJOPOAHHMOT MEPOKCH[; KAKO W Peaylupa-
HHOT TJIYTATHOH M TJIyTATHOH IEPOKCHIa3aTa Koja
COZIPIKU CEJIEHOIMCTENH, AHAJIOT Ha IIUCTEMHOT KOj
HaMecCTO cyI(yp COAPIKH CEIEH, KOj HCTO TaKa € 10~
3HAT KaKO CUJIeH aHTHOKCHIaHC'3.

AQ ja uaxmuOHpaar aBTOOKCH/AIHjaTa HA JTHIHIN-
Te TIOJ ZIEjCTBO Ha CJI000AHUTE Pa/IUKAIHN YIITE BO
uHHnHjarHara dasa. Oceer Toa, AO ru nExuOHUpaar
M aKTUBHHUTE (DOPMH HA KHUCIOPOAOT (CYIEPOKCHI
JIM3MyTa3d) BO MeMOpaHara Ha wkiaerkute. OkcH-
nupanute GOPMH Ha ACKOPOHMHCKATA KHCEIHHA Ce
BO300HOBYBaaT €O IJIyTATHOHOT, KOJjIITO 0GHBa
aromu Ha Bosiopoj o7f NADPH. Muxubupamero Ha
c0OOHUTE PAJUKAIH CE€ OCTBAPYBA CO JIAHEI[OT
[JIyTaTHOH-acKopOaT-Tokoepos, €O TpaHCIIop-
THPAe HA eJIeKTPOHU (BOZOPOZHHN) OJi MHPHUIHH
ayriieorunute (NAD u NADPH) xoH cnobonuuTe
pamukanu. OBoj MpoIiec rapaHTHPa KOHCTAHTHO HH-
CKO HMBO Ha ¢JI000/THU PA/IMKaIM BO KiaeTKuTe. [1a-
PAJIEJIHO CO 0BOj AHTHOKCH/IAHTEH CHCTEM BO KJIET-
KHTe, BO HHXUOUPAKETO Ha CJI000THUTE PaIHKATIN
VUECTBYBAaT W JIPyTH eH3uMu. Toa ce: IIyTaTHOH
HE3aBHCHH PEIYKTA3H, KATAIA3H H IEPOKCH/IAZH.

JlokanuzanujaTa ¥ KapaKTepPOT HA MATOJIONIKHOT
mpolec NpeAM3BUKAH Off cJIOOOAHUTE paJUKAIH 3a-
BHCH OZI;

1.Ilpupozara Ha €r30T€HHOT MHAYKTOP Ha CJIO-
B6oaHY paTHKaATH

2.T'enorunckure ocobunu Ha PAC BO Oj1e/THH
TKHBA.

dyuxnuoHanHara aktusHocT HA PAC Ha pasnuu-
HHTe OpraHH U TKHBA 3aBHCH OJI:

1.EHsuMckroT Kartabonusam  (JlexujporeHnsa-
1uja) v npoayknrja Ha NAD+H u NADP+H
2.CrermeHOT Ha HckopHcreHoeT Ha NAD+H m
NADP+H B0 OMOCHHTETCKHUTE [IPOIIECH

3.HuBOTO Ha METOXOHApPHjaIHATA OKCH/IATIMjA HA
NAD+H

4.Huporo Ha ecennujananotr PAC (toxodepo,
ackop0ar, 6nodIaBOHU/H U Ip.)*

HCI'II/ITYBaH:aTa NoKamaje JeKda aHTHOKCHUIAHTHA-
Ta 3alllTUTa Ha IIapoAOHTOT C€ MOJIXKH Ha JIaHeoT
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B-carotene, polyamines, NADPH, cysteine, taurine,
methionine, reduced glutathione and others.

Key enzymes that protect cells from reactive oxy-
gen radicals are: superoxide dismutase (metallo-
enzyme), which catalyzes dismutation (reaction in
which two identical molecules have different des-
tiny); catalase and peroxidase, which metabolize
hydrogen peroxide; and reduced glutathione and
glutathione peroxidase which contains selenocyst-
ein, an analogue of cysteine that instead of sulfur
contains selenium, which is known as a strong an-
tioxidant's.

AOQ inhibit the auto oxidation of lipids by the action
of free radicals early in the initial stage. Moreover,
AO inhibit the active forms of oxygen (superoxide
dismutasees) in the membrane of cells as well. Oxi-
dized forms of ascorbic acid are regenerated by glu-
tathione, which receives hydrogen from NADPH.

Inhibition of free radical is done by the chain glu-
tathione-ascorbat-tocopherol, by transporting of
electrons (hydrogen) of pyridine nucleotides (NAD
and NADPH) to free radicals.

This process ensures a constantly low level of free
radicals in cells.

Along with this antioxidant system, other enzymes
are included in inhibiting the free radicals in cells.

These are glutathione independent reductases, cata-
lases and peroxidases.

The localization and nature of the pathological pro-
cess caused by free radicals depends on:

1. The nature of the exogenous inducer of free
radicals;
2. Genotypic features of FAS in some tissues.

The functional activity of FAS in various organs and
tissues depends on:

1.The enzyme catabolism (dehydrogenation) and
production of NAD+H and NADP+H;

2.The degree of utilization of NAD+H and
NADP+H in biosynthetic processes;

3.The level of mitochondrial oxidation of NAD+H;
4.The level of essential FAS (tocopherol, ascor-
bate, bioflavonoids ete.)®

Studies have shown that antioxidant protection of
the periodontal ligament is performed by chain AO,
in so far as periodontal ligament is one of the tissues
with greatest vascularisation.
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Ha AQ, OTOJIKY MOBEKEe IITO MapOJOHTOT € €IHO
o7 Hajnobpo kpBocHAOMeHn TkuBa. Ho, HCTO Taka,
MAPOZOHTOT Ce OJJIMKYyBAd M CO BHCOKO HHBO Ha
dusnonomka mHGUITpanUja HAa HEYTPODUIHUTE
rPaHYJIONUTH KOUIITO NPOAYIHMpAaT KUCJIOPOJIHH
pazukanu. KapakrepucTuyHO 32 MAPOJOHTATIHOTO
TKHBO € INTO MMa IIOHHCKO HHMBO Ha THO/MIOBH AQ
(ryraTHOH) BO crnopesfa co PYTHTE TKHBA, a TO-
BHCOKO HHBO Ha ackopbaT M 1oroseMa aKTHBHOCT
Ha Karasnazara. IIpoussieryea ieka BO CHCTEMOT Ha
AHTHOKCH/IAHTHATA 3alITUTa HAa MAapO/IOHTOT OCO-
0OeHO 3HAUEHE UMAaT: KaTauasaTa, aCKOpOMHCKaTa
KkHceTnHa U GuodsiaponmanTe. OBa ce MOTBPAYBA
CO KJIMHHYKHTE Hceaysarsa. [Ipu HemocTaTok Ha
CIIOMEHATHTE AHTHOKCHJIAHCH ce 3abesekyBaar
JIECTPYKTHBHH IIPOLECH BO IIAPOJOHTOT, IIPeIH3-
BUKAHH O/ MMATOJIONIKOTO JIEJCTBO HA CJI00OAHHUTE
paguKann'®.

IToxpaj rejeTBOTO HA KPBHHTE CAZIOBH, CI0O0JHUTE
PasiMKaIH YIecTBYBAaT BO OINTETYBAmhaTa Ha HHBO
HA KJIETKH IIPeKy JIUIHIHA TIePOKCHALHja.

Kora xupoKCHTHHOT pafuKai ke ce Hajae Bo 6m-
3HMHA Ha KJIETOYHATa MeMOpaHa, pearupa co 609IHH-
Te ylaHmH Ha docdonmunuante, GopMupajku nepo-
KCH/IHH PaIUKaIH KOU ce HAjarpecHBHU PaIHKAIN
IITO TPEU3BUKYBAAT OIITETYBAHE HA KJIETKHUTE.
Joxonky Bo KieTouHATa MeMOpaHa IepOKCHTHHUTE
pazukanyu He 6uzaT Bp3aHu off ayida Toxodepoior,
KOj € eJIeH 0/] HAJMOKHHTe aHTHOKCH/IAHCH JIONUPAa-
HH BO KJIeTOYHATA MeMOpaHa, Ke HAacTaHe JIeCTPYK-

I];I/Ija Ha KJIeTOYHaTa MeMﬁpaHa H JIH3a Ha KJIeTKaTa
8,13

JlokosKy oBa He ce CJIyJH, IePOKCHIHHOT PauKall
HaBJIETyBa BO KJIETKATa IOKPEHYBajKH IpOIlecH
HA JIMNHJHA [IePOKCHIANN]A YHj KpaeH IPOLYKT e
MaJIOHHIHHUOT AHIeXu] Ule HaTpyIyBamhe BOIH
Z1o cMpT Ha knerkaTa. Op Apyra crpaHa, Kako Kpa-
€H MPOJIYKT Ha OBO]j IIPOLIeC ce jaByBa eJHHCTBEHA
KJIaca Ha npocrarnaHauH E2, mpocTaHOHAH, KOH
ce BKJIYYYBaaT BO MPOAYKNMjaTa HA JUMQOKUHE 1
MpeAU3BUKYBAaaT Bazo[WIaTallja H OCTEOKIACTHA
pecoprIyja Ha Kockata. KpajHuTe IpOAyKTH Ha
JINIHUIHATA TePOKCH/IAINja TPeIN3BHKYBAAT H I10-
peMeTyBame Bo HUBoATa H QYHKIIHjATa Ha KATIIHYM
AT® dazaTa, oTBOpame Ha MOPUTe Ha KJIeTOYHATa
MeMOpaHa, HATPYIIyBambe Ha KAJIIUYM BO KJIETKHTE
M aKTHBAIHja HA KIIHyM-3aBHCHHTE €H3UMH®.

JIOKOJIKY TIEPOKCHJIHHOT PAJIMKAJI HABJIE3€ BO MO-
HOITUTHTE [IOKPEHYBa EZCH crenudHIeH MeXaHu-
3aM Ha akTuBanuja Ha NF-kB nporenH koj ce Haora
BO IMTOIJIA3MATa BO HeaKTHBHA (opma. Bo Tek Ha
[APOIOHTONATHJATA TOj € AKTHBUPAH Off HHTEPJICY-
KHH 1, TYMOP HEKPOTH3UPAYKHOT daxTop Anda 1 u
enloTokcHHOT. MerfyToa, 1moj1 IejcTBO Ha ¢I000/[HH-
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But the periodontal ligament is characterized with
high physiological infiltration of neutrophil granu-
locytes which produce oxygen radicals.

It is characteristic that periodontal tissue has a low-
er level of thiolic AO (glutathione) compared with
other tissues, higher levels of ascorbate and higher
activity of catalase.

Therefore, the system of antioxidant protection of
the periodontal tissue significantly depends of cata-
lase, ascorbic acid and bioflavonoids. This is con-
firmed by clinical examinations.

In case of lack of the aforementioned antioxidants,
some destructive processes in the periodontal tissue
caused by pathological effects of free radicals are
seen',

Besides the effect to the blood vessels, free radicals
participate in damaging the cells by lipid peroxida-
tion.

When the hydroxyl radical is found near the cell
membrane, it reacts with the side chains of the
phospholipids, forming peroxide radicals which are
the most aggressive radicals that cause cell damage.

If the peroxide radicals in the cell membrane are not
bound by alpha tocopherol, which is one of the most
powerful antioxidants located in the cell membrane,
destruction of the cell membrane and cell lysis will
happen®.

If this happens, the peroxide radical enters the cell
raising processes of lipid peroxidation which end
product is malondialdehyde which accumulation
leads to cell death.

On the other hand, as end product of this process
there is a unique class of prostaglandin E2, pros-
tanoids, that are involved in the production of lym-
phokines and induce vasodilation and osteoclastic
bone resorption.

The end products of lipid peroxidation cause disrup-
tion in the levels and function of calcium ATP stage
as well, opening the pores of the cell membrane
which leads to accumulation of calcium in cells and
activation of calcium-dependent enzymes®.

If peroxide radical enters into monocytes, it raises a
specific mechanism of activation of NF-kB protein
located in the cytoplasm in an inactive form. During
periodontal disease it is activated by interleukin 1,
tumor necrosis factor alpha 1 and endotoxin. How-
ever, under the action of free radicals, it is trans-
formed into active form by direct oxidation. It can
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Te PafUKaIH, CO JUPEKTHA OKCH/AIIN]a IPEMIHYBa
BO akTHBHA JOPMA KOja MOKE /Ia ja IPEMUHE jasipe-
HaTa MeMOpaHa Ka/ie JIMPEKTHO YYeCTBYBA BO TPAH-
CKpPUIIHUjaTa U NPOAYKIHjaTa Ha MIPOHHGIAMATOP-
HU NUTOKUHM (MHTEpsieyKuH 2, 6, 8 TH® andal u
6era unrepdepon)®.

TokMy BO OBOj [IeJI € HACOYEH U MHTEPECOT Ha HAyd-
HUIUTE BO TMOCJIEHO BpeMe. UMeHO0, aHTHOKCH/IAHC
KOj YUeCTByBa BO KHHEH-€ Ha JIAHEIOT Ha MPOJyK-
[HjaTa Ha MEePOKCHAHHUTE PaJUKaIH, a CO Toa U BO
KOHTPOJIATA HJIM HAMAJIYBAFHETO HA MPOYKIMjaTa
Ha OpOHH(IAMATOPHH IHTOKUHH € IJIyTAaTHOHOT,
a caMara peakiHja € ceJleH-3aBUCHA. AHTHOKCH/IA-
TUBHUTE CBOJCTBA HA TJIYTATHOHOT CE JIOJIKAT HA
IIHCTEHHOT BO HETOBHOT COCTAB.

Bo Tek Ha MAPOIOHTONATHjATA MHKPOOPTAHU3MH-
Te 0f] IAPOJOHTATHHOT [1e6 TO TPOIIAT IHCTEHHOT
dopmupajiu BogopozeH cynduy (koj e TOKCHUEH 32
KJIETKUTE ¥ ja WHAKTUBUPA IIHTOXPOM OKCH/IA3aTa)
W HA TOj HAYHH CE TPOIIH IVIyTATHOHOT KAKO AHTH-
OKCHIaHC'3'+'5,

3a pasnuka of MHOIyOpOjHHTE JIMTEPATYpHH IIO-
JlaToIM 3a ynorpedara HA AHTHOKCHJAHCH BO Te-
pamujara ¥ 3a IaTOT€HOTO AEjCTBO Ha CJI0DOXHUTE
PaMKaIH, BO JIUTEpPATYpaTa ce HaofaaT OCKYIHH K
KOHTPa/IMKTOPHH TOAATOIH 334 TOTAJIHUOT AHTHOK-
CHIATHBEH KalalyTeT Ha T'HHTHBATA H THHIHBAJI-

HUOT urynp, 16171819,

TOTaJTHHOT AHTHOKCH/IATHBEH KATIAIIUTET HA TUTYH-
KaTa e IIOMaJl BO OJHOC Ha IIa3MaTa, omara 3aemgHo
€O BO3PACTA U 3aBUCH 0] KOJIMUMHATA HA U3JIAYEHA

TLIIYHKA

Bo o/1HOC HAa THHTUBAJIHUOT (IIYH]I, TOTAJTHHOT aH-
THOKCHJIATHBEH CTATyC BO 70% ce JI0JDKU Ha ypHY-
HaTa KHuceauHa. [JryraTioH 1 koeH3uM Q ce Haj,ue—
HH BO IIOMAaJIN KOJIUYAHU>2122,

[TpuMeHa Ha AHTHOKCHAAHCHTE BO Tepalpjara Ha
MapoIOHTONATHjaTA

IIpenaparuTe Ha aHTHOKCHIAHCHTE IIPETCTABYBAAT
HOBa (papMaKOJIOIIKA IPYTa, A4 HUBHATA KIHHHYKA
IIpHMeHa ce IToBp3yBa co uMero Ha H.M. Emanyer.

Bo ucnutyBamara CIpOBEIEHH BO MOCIEJHUBE I'O-
IUHU YTBPAECHH Ce CJIGAHHBE KAPAKTEPHCTHKH Ha
AO:
1.Tepanuckure 1031 Ha AO He NIpegU3BUKYBaaT
duzuonmomkn u GuoxemMucku edeKTH Ha 37paB
[IAPOJIOHT
2.3amrrutHUTE epextn HA AO He ce cenuuIHI
caMo 3a OffpefieHa cocToj6a
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cross the core membrane and there gets directly
involved in transcription and production of proin-
flammatory cytokines (interleukin 2, 6, 8 and TNF
alpha1 and beta interferon)®.

Nowadays, the interest of scientists is great in this
area. The antioxidant participating in tearing the
chain of production of peroxide radicals and thus
controlling or decreasing the production of proin-
flammatory cytokines is glutathione, and the reac-
tion is selenium-dependent.

Antioxidant properties of glutathione are due to
cysteine in its composition.

During periodontal disease, microorganisms from
periodontal pocket spend cysteine, forming hydro-
gen sulfide (which is toxic to cells and inactivates
cytochrome oxidase) and thus the level glutathione
as an antioxidant is getting low.

Unlike many literary data for the use of antioxi-
dants in the treatment and pathogenic effects of free
radicals, there are scarce and contradictory data on
total antioxidant capacity of gingiva and gingival
fluid a4,

The total antioxidant capacity of saliva is lower than
in plasma, it declines with age and depends on the
amount of secreted saliva¢:7:8:19,

In terms of gingival fluid, total antioxidant status in
70 % is due to uric acid. Glutathione and coenzyme
Q were found in smaller amounts?®:2+22,

Use of antioxidants in the treatment of periodontal
disease

The antioxidant preparations are a new pharmaco-
logical group and their clinical application is associ-
ated with the name of N.M. Emmanuel.

In surveys conducted in recent years the following
characteristics of the DA are identified:

1. Therapeutic doses of AO do not cause physi-
ological and biochemical effects of healthy peri-
odontal tissue;

2. The protective effects of AO are not specific only
to a particular situation;

3. AO have protective effects in different condi-
tions (hyperthermia-hypothermia; hypoxia-hy-
peroxia; hypodynamia-exercise);

4. Their protective effects are highlighted when
combined liposoluble and hydrosoluble inhibitors
of free radicals.

All features of AO are due to their biological role
to prevent non-enzymatic abiotic oxidation and
their functioning within the FAS. The former fea-
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3.AO mMaaT 3aITUTHH e(eKTH NpH pasiIuvyHH
cocroj0u (XHUIepTepMuja-XUIOTeEPMHUja; XUIIO0K-
CHja-XHIIePOKCHja; XHIOAMHAMH]ja-(QHU3MIKH Ha-
nop)

4.HuBHHTE 3aMITHTHH e(QeKTH ce MOTEeHIHpaaT
KOra ce KOMOMHHUPAAT JTUTIOCOTYOMIIHUA U XUIPO-
COJTyOWTHH HHXHOHUTOPH Ha CJI000IHUTE PajiuKa-
JIA

Cure xapakTepucTuky Ha AO ce To/KaT Ha HUBHA-
Ta GHoJIONIKA yIIora Aia ja cupedaTt abHOTHYIHATA He-
€H3UMCKA OKCH/IAIIMja U HUBHOTO (DYHKIUOHKPAThe
Bo coctaB Ha PAC. CroMHaTHTe KapaKTepHCTHKH
HA aHTHOKCH/IAHCHTE 0BO3MOXKYBaaT THE /1a Ce KO-
PHUCTAT Kaj 3/[pABH WHAMBHIYH [PH HHTEH3WBEH
euX0(H3HYKH HAIOP, BO IPOJPOMAJIEH CTAAMYM
Ha OoJtecta M Kako ¢apMakonpodHIakca Ha cTape-
emeto. [TepokcH/IHATA TEOPH]ja HA aTePOCKIIEpO3aTa
HAa MaJIHTe KPBHH CAZIOBH M 3aCTAlICHOCTA HA OBHE
MPOMeHH Kaj IapofioHTaNHATa 0OJIecT, ce OCHOBA
3a mpuMena Ha AO Bo Tepammjara Ha oBa 3a00JTy-
Bame's",

HcnuryBamara Ha eKCIIePUMEHTAIHN KHBOTHH T10-
Kazsase JieKka IMOBeKeKPATHOTO BHECYBame Ha Ipe-
[apaToT IJIyTaTHOH JaBa ;obpu pesysaratu. Tue
BKJIy4yBaaT CMaJIyBale Ha BDPEHOCTHUTE HA Mapo-
JIOHTAJIHUTE HH/IEKCH U TT0I00pyBarbe Ha HA0/I0T HA
PEeHTTeHCKAaTa C/IHKA.

[IpuMenara Ha TIIYTATHOH BO BHJI HA 3aB0j HA THH-
THUBaTa Kaj 3ab0JIeHUTe 071 TApOoJjoHTaTHATA GoJtecT
JlaBa J00pH TepalMCcKH Pes3ysITaTH, 0coGeHo BO pa-
Hata ¢asa o7 pa3BojoT Ha Gosrecta. OCBeH co IIyTa-
THOH, [00GPYBatbe HA KJIMHUYKATA CIMKA HA TIa-
pozioHTONIaTHjaTa e 3a0esexaHo 1 co IPUMeHa H Ha
JIPYTH aHTHOKCHIAHCH: TOKO(EPOJ, ackopOUHCKa
KHCEIMHA H JIP.

OCHOBHH NPHUHIUNH 32 mpuMeHa Ha AQ BO
Tepanujara Ha HapoJOHTOoIaTHjaTa

1.TIpHOPHTETHO HCKOPHCTYBAIbe Ha IPHPOITHUTE
AHTHOKCH/IAHCH

2.Bo 3UMa M BO TIPOJIET 3a/I0JDKUTETHO JIa Ce YII0-
TpebyBaar AQ €O IMPEKTHO JIEJCTBO, & BO JIETO U
eceH IIperapaTy co HHAUPEKTHO JejCTBO.
3.KoMOuHMpaHa npuMeHa Ha XH/[POCOIYOUIIHN 1
nunoconybuaan AO.

4.MckopucTyRame Ha JIOKAIHOTO JZiejeTBo Ha AO
(BO BMjT HA MACTH U TIACTH), CO IIITO CE TIOCTUTHY-
Ba HUBHA BHCOKA KOHIIEHTpAIlHja BO TKHBOTO Ha
IIAPOZIOHTOT.

5.AJleKBaTHO Jj03HMpame Koe Tpeba /ia ce 3acHOBa
HA TeJleCHATa Maca, BO3PACTa U THIIOT HAa HCXpa-
HATa.

6.JloxuHaTa Ha NPOQHUIAKTHIHOTO OPAMHMU-
pame Ha AO 3aBHCH 071 eTHOJIOMKHTE (PAKTOPH Ha
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tures of antioxidants provide that they can be used
in healthy individuals during intense physical and
mental effort, the prodrome stage of disease and ag-
ing pharmacopropfylaxis.

The peroxide theory of atherosclerosis of small ves-
sels and the presence of these changes in periodon-
tal disease is base for application of AO in the treat-
ment of this disease’.

Studies on experimental animals have shown that
multiple input of preparation of glutathione gives
good results.

These include reducing the values of periodontal in-
dexes and improvement of the X-ray findings of.

The use of glutathione in the form of a bandage on
the affected gingiva in periodontal disease treat-
ment gives good results, especially in the early stage
of the disease.

In addition to glutathione, improved clinical picture
of periodontal disease is registered with the applica-
tion of other antioxidants as well: tocopherol, ascor-
bic acid, etc.

Basic principles of application of AO in treat-
ment of periodontal disease

1. Priority usage of natural antioxidants;

2. In winter and spring, AO with direct action
must be used; in summer and autumn prepara-
tions with indirect effects should be used;

3. Combined application of hydrosoluble and lipo-
soluble AO;

4. Utilizing the local action of AO (ointments and
pastes), which achieved their high concentration
in the periodontal tissue;

5. Adequate dosage which should be based on
body weight, age and type of diet;

6. The length of prophylactic prescription of AO
depends on the etiological factors of periodontal
disease;

7. Laboratory control the effects of AO.

The stated principles are a basis for preparing pat-
terns for pharmacotherapy and prophylaxis of peri-
odontal disease by applying preparations of AO.

Schemas are a set of measures that lead to:
-Elimination of local irritating factors;
-Impact on the microflora in the periodontal pock-

ets using osteotropic antibiotics;
-Application of antioxidant pastes.
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napofoHTaIHaTa GoJlect.
7.JTabopatopucka KOHTposa Ha edexruTe Ha AO.

HaeemeHuTe NPUHITHIN IIPETCTABYBAAT OCHOBA 32
n3paboTka Ha meMH 3a GapMaKoTepanHja U Ipo-
¢unakxca Ha maposonTanHara GoJecT co MpHUMeHa
Ha nmpenapaty Ha AO. lllemure ce 36Hp Ha MEpKH €O
KOM Ce TIOCTUTHYBA:

-eJIMMHUHUpake Ha JIOKATHUTE HPUTHPAUKH dak-
TOPH

-/lejcTBO BP3 MUKpOodQuIopata BO MApPOJOHTATHUTE
11e00BH €O IOMOII HA OCTEOTPOIIHH aHTHOHOTHIIH
-aIUIMIMPAahe aHTHOKCHIAHTHH TTACTH

CorsiefyBajku TH KIMHHUYKUTE KAPAKTEPHCTHKH Ha
MapojIoHTaIHATA OOJIECT, Ce IPEnopavyBa JOKATHO
Jia ce opauHupaar AQ co IMPEKTHO JIEjCTBO BO 3UMAa
u nposetr, a AQ co HHAUPEKTHO J€jCTBO BO JIETO H
eceH.

HagepnenuTe mogaTonu A03BOIyBaar aa ce Gopmy-
JIMpA KOHIIEMIMjaTa Ha (papMAaKoJIONIKATA IPUMEHA
Ha AO:

1.IIpMOPUTETHO UCKOPUCTYBAH€ HA TIPHPOJIHUTE
AO

2.Kopucreme Ha [IpenaparH co 3allITHTHO /I€jCTBO
BP3 KOJIAaT€HOT

3.Kopucreme Ha MHXHOWTOpPH HA aHAEPOOHOTO
OIITeTyBae Ha HeyTporinTe

4.KopHcreme Ha aHTHOIIPOTEKTOPH KOH JIeJTyBaaT
Ha KPBHUTE Ca/IOBH HA MapOJOHTOT

5.13paborka Ha AO KOH JienyBaaT U BO JIMIIOCO-
Jy6UIHA M XUAPOCOIYOMIHA WHTPAKJIETOYHA H
EKCTPAKJIETOYHA CpeAuHa ™.

3aKIydoK

JecTpykTHBHUTE /gjcTBA HA CJI000IHHTE PASHKAIH
BO TeK Ha ITapofoHTA/IHATA HHpEKIHUja ce JOBOIHO
JIOKYMEHTHDaHH! 32 /Ia CeK0j KJIMHHYAp BO TeK Ha
CIIPOBEAYBAK-ETO HA TepamyjaTa HAa IapOJIOHTANI-
HaTa 0oJiecT To 3eMe BO IIPEeJBU H AHHOKCHIATHE-
HATa Tepanuja Kako JOMOJIHHTETHAa MepKa BO JIEKY-
BaLETO.
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By observation of the clinical features of the perio-
dontal disease, it is recommended local AO with di-
rect effect to be prescribed in winter and spring, and
AO with indirect effects in summer and autumn.

The above data allow to formulate the concept of
pharmacological usage of AO:

1. Priority use of natural AQ;

2. Using preparations with collagen-protective ef-
fect;

3. Using inhibitors of anaerobic damaging neutro-
phils;

4. Using angioprotectors that affect the blood ves-
sels of the periodontal ligament;

5. Producing AO that act in liposoluble and hy-
drosoluble intracellular and extracellular environ-
ment*,

Conclusion

The emerging data for the role of ROS in periodon-
tal inflammation should point out a new direction of
periodontal treatment planning including the use of
antioxidants as additional treatment of periodontal
disease.
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Amncrpakr

[ucTuTe KOM ce MOjaByBaaT Bo opodallijaaHara
permja TpPEeTCTaByBAaT MHOTY YeCTH IMaTOJIOIIKH
TBOPOHM KOM He PETKO 3aBPINyBAaT cO KOMILTHKA-
nuu. [leHec, H IIOKPAj HCKIIYIHTEIHHOT HAIPEZOK
M pa3B0j HA HAYKaTa W TEXHOJIOTH]A, JIMjarHOCTH-
IHPAKEeT0 Ha IHCTHTE, a [ToceGHO HUBHATA IH-
depennujanmja ¥ eTHoNATOreHETCKHTE (AKTOPH,
TIPETCTABYBAAT HCTPAXKYBAUKH IIPETHBUK.

Llenra HA OBaa cryauja Gelre MHUKPOOHIONIKY A
T'H mpociefuMe MHGIAMATOPHATE ITHCTH U MOX-
HOTO BJIMjaHHE HA JIOKAJHHUTE ETHONATOTEHETCKH
¢axTopu Bp3 HUBHHOT TEK, PA3BOj U IPOTHO3A.
Bea HCIIHTaHM BKYITHO 150 JIHIA CO KJIIMHHYKH TO-
cTaBeHa JujarHosa nHdaaMatopau nucry. Criopen
[HjarHozaTa, CHTe HCOHTAHUIM Gea IOJeNIeHu BO
TPH IPYIIH O] 10 50 TAIMEHTH: IPyTia A - UCIHTA-
HHITU Kaj Kou OG0 eBHAEHTHPAHO NPHCYCTBO HA
PamHKyTapHH IUCTH, Tpyma b — co pesuayanHu
IMCTH U Tpyna B - co mapogoHTannu mucTd. Kon-
TPOJIHATA TPYIIA ja COUMHYBAA 35 HCIUTAHHIH Ge3
IUCTHYHU TIpovMeHu. CUTe Pe3yITaTH Off MCIIHTY-
BaHaTa rpyna Gea copeayBaHH cO: KOHTPOJIHATA U
moMery cebe.

Kaj TpuTe WCHOWTYBaHH TPYyIH JOMHHHDAa pas-
nuYHEM BuAoBM OGakrepmu. Taka, kKaj paguky-
ymapHuTe mucTH Oelle 3acTameHa Streptococcus
viridans (38%) wu Staphylococcus epidermidis
(16%), xaj pesumyannute Streptococcus viridans
(22%) u Staphylococcus epidermidis (16%). Kaj
TAPOJOHTAJIHUTE I[UCTH, TIOBTOPHO, JIOMHHHUPAIIIE
Streptococus viridans (21%), Ho, BO 3HaUajHO 3aefI-
HHIIITBO €O aHaepobuuTe bakrepuu (20%).
BakiyuHo, HaImUTE pe3ysratu 0be30eyBaaT KOH-
KpPeTHU CO3HaHWja 3a IpUpojaTa Ha HHbIaMaTop-
HHUTE NHUCTH (32 €THONATOTEHETCKUTE 30U/ THYBaha
HA OBHEe YeCTH IIPOMEHH BO OPATHHOT KABHTET).
Ho, 3a7 Hac OCTABHBMe IpAIIalha 3a HATAMOIIHO
HCTPaXKyBamba | /1000jacHyBathe HA CEerMEHTHUTE 32
KOH He T0GHBME [EIOCEH OZITOBOP.

Kiayunu 360poBu: HHQIaMaTODHH IHCTH; PAJH-

KYJIADHH I[TUCTH; Pe3U/IyaHH IJHCTH ; TapOIOHTaI-
HH IHCTH.

74

Abstract

The ethiopathogenetic mechanism of inflammatory
cysts and frequent complications are the reasons to
undertake this study. The study is focused on: clini-
cal, microbiological, examination, in order to exam-
ine inflammatory cysts and eventual effect on the
local ethyogenethic factors in the course evolution
and prognosis of the cystic lesion.

150 patients with a diagnosis of inflammatory cysts
were examined. All the patients were categorized
into 3 groups, each of 50 patients according to di-
agnosis: group A-patients with radicular cysts; B-
patients with residual cysts and group C —patients
with periodontal cysts. 35 patients without cystic
disorders were control group.

The results obtained from the examined group are
compared with: control group; sub-groups within
the examined group.

Various types of bacteria were dominant in the
whole investigated group Streptococcus viridians
(38%) found in radicular cysts; (16%) Staphylococ-
cus epidermidis, in 22 % of residual cysts Strepto-
coccus viridians has been found; and in periodontal
cysts Streptococcus viridians 21%) was dominant
but in significant union with anaerobic bacteria(
20%).

Our results provide a concrete evidence about the
nature of the inflammatory cysts (ethipathogenesis
of this frequently present oral cavity disorder). But,
many opened questions are left behind and further
investigations are necessary to obtain correct an-
SWETS.

Keywords: inflamatory cysts, radicular cysts, re-
sidual cysts, parodontal cysts
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Bosen

[ucruTe ce 3a60yBatba KOM MHOTY 4ECTO Ce 3aCTa-
MEHH BO KIMHHYKATA [IPAKTHKA. AKTYEJIHOCTA HA
OBHE IIPOMEHH O/ JIEH HA JIeH € Cé MOroJieMa, Haj-
Hampe/ 3apafy TeKUHATA HA KIMHMYKATA CJIMKA,
HO U TIOPAJIX Pefl APYTH NpuIuHu. Mely HUB GU TH
cIoOMeHasIe: KOMILUTMKAI[HHTE 0] HeHABPEMEeHO MJTH
HeaJIeKBATHO TPETHPAaLe, IITETHOTO BJIUjaHHE BP3
OIIITAaTa 37[PABCTBEHA COCT0j0a, KAKO W MOXKHOC-
Ta JIa TPETCTABYBAaT MOTEHIHjaIHA (DOKATHH Ka-
PHIITA CO BJIHjAHUE BP3 JIPYTHTE CACTEMH U OPTaHH
BO OpPraHusMoT. BooGHuaeHO, IMCTHTE Ce IOCie-
JIMIIa Ha IoBeke KOMIUIEKCHH IATOTeHEeTCKU MeXa-
HH3MH, BO KOU HAJIECTO CE CIIOMEHYBA IATOTEHEeT-
CKHOT eeKT Ha IpeJH3BHKYBAYOT H HAMAJIeHATa
HMMYHOJIOIIKA 0/10paHa, JIOKAJIHO BO TKUBOTO, HO U
MOIIMPOKO, Ha HUBO Ha OPTaHU3MOT.

CrernuduuHOTO HACTAHYBahe, HE3aBUCHHUOT PACT U
CJIOKEHOCTA HA CIy9IyBabaTa BO I[HCTHYHATA €HTH-
TeTu Oea H ce IpeaMeT Ha rosieM 6poj HCIHTYBaA.
Bo nocsieziHo BpeMe rosiem 6poj Ha KIMHHYKH, MHAK-
POOHOJIONIKY, a UCTO TaKa ¥ Ha UMYHOIATOIOIIKH
HCITHTYBaka IPHI0HEeCOa 33 pasbHpame HA HEKOH
3aKOHOMEPHOCTH Ha HACTAHYBAETO M PACTOT Ha
OBHE JIE3HH.

IIpudaTeHo e MHUCIEHETO Jieka Kaj HH(IaMaTop-
HHTe IVCTH, HAjYeCTO paJUKyJIapHHTe, Apa3bara
KOja TOTEKHYBa Of KAHAJIOT HA KOPEHOT IIPeTCTa-
BYBa COCEMA JIOBOJIEH CTHMYJI 33 TIOTTHKHYBAIHE HA
CHHIIUPOT Ha npoiudepaTusHuTe mponecu Dolby’.

Tpaymarckute Apas3bu, Ia AYPH H HEIO3HATH Me-
TabOTHH HApPYIIyBarba, MoXe Jia OHjaT HHUIIM)jaTo-
pu Ha emuresnHata nponudepanuja. Hva mucieme
JleKa IICTUTE MOKe JIa Ce jaBaT KaKo IOCIeIHIIa Ha
HEKOU Tpefucionupauku dakropu. Cropes Mu-
CJIEEETO Ha OJIZIEJTHH aBTOpH, Kako mTo e Toller?,
aAHAJIOTHHOT Pa3sBOj MOXKEe /1a Ce jaBH M Kaj HEeKOH
HEEITUTETH! UCTH (KOCKEHW TPAYMATCKH IHCTH),
KOTa IOCTOH MOKHOCT TPayMaTCKOTO MHKDOKpPBa-
BEbE BO KOCKEHATA CPIEBHHA /1A JIOBEJE 710 METa-
DOJIHY HApYIIyBamka KOH Je(PUHUTHBHO JI0BE/IyBAAT
IO cO3/IaBakhe KOCKeHa IPa3HUHA.

Op apyra crpaHa, norosieM 6poj Ha HOBU TEXHOJIOII-
KH MOKHOCTH U Pa3BOjOT Ha GHOXEMHCKHTE METOH
MPHIOHECO0A /1a ce TPE/UIONKAT HOBH XHIIOTE3H 3a
[ojaBaTa v eBOJIYIMjaTa HA UCTHYHWTE JIe3uH. ['0-
nem 6poj aBTopH, Mery kou mrto e 1 Buch3, mokaka-
Jie JleKa IojaBara H pa3BOjOT Ha WHQIAMATODHUTE
IHCTH € YCJIOBEH 07 HMYHOIATOJIOIIKK DPEeaKIHH.
Oea co3HaHHE He ja HCKIyIyBa MOKHOCTA IeKa Me-
XaHMU3MHTe Ha Pa3B0j Ha opoaIijaHuTe IIUCTH BO
OCHOBA Ce JINYHHM, HO KaKO O/IT0OBOPHH (QaKTOPH ce
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Introduction

Cysts are conditions that are often present in clini-
cal practice. The relevance of these changes day
by day, primarily due to the severity of the clinical
picture, but also due to other reasons, including:
complications of delayed or inadequate treatment,
their impact on the overall health, and the ability to
represent focal spots with potential impact on other
systems and organs in the body.

Usually, the cysts are a result of more complex
pathogenetic mechanisms, among which the most
common is the causative pathogenetic effect and re-
duced immune defense, both in the local tissue, and
in the entire organism

The specific occurrence, independent growth and
complexity of developments in cystic entities have
been the subject of many investigations. Lately, a
number of clinical, microbiological, and immuno-
pathological studies have contributed to the un-
derstanding of some regularities of the occurrence
and growth of these lesions. On the other hand, a
growing number of new technological opportunities
and the development of biochemical methods have
contributed to suggest new hypotheses on the emer-
gence and evolution of cystic lesions.

It is accepted that the inflammatory cysts usually
radicular, sensation which comes from the root is
quite sufficient incentive to stimulate the supply
proliferative processes Dolby*

Traumatic stimuli, even unknown metabolic disor-
ders may be the initiators of epithelial proliferation.
There is an opinion that cysts may occur as a conse-
quence of some predisposing factors.

In the opinion of some authors, such as Toller?,
analog development can occur in some nonepithe-
lial cysts (traumatic bone cysts), where it is possible
micro-traumatic bleeding in the bone marrow lead
to metabolic disorders that will definitely lead to the
creation of bone gap.

Many authors, Buch? showed that the emergence
and development of inflammatory cysts is condi-
tioned by immunopathological reactions. This find-
ing does not exclude the possibility that the mecha-
nisms of development of orofacial cysts are generally
similar, but as responsible factors mentioned some
others that are different for each cyst special.

Inflammatory cysts as a separate category of patho-

logical changes in the professional terminology were
mentioned a long time ago. The new findings about
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CTIOMEHYBAAT HEKOH JIPYTH, KOU Ce PAa3/INUHHU 3a Ce-
KOja IucTa MoeTHHEYHO.

WudraMaTopHHUTe IHCTH, Kako mocebHA Karero-
pHja Ha IATOJIOIIKK IPOMEHH, BO CTPYYHATa Tep-
MHHOJIOTHja ce CIOMEHYBaaT off moofaMHa. Hoeure
CO3HAHM]a 32 XHCTOJIOIIKATA TPafida KAKO e/IeH O
[VIABHUTE IIApAMeTPH 3a HajHOBATa KaTeropH3anuja
VKaKyBaaT IPUCYCTBO HA BHCOK IIPOIEHT HA XPO-
HUYHA HHGIAMAanWja Bo sUAOT (Ipeky 95%). Ako
HAa CETO T0a ce MPHI0AANAT XYMOPATHHTE H KJIETOY-
HHTe MeIHjaTOPH BO IATOT€HETCKUTE 30MIHYBama
HA [[UCTHYHUTE JIE3UH, HEMUHOBHO € HUBHOTO W3-
JIBOjyBame BO mocebHa rpyma.

Op croja crana, HH(IAMATOPHUTE IMCTH HE Ce YHU-
MopdHH, HAIPOTHB THe MOMely cebe ce pasIHKyBa-
aT, OTKA/Ie IIPOM3JIETYBa HUBHATA HO/e/10a Ha:

*PaguKyJIapHH,
*IIAPOIOHTATTHH H
*PE3UIYATHH.

PajukysiapHiTe [HCTH NPETCTABYBAAT KOCKEHH
BIJIMYHHU JIE3HMH KOM Ce Pa3sBHBAAT O] eIUTETHHU-
Te ocraronu (Manace3oBH ENHTENHH OCTPOBIA),
JIOKAITH3UPAHH BO NEPHUOZOHTATHHUOT IPOCTOP H,
HajBepOjaTHO, IOCIeNUNa Ha ITOCTOEHe Ha HeKOj
upuTHpadku (axtop. Bo oBaa rpyna ce BOpojyBaat
alH-KaJIHUTE U JIATePATTHUTE IMCTH, BO 3aBHCHOCT
O] HUBHATA TO3HIIHOHUPAHOCT.

TTapo/IOHTAIHUTE IUCTH Ce JIe3WH Of MH IaMa-
TOPHO OZOHTOTEHO IOTEKJIO KOM Ce pa3BUBaar He-
MIOCPE/IHO JI0 HENOTIIONHO U3pacHaTHoT 3a0. OBuHe
IIUCTH 0OMYHO ce PAa3BHBAAT BO JIATEPAIHHOT Iapo-
JIOHIIUYM II0J] IIEPBUKATTHHOT IIPHIIO] O CIIUTEJIHH-
Te KJIETKH HA TAPOJIOHIIUYMOT WM O] IPUIIOJHHOT
EIHUTEI.

PesupyanHuTe IUCTH CE JIE3HH KOW HACTAHYyBaaTr
co nponudepanuja Ha eNUTETHUTE KIETKH 320CTa-
HATH BO KOCKEHOTO TKHMBO I10 TEPAITHCKH TPETMAH.
HajuecTo ce mocieamna Ha HeEIEJIOCHA KHpPeTaka
HAa MepHANTHKAIHATE TTPOLECH 110 eKCTPAKITHja WIH
KAKO PesyJsITaT Ha 3a0CTAHAT JleJl Ha IMCTHYHOTO
Kece 10 XHPYPIIKH H3BeJleHa IIHCTEKTOMH]a.
HeszaBsucHo o7 Toa Ha Koja Ipyna UM IIPUIaraar,
IUCTHTE BO 0podanujasHaTa peruja ce HeJIOBOJIHO
HCTPAXKEHH Of, €THOIIATOTeHeTCKH acrekT. Hempe-
[UIETEHUTE MEXaHW3MH, HEPa3jacHeTaTa €eTHOJIO-
ruja o JIeH HA JIeH OTBOPAAT HOBHU BHJIMIIM W TIO-
JIMEA HA Pa3MHCIYBAEE U HCTPAsKyBaIbe.

Hen
Ceyirre 10Kpaj HellehUHUPAHUTE €THOATOTEHET-

CKHM MEeXaHHU3MHU Ha MH(IaAMAaTOPHUTE IMCTH, KAKO
M 4YeCcTHTe KOMIUIHKAIUH KOU IIPOU3JIeryBaaT Off
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the histological structure as one of the main param-
eters for the latest categorization suggest a high per-
centage of chronic inflammation in the wall (over
95%).

If we add the humoral and the cellular mediators in
the pathogenetic events of cystic lesions, it is inevi-
table to put them in a separate group.

Inflammatory cysts are not homogeneous; on the
contrary, they differ among themselves, and hence
they are assigned into the following groups:

sradicular
eperiodontal and
eresidual

Radicular cysts are jaw bone lesions that develop
from epithelial residues (Mallasez epithelial isles),
localized in the periodontal space and are most
probably a consequence of some irritating factor.

This group includes apical and lateral cysts, depend-
ing on their position.

Periodontal cysts are lesions of inflammatory odon-
togenic origin that develop adjacent to incomplete
tooth. These cysts usually develop in the lateral
parodontium under the cervical attachment of epi-
thelial cells of parodontium or junction epithelium.

Residual cysts are lesions that occur with prolifera-
tion of epithelial cells in bone tissue residues after
therapeutic treatment.

They are mostly due to an incomplete curettage of
periapical processes after extraction or as a result of
hemorrhage after surgicall cystectomy.

Regardless to which group they belong, cysts in the
orofacial region are insufficiently explored from
etiopathogenetic aspect. Interlocking mechanisms,
unclear etiology day by day open new horizons and
fields of consideration and research.

Aim

Etiopathogenetic mechanisms of inflammatory
cysts that are not completely defined as well as fre-
quent complications arising from their presence in
the mouth were a challenge to set the aim of this
study.

«To identify possible similarities and differences
between radicular, residual and periodontal cysts
from microbiological aspect;
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HUBHOTO IPUCYCTBO BO ycTaTa, bea Npe/Iu3BHK /1a ja
odopMuMe IieITa HA 0Baa CTyAMja:

+/la ce YTBPJAT €BeHTyaTHUTe CJIMYHOCTH U Pas-
JIMKHU TOMETy PafUKyJIapHHTe, Pe3UIyATHUTE U
TIAPOZOHTAJIHHTE IIHCTH Off MHKPOOHOJIONIIKH ac-
TIEKT;

ela I'H PETHCTPHpPAMe IPEeJOMHHAHTHO 3acTalle-
HHUTE MHKPOOPTaHH3MH Kaj HHGIAMATOPHUTE
LHCTH;

Martepujan u MeTOx,

3a peanusanyja Ha [IOCTABEHATA L Ce UCIHTAHY
BKYIIHO 150 MAIMEHTH CO KIMHWUYKH I[IOCTABEHA
qujarnosza uaduiamatopuu nucrd. CuTe marueH-
TH KO Cce BKJIyUEHH BO 0Baa CTY/AMja KIMHHUYKH Ce
mpocieneny Ha KiimHukara 3a opayHa XHPYPrHja
npu CTOMATONOIKHAOT KIHHEYKH [enTap “Ce [Tan-
tenejmon” Bo Ckomje.[len off IOCTaBEHHTE HCITH-
TyBama ce CIPOBEIEHH Ha MHCTHTYTOT 3a MUKpO-
Omosoruja M IapasHTONOTHja.3a OCTBAPYBame Ha
HCTPAXKYBAYKHTE TeJTH, HCIIUTAHHIINTE Ce ToleIe-
HU BO J{Beé TPYIIH: HCIIUTYBAHA 150 MCIHTAHHIH K
KOHTPOJIHA IPyTa kKoja GpoH 35 HCITHTAHUITH.

HcenuryeaHa rpyna

HcnuryBaHara Tpyna of 150 MAIHeHTH ja COYHHY-
BaaT HCIIHUTAHHIY €O IIOCTABEHA JUjarHosa HHbIa-
maTtopuu Iucre. Criopey; mocTaBeHaTa JWjarHosa
CHTE UCITUTAHHITA Ce 110/IeJIeHH BO TPH I'PYIIH:

sTpymna A - IANMeHTH Kaj KOW € eBH/IEHTHPAHO
IPUCYCTBO HAa PAAUKYJIaPHH IIHCTH;

erpyna b - manueHTH Kaj KOH ce NPOHAjAeHH pe-
3UJIyQJITHH ITUCTH U

eTpyna B - kaj KoM ce OTKpHEHH TapOJOHTAIHH
IIHACTH.

CuTe HCIIUTYBaHH IpymH OpPOjaT Mo 50 HCITHTAHHIIH.
Kaj cure, moesjHeuHO, CIPOBENEHH Ce OApPEeNeHH
1ab0PATOPUCKH M KIIMHUYKH UCIIUTYBAHA.
ITponieHKa Ha JOOMEHHTE PEe3yJITATH € W3BPIIe-
Ha Bp3 0aza Ha KIMHHYKH, J]A00PATOPHCKH H CTa-
THUCTUYKH HCITUTYBaba.

KouTtpoJsHa rpyna

KonTposHaTa rpyna 6pod WIEHTHYIHO 35 HCIHTA-
HUIM, Off MAIIKH U KEHCKH 1oJ1. CHTe NCIHUTAHU-
M KOH ja odopMHja KOHTpOJHATa Tpyma ce 0es
6110 KAaKBH MHEPKypeHTHH 3aboyBamba. Kaj neru-
Te KIMHUYKH U PEHATCHOJIONKH € eIMMHHHPAHO
MOPHCYCTBO HA WHQIIAMATOPHA MACTH H JIPYTH Te-
PHOIOHTAJIHH TIPOIECH.

“Ss. Cyril and Methodius” University in Skopje
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+To register the predominantly present microor-
ganisms among inflammatory cysts.

Materials and Methods

To realize this goal, a total of 150 patients with clini-
cal diagnosis of inflammatory cysts were examined.

All patients involved in this study were clinically fol-
lowed-up at the Clinic for Oral Surgery in the Dental
Clinical Center “St. Panteleimon” in Skopje.

Some of the analyses were conducted at the Institute
of Microbiology and Parasitology, Medical Faculty
in Skopje.

To achieve the research objectives, the respondents
were divided into two groups: 150 participants rep-
resenting the examined group and 35 participants
representing the control group.

Examined group

The examined group of subjects comprised 150 pa-
tients with diagnosed inflammatory cysts. Accord-
ing to the diagnosis all subjects were divided into
three groups:

«Group A - patients with radicular cysts
»Group B - patients with residual cysts
*Group C — patients with periodontal cysts

Each of the examined group included 50 patients.
All of them underwent laboratory and clinical analy-
ses.

The assessment of the results was made based on
clinical, laboratory and statistical tests.

Control group

The control group included 35 subjects, males and
females. All subjects in this group had no other dis-
eases. In all of them clinical and x-ray examinations
eliminated the presence of cysts and other inflam-
matory periodontal processes.

All results obtained from the experimental group
were compared with the results obtained in the con-
trol group and among the examined groups (three
types of inflammatory cysts).

Microbiological tests determined the presence of
aerobic and anaerobic bacteria in the material taken
during the surgical removal of the cyst and swabs
obtained from the cystic lesion. To conduct this
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Cure f00MeHH Pe3y/ATATH O] UCIIMTYBAHATA TPYIIA
Ha OBaa eKCIEepPHMEHTaJTHAa CTyAuja ce CIPOpemny-
BaHH CO: KOHTPOJIHATA TPYIa H IOMery cebe TpHTe
BHJIOBH HA HH(IAMATOPHHU IUCTH)

MuKpOGHOIONIKHTEe WCHUTYBaka oOmdakaaT of-
pelyBame IPHCYCTBO HAa aepoOHH H aHaepoOHH
6aKTepUH BO MATEPHjaJOT 3eMEH IPU OIEepPaTHB-
HOTO OTCTPAHYBaEe Ha I[HCTaTa U 6pHc ZoGHeH of
I[UCTHYHATA JIe3Hja. 3a Taa IeJ1, BO MUKPOOHOIOm-
ka jabopaTopHja MyHKTATOT BO KOJIMYHHA OF 0,5
ml, co momomr Ha e3a, ce 3acalyBa, IapayielHo, Ha
KPBHA TI0/ITI0Ta ¥ Ha JieKkeTposa 6yjon (Ilepmep).

Enen pmen on marepjasioT ce 3acajyBa Ha LBpCTa
HOJUIOTA 33 [IOKAXKyBame Ha MOXKHO HPHCYCTBO Ha
aHaepoOHu Oaxrepun. Mcro Taka, 7iesr o] Mare-
pujasor ce crapa Ha nozxsora Caypo 3a mOKaxy-
Bakhe Ha TPHCYCTBO HA KaHjwa. MHKybarmjaTa e
Ha TeMmueparypa o 370C, BO TEpMOCTAT 24 daca,
ocseH Ha moznora Ilennep koja ce MHKYGHpa Ha
HCTaTa TeMIepaTypa, 48 9aca, Bo aHaepoGHH yeIio-
Bu. Ce IPABH U JINPEKTEH MIPEIAPAT, CO KATIHYBAE
Ha [PeMeTHO CTaKIeHne U ce GO [0 MeTonoT Ha
I'pam. Ce MHKDPOCKOIIHPA CO CBETJIOCEH MHKPOCKOII
€O WMHBEP3HOHU OOJEKTHEH, CO 3TOJIEMyBame QO0-
100 maru. [IpBHOT ZieH ce UMTa KPBHATA [IOAJIOTA,
Jofiexka OyjOHOT, aKO € 3aMaTeH, 3HA9H HMa PAacT Ha
OakTepuy ce mpesaca/yBa Ha KpBHa mojyiora. Ha-
penuuor feH ce unta lllefyrep, a nogmorara Cabypo
¥ TIPBHOT H BTOPHOT ZieH. Ao e 6yjoHOT bucrap, ce
9UTa ¥ HAPEJHHOT JleH. JIOKOJIKY ce Ao6HjaT KoJo-
HUH OaKTepHH, THE ce WAeHTH()HUKYBAAT H HA H30-
JimpaHuTe DAKTEPHM Ce OfIpe/lyBa OCETJIMBOCTA HA
aHTUOMOTHITH, HA INCK CO IU(Y3HOHEH METO]I.

Pesyaratu

Mukpo6HOIONIKHTE HCIIUTYBAbA IOKAKAA HAOJ, Ha
npucyctso Ha Gaxrepun. Kononuja na Fpam* kokm
(Staphylococcus aureus) 3acafieHH Ha KpBEH arap
o MHKyOanuja oy 24 9aca e MpHKaykaHa Ha CJI. 1.
KosioHUUTE MMaaT U3IVIEH HA [PO3IOBH.

Cn.1. Maxpockoncku usened Ha KOAOHUU 00
Staphylococcus aureus

Kononmure op Streptococcus alpha haemoliticus
ce IVIefaaT Ha CIHKA 2. [[03BMTHBHHUOT ONTOXHH-
CKH TECT Of[H BO IIPUJIOT HA HAO/OT Ha DakTepHjata
Steptococcus pneumoniae.

KosoHunTe Ha eBujIeHTHHTE OAaKTEPUCKH COEBH Ce

BO BH/I Ha CHHIIUPH. 3aCa/[yBambeTo e Ha KPBEH arap
10 HHKYDOAI[HOHEH IePHOJ Off 24 Jaca.

78

“Ss. Cyril and Methodius” Universi
Review of Faculty of Dentistry - Skopje

in Skopje

analysis, in the microbiological laboratory, 0.5 ml
of the material was grown parallel on ground and
blood glucose broth (Schaedler), using EZA.

Part of the material is grown on solid ground to
prove the possible presence of anaerobic bacteria.
Also, some of the material is placed on the Saburo
medium in order to prove presence of Candida.

It was incubated at 37°C, in thermostat for 24 hours,
except for the substrate Schaedler that is incubated
at the same temperature for 48 hours in anaerobic
conditions. A direct product is also made by drop-
ping on the slide and by staining by the method of
Gram. It undergoes microscopy with a light micro-
scope with inversion lenses, and magnification of
90-100 times.

The blood medium was read on the first day. If the
broth was blurred, meant that there is growth of
bacteria and it is again cultivated on a blood me-
dium.

The next day the Schaedler was read while the Sabu-
ro substrate was read first and the second day. If the
broth was clear, then it was read the next day.

If bacteria colonies appeared, they were identified
and susceptibility to antibiotics of isolated bacteria
is determined using the disk diffusion method.

Results

Microbiological tests showed presence of bacteria.
Colony of Gram+ cocci (Staphylococcus aureus)
cultivated on blood agar after 24 hours of incubation
is shown in Figure 1. The colonies look like clusters.

Figure 1. Microscopic appearance of Staphylococ-
cus aureus colonies

The colonies of Streptococcus alpha haemoliticus
are presented in Figure 2. Optochin positive test
goes in favor of a finding of Steptococcus pneumo-
niae.

The colonies of bacterial strains are in a chain-like
form. The cultivation is on a blood agar after 24
hours incubation.

Figure 2. Microscopic appearance of colonies of
Streptococcus pneumonia with positive optochin
test

Figure 3. Microscopic appearance of anaerobic
bacteria on Schaedler
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Ca. 2. Maxpocxoncku u3aned Ha KOAOHUU 00
Streptocoecus pneumoniae co nosumueeH onmo-
XUHCKU mecm

Ha cnukara 3. [IpukakaHa e KyaTypa Ha aHaepo6-
Ha wioua Schaedler. ITo uaKybaiuja o 48 uaca ce
JIOKaKyBa IIPHCYCTBO Ha aHaepobHu Gakrepui. Ko-
JnoHHM Ha Streptoccocus alpha haemoliticus 3aca-
JIeHH Ha KPBeH arap 1o HHKybanuja of 24 yaca. He-
TATUBHHOT ONTOXHHCKH TECT JIOKAYKYBa IPHUCYCTBO
Ha fakTepHH of THIIOT Streptococcus viridans (cJ1.
4). KpeHa mojiora co KoJoHHH of Streptococcus
pneumoniae co BUJIHB TO3UTHBEH ONTOXMHCKH
TECT e IWIYCTPUYyPaHa Ha ¢JI. 5.

Ca.3. Maxpockoncxu usaned Ha anaepobHu baxkme-
puu na Schaedler

Cn.4. Maxpockoncxku usened Ha KOAOHUU 00
Streptococcus viridans

Ca. .5. Maxpocxoncxu usened na Streptococcus
pneumoniae co NO3UMueH ONMOXUHCKU Tecm

Co moMoIIl Ha CBET/IOCHA MHKDOCKOIHja Ha TIpemna-
PaToT, BUJIMBY KOJIOHWH HA CTAhUIIOKOKH KOH Ce
OpraHU3HPAaHH BO BHJ HA TPO3JI0BH (C1.6).

Ca. 6. Muxpocxoncku usaned Ha cmaguioxoku

[Tpu cratucTuukaTa 00paboTKa HA HAOUTE HAj/I0B-
Me Jieka Kaj mHQIaMaTOPHUTE IUCTH JIOMHHAHT-
HO 3acTalleHH MHKDOOPTaHU3MH ce Streptococcus
viridans xaj 28,7%, Streptococcus B hemoliticus
co 14,0%, u Ha Tpero mecro e Staphilococcus
epidermidis kaj 13,3%. IlponeHTyasHaTa pa3iauKa
KOja ce jaByBa BO OZJHOC Ha 3aCTaIleHOCTa HA MHKPO-
OpraHu3MuTe Kaj WHGMIAMATOPHHTE IUCTH € CTa-
THCTHYKH CUTHH(HKAaHTHA 3a p=0,0083 ( rpad. 1
a, b, B).

Bo HajrosieM NpOLEHT IOeOWHEYHO Kaj pPafHKy-
JapHUTE NUCTH MHGEKIUUTE ce TPEAU3BUKAHU Of]
Streptococcus viridans kaj 38.0%, Staphylococcus
epidermidis kaj 16% u Ha TpeTo MecTo Streptococcus
B hemoliticus co 14%. TIporeHTyaJiHaTa pasivKa
KOja ce jaByBa BO TpyIaTa co PaJiUKyJIapHH ITHCTH
€ CTATHCTHYKH CHTHHGUKAHTHA 3a P=0,041 (rpad.
1a).

I'pagpuxon 1a. Muxpobuoaowxuom Haood kaj padu-
KYAapHU Yucmu

Kaj pesupyannure nucTH WHQEKOIHHTE ce Ipe-
JU3BHKAHH off Streptococcus viridans xkaj 22%,
Staphylococcus epidermidis kaj 16% u ox anaepob-
HH GaxTepuH BO 16%. IIpomeHTyasiHaTa pasnuka

“Ss. Cyril and Methodius” University in Skopje
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Figure 4. Microscopic appearance of colonies of
Streptococcus viridans

Figure 3 displays a culture on anaerobic Schaedler
plate. After 48 hours of incubation the presence of
anaerobic bacteria is seen. Colonies of Streptocco-
cus alpha haemoliticus planted on blood agar after
24 hours of incubation are visible.

A negative optochin test shows the presence of
Streptococcus viridians bacteria (Figure 4). Blood
medium with Streptococcus pneumoniae colonies
with visible positive test is illustrated in Figure 5.

Light microscopy reveals colonies of staphylococci
that are organized in the form of clusters (Figure 6).

Figure 5. Microscopic appearance of Streptococcus
pneumoniae with positive test

Figure 6. Microscopic appearance of Staphylococ-
cae

The statistical analyses showed that the inflam-
matory cysts were the dominant microorganisms:
Streptococcus viridans (28.7%), Streptococcus
hemoliticus (14.0%), and Staphilococcus epider-
midis (13.3%).

There was a statistically significant percentage dif-
ference in relation to present microorganisms in the
inflammatory cysts for p=0.0083 (Graph 1 a, b, ¢).

The largest percentage of infections in radicular
cysts was caused by Streptococcus viridans (38.0%),
followed by Staphylococcus epidermidis (16%) and
Streptococcus hemoliticus (14%).

The percentage difference in the group with radic-
ular cysts was statistically significant for p=0.041
(Graph 1a)

Graph 1a. Microbiological finding in radicular
cysts
Infections in the residual cysts were caused by
Streptococcus viridans in 22%, by Staphylococcus
epidermidis in 16% and by anaerobic bacteria in
16%.

The percentage difference in the residual cyst group
was statistically significant for p=0.0403 (Graph 1b)

Graph 1b. Microbiological findings in residual cysts

The infections in the periodontal cysts were caused
by Streptococcus viridans in 21%, then by anaerobic
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Ko0ja ce jaByBa BO TpyIIaTa CO Pe3H/yaylHH IHCTH €
CTaTUCTUYKN CUTHH(HUKAHTHA 32 P=0,0403 ( rpad.

16).

I'paghuxon 16. Muxpobuorowruom Haod xaj pesu-
dyaanu yucmu

Kaj napojioHTa/IHATE 1UCTH WH(]EKIUHUTE Cce Tpe-
JM3BUKAHU 07 Streptococcus viridans kaj 21,%, u
on aHaepobHH GakTepuH Kaj 20%, a Ha TPETO MECTO
e Streptococcus 3 hemoliticus, co 12%. TIponenTy-
ajHaTta pasjiMKa Koja ce jaByBa BO rpyIara co Ia-
DOZIOHTATHYU IUCTH € CTATUCTHYKH CUTHU(DHKAHTHA
3a p=0,05 (rpad. 1B).

ITporeHnTyasiHaTa paziHka Koja ce jaByea momery
TPHTE HCIIUTYBAHH IPYIH BO OJJHOC HA TPHCYCTBO-
TO HAa MHKDPOODPTaHHM3MHUTE (MHKDPOOHOJIOMKHOT
HAOJ) € CTATHCTHYKY HecUTHH(HUKAHTHA 33 P>0,05
U ce JIOJIKH Ha CJIYYAjHOCT BO HANIUTE IIPUMEPOIH
(rpad.1a, 6, B).

I'paghuxon 18. Mukpobuonowuom Haod kaj napo-
donmanHu yucmu

JuckycHja ¥ 3aKIyd0K

I'osem 6poj cTyiuK ja MOTEHIMpPAaT BpcKaTa moMery
MHKPOOHOJIOIIKHOT HAOJ, U M0jaBaTa Ha MH(IaMa-
TOpHHTe IUCTH. Bo Bpcka co oBa co3nanue Recuccit
VKaKyBa Ha (DaKTOT JeKa Kaj IUCTHTE MOXKe JIa ce
3abeJesKy IPHCYCTBO HA GAKTEPHH KOH Ce eBUIEH-
THPAaT BO HEKPOTHYHHTE TKHBA HA JIEHTHHCKHTE
KaHAJIHM KaKO U BO IePUATTHKATHUTE JIe3HH. ABTOPOT
3aKJIy9IyBa JIEKa IPAHYJIOMHATE Ce HAjuecTH A0eKa
IUCTHUTE Ce HAJUeCTO enuTeTu3upanu. Bakrepunre
ce IPHCYTHHU Kaj HajroseM 6poj of JeTeKTHpPAHUTe
aTCIecH U IUCTH, a HHOIAMHPAHOTO TKUBO € IPH-
CYTHO BO alIMKAJTHUOT BPB BO €/[HA TPETHHA OJf CIIY-
qauTe.

Bo Bpcka co TeopHjata 3a HapTHUIMIIAIIMjA HA MH-
KPOOPraHU3MHTE BO ETHOIIA-TOT€HETCKHTe 30mi-
HyBama Ha uHbIamaTopHuTe mucerH Hrvacanin®
HOTBP/lyBa /leKa Mel'y ODaJIHHTE IHCTH DPaiuKy-
JapHuTe ce HajuectH. Cmopes Hero, ocHoBaTta 3a
HHBHHOT Pa3Boj jexu o Hertwig-osute enurennu
OCTATOIM KOM Ce CTHMYJIMPAHH Jia Tposudepupa-
ar o WH(EKTHBHH areHCH CO IIOTEKJIO Off IepHa-
IHKATHUTE TPaHYJIOMH HIH HEKPOTHYHATA IIyJI-
na. CoppikMHATA HA MHCTATa BOOOHYAEHO e TeYHa,
fucrpa, MedHO Oejla WM TYCTa M JKOJITEHHKABA.
BakTepHOJIOMIKHTEe W XHCTONATOJIOMIKHUTE HCIIHTY-
Barka MOKAXKyBaaT /Ieka PasBojoT Ha PAHKyJIapHH-
Te IIHCTH Off IePHATTHKATIHUTE JIG3HH € Pe3ysITaT Ha
IeHeTpanuja Ha HopManHaTa 6akTeprcka dbopa oz
OpajyiHaTa Mpa3H1HA.
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bacteria in 20%, and by Streptococcus hemoliticus
in 21%. The percentage difference in the periodontal
cyst group was statistically significant for p = 0.05
(Figure 1c).

The percentage difference among the three exam-
ined groups regarding the presence of microorgan-
isms (microbiological finding) was statistically in-
significant for p> 0.05 and was due to the random
selection of our samples (Graph 1a, b, c).

Graph 1c. Microbiological findings in periodontal
cysts

Discussion and Conclusion

Many studies emphasize the link between microbio-
logical findings and the appearance of inflammatory
cysts. In relation with this Recucci* indicates that
the presence of bacteria can be seen in cysts, and
they are found in the necrotic tissue, dentinal tu-
bules and in periapical lesions.

The author concludes that granulomas are most
common while cysts are usually epithelized. Bac-
teria are present in most of the detected cysts and
abscesses, and inflammatory tissue is present in the
apical tip in one third of cases.

Concerning the theory of microorganisms partici-
pation in etiopathogenetic events of the inflamma-
tory cysts Hrvacanin® confirms that radicular cysts
are the most common among oral ones.

According to him, the basis for their development
lies in Hertwig epithelial remnants that are stimu-
lated to proliferate by infectious agents originating
from periapical granulomas or necrotic pulp.

The content of the cyst is usually liquid, clear, milky
white or yellowish and thick. Bacteriological and
histopathological examinations show that the devel-
opment of radicular cysts from periapical lesions is
due to penetration of the normal bacterial flora of
the oral cavity.

The author proved presence of alpha haemolytic
streptococci, Streptococcus pneumonie, Staphyilo-
coccus epidermidis, Streptococcus group B and al-
pha haemolytic streptococcus in the cystic lesions.

The conducted analysis and obtained findings have
proved that the normal oral flora is present in the
content of the cyst and infection penetrates through
the root canal to the periapex where periapical gran-
ulomas are transformed into radicular cysts after a
certain period of time.
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ABTOpOT BO ITUCTHYHHTE JIE3HH T'O JOKAMKAI IIPH-
CYCTBOTO Ha aAfa XeMOAUMUYUKU CMPenmoxo-
xu, Streptococcus pneumonie, Staphyilococcus
epidermidis , Streptococcus epyna b, u aagpa xemo-
AUMUYEH CIMPenimoKox.

CrnpoeeneHara aHanu3a U JOOHEHHUTEe HAOAM JOKA-
3KyBaaT Jleka HOpMasiHaTa opaiHa (Jiopa e IpHCY-
THa BO CO/IPKMHATA HA IUCTaTa M WH(peKnujaTa re-
HeTPHUpPA HU3 KAHAJIOT HA KOPEHOT /10 IepHAaeKCoT
Kajie IITO 33 OJ[pe/IeHO BpeMe NepPHANNKAIHH Ipa-
HYJIOMH IIPEMHHYBAAT BO PaJUKyJIapPHUTE IHCTH.

Cnopepn, Kiryu® 6GaxTepuuTe MOKAT Ja HABJIe3ar
BO LIEMEHTOT Kaj NepUAlHKAJIHWTe TKHBA H Ja
HIpaaT BaKHA YJIOTA Kaj XPOHHUYHUTE IepHAIH-
KaJHM Naro3d. MHKpOOPraHH3MHTEe TO Hamara-
aT NepHAMUKATHUOT OEMeHT Ha 3abute BO adex-
THPAaHH MEPHANMKAJIHH JIE3UH, W Ce Pa3BUBaar
no anaepobHa wuHKyOanmja. O6aurarHuTe aHa-
epobu KOH TI'M M30JHpA] IpHUIAafaaT Ha IpymaTta
Prevotella, Peptostreptococcus, Eubacterium u
Fusobacterium, fopexka aepoTOJIEPAaHTHHOT aHa-
epob 6 Campylobacter.

Wayman’ 1o /10Ka’KyBa IIPUCYCTBOTO HA MHUKPOOP-
TaHU3MH [IPEKY HCIHTYBarbe Ha 58 MepHaNUKaTHH
JIe3WH KOW HajHANpel XUPYPIUKH TH TPETHPAJ, a
MOTOA M HCIHUTYBAJI XHCTOMATOJIONIKH H MUKPOOH-
OJIOIIKHU. ABTOPOT HAIIIOJ MIPHCYCTBO Ha GaKTepHH
BO 51 071 58 coIydaw, /10/ieKa XUCTOJIOIIKH, HAKTepHH
€BH/IEHTHPAJI caMo BO 8 wIydau. 50 PasjIMIHH BH-
IOBU GakTepHu GuIe H30JIMPAHU O 58 KYJITYpH Ha
nmepHanukaiHu TkUBa. O 133 u3onupany, 87 6uwie
CTPHKHO aHaepoOH, 37 GakylITaTHBHU aHaepoOH,
JloZieKa 9 Ipunaraie Ha kateropujara aepobu. bax-
TEPOUITHU IPHUMEPOIH Ce IPOHAjJAEHU BO 17 KYJITY-
pu. 17 o7 58 OHOIICHH cOfipKeJIe TyI'H IIPHMEPOIIH,
HAjBepOjaTHO 0f] KAHAJIOT HA KopeHOT. bakTepuuTe
ce HajIeHU Kaj IePHATHKATHY IPAHYIOMH, PAIHKY-
JIApHU IHCTH U TIepUanuKaIHy anciecu. O ucnu-
TyBaHATA CTYZAHja aBTOPOT YIIATATYBa HA 3aKIIy4O-
KOT JieKa oBHe OaKTepHH, KaKo M TYTHOT MaTepH]jas
M TIEPHOIOHTATHH 3a607TyBarba, MOMKAT Ja MpPeJu3-
BHKAAaT XPOHUYHH NI€PHPATUKYIADHH JI€3HH.

Jlexa IPOAYKTHTE Ha IATOTEHHTE DAKTEPUU MOXKe
Ja Oupar MHBOJIBHPAHHM BO IIATOTEHE3aTa HA HH-
damaropruTe nuery norepayea Meghji®. UmeHo,
TI03HATO € JIeKa OJIOHTOTeHHTE IHCTH ce (hopMupaar
OJ1 eITUTETNjaTHATE OCTATOIIH.

Crumynanujata 3a GOpMHpame Ha PaUKyJIapHU
IHCTH Ce CMeTa /leKa HACTaHyBa cO 0cI000/yBame
HA eHJOTOKCHHH 0ff HH)HUIUpaHATA HEKPOTHIHA
mysmna, a jgeka (udpobnacture umaar edbekT Ha
eNUTETHO KJIEeTOYHata mponudepanuja. ABTopor
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According to Kiryu® bacteria can penetrate into the
cement in periapical tissues and can play an impor-
tant role in chronic periapical pathoses.

Germs invade periapical dental cement in the af-
fected periapical lesions and develop following an-
aerobic incubation.

Obligate anaerobes that Kiryu isolated belonged to
the group Prevotella, Peptostreptococcus, Eubac-
terium and Fusobacterium, while Campylobacter
was aero-tolerant anaerobe.

Wayman’ proved the presence of microorganisms
by examining 58 periapical lesions which were sur-
gically treated at first, while afterwards were exam-
ined histopathologically and microbiologically.

The author found bacteria in 51 of 58 cases, while
histologically, bacteria were recorded in only 8
cases. Fifty different types of bacteria were isolated
from 58 cultures of periapical tissues.

From 133 isolated, 87 were strictly anaerobic, 37
were facultative anaerobic, while g belonged to the
category of aerobic. Bacteria samples were found in
17 cultures. 17 of 15 biopsies contained foreign spec-
imens, most probably from the root canal.

Bacteria were found in periapical granulomas,
radicular cysts and periapical abscesses. The author
concluded that these bacteria along with the for-
eign material and periodontal disease might cause
chronic periradicular lesions.

Meghji® confirmed that the products of pathogenic
bacteria may be involved in the pathogenesis of in-
flammatory cysts. In fact, it is known that odonto-
genic cysts are formed from epithelial residues.

Stimulation of radicular cysts formation is thought
to arise by releasing endotoxin from the infected ne-
crotic pulp and fibroblasts have an effect on epithe-
lial cell proliferation.

The author suggests that there is a significantly
higher concentration of endotoxin in radicular cyst-
ic fluid than in keratocysts or follicular cysts. He de-
tected presence of IL-1 alpha and IL-6 in all fluids,
while IL-1 beta only in the inflammatory radicular

cysts.

The author shows that endotoxin and cytokines have
a mitogenic effect on the epithelium at low concen-
tration, and prostaglandin E2 has very little effect
at low concentrations and has an inhibitory effect at
high concentration.
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yKaKyBa Ha GakKTOT [eKa HMa CHUTHHGbHKAHTHO
IIOBUCOKA KOHIIEHTpANWja Ha eHJIOTOKCHH BO pa-
JIMKYJIAPHHOT IMCTHYeH (IIyH7 OTKOJIKY BO Ke-
DATOIUCTHTE WIH BO (QOIMHKyIapHUTe nUCTH. Toj
eBH/IeHTHpaa npucycerso Ha Mn-1anda u Mn-6 Bo
cure duynay, nogexa Nn-16era camo Bo nHQIaMAa-
TOPHHTE PANUKYJIAPHH IHCTH. ABTOPOT IIOKasKyBa
JleKa eHJ0TOKCHHOT 1 IIUTOKHHNTE MMaaT MUTOTEH
edeKT Bp3 emuTesIOT [IPH MaJia KOHI[EHTPAIH])a, /10~
JIeKa MPocTarIaHAuHOT E2 uMa MHOTY Mas edekT
IpH HHCKA KOHIEHTpaIfja a MMa WHXHOUTODEH
ebexr mpu Bucoka. Ilucrmunurte (GuOpoLIAaCTH
HMaaT MHTOTeH eDeKT Ha eUTENIOT KOj € 3roJIeMeH
CO TIPHCYCTBOTO HA €H/IOTOKCHH.

Basupajku ce Ha moOHeHNUTE HAOMH Of HAIIETO HC-
TPAXKYBAIE KAKO M OJf HIPOCJIEIEHUTE CTYIHH O
JINTEpaTypaTa MoXe Jla 3aKIydHUMe JieKa HANINTe
HAOZHM Ce COIVIacyBaaT cO HaoxwTe Ha Hrvacanins,
Wayman’, a ce BO KOHTPaJIUKTOPHOCT CO HAOAUTE
Ha Kiryu®.

HwmeHo, BO cTIpOBe/ieHATA CTY/IHja Kaj HH]IaMaTop-
HUTe IHCTH JIOMHHHUpaaT Streptococcus viridans
kaj 28,7%, Streptococcus B hemoliticus co 14,0%,
u Ha TepeTo Mecto Staphylococus epidermidis xaj
13,3%. IIpoleHTyayHaTa pasiukKa Koja ce jaByBa
BO OJIHOC HA 3aCTalleHOCTa HA MHKPOOPraHHU3MHTE
Kaj WHGIAMATOPHHUTE IVCTH € CTATHCTHYKH CHI-
HU(HKAHTEH 32 p=0,0083. lobHeHHTe HAO/H YKa-
;KyBaaT Ha (GAKTOT [IeKa Kaj CHTe TPH HUCIHTYBAHHU
THIIA HA TUCTHYHH (hopManuu (pe3uLyaTHu, pagi-
KyJIAPHU M TAPOJIOHTATIHHU) BHIOT Ha DaKTepUHTE
KOH Ce JIOMHHAHTHH Ce Pas3/IHKyBaar nomery cebe.
Bo HajrosieM NpOIEHT HOEJUHEYHO, Kaj pagHKy-
JIAPHUTE TUCTH WHGEKITUNTE ce TPEIU3BUKAHN OF,
Strepytococcus viridans kaj 34%, Staphylococcus
epidermidis xaj 14% 1 Ha TpeTO MecTo Streptococcus
B hemoliticus co 12%. TIponeHTyanHaTa pa3JIH-
Ka KOja ce jaByBa BHATPE BO TPyIaTa co PajUKy-
JIADHH ITUCTH € CTATHCTHYKH CHUTHHUGHKAHTHA 32
Pp=0,041. Kaj pe3usiyanHure nucTd WHOEKIHHITE ce
IpefIU3BUKAHH 0f] Streptococcus viridans xaj 18%,
Staphylococcus epidermidis xaj 12%, Streptococcus
[ hemoliticus u Staphylococcus aureus kaj 10% u co
anaepoOuu Gaxrepun kaj 8%.

IpouenTyayiHaTa Pa3jvKa KOja Ce jaByBa BHATpE
BO TPYIIATA CO PE3UJYAJHH [UCTH € CTATHUCTUYKH
curandrKanTHA 3a P=0,0403. Kaj mapamonrai-
HHUTE IUCTH HHOEKIHHTEe Ce NPEeIM3BHKAHH Off
Streptococcus viridans xaj 26% u anaepodnu 6ax-
Tepuu co 14%, a Ha TpeTo MecTo e Staphylococus
epidermidis u Staphylcoccus aureus co 10%. IIpo-
I[EeHTyaJIHATa Pa3JIAKA KOja ce JAByBa BHATPE BO TPYy-
[ara co MapajOHTAIHH IIHCTH € CTATHCTUYKH CHI-
HU(pHUKAHTHA 32 P=0,05.
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Cystic fibroblasts have mitogenic effect on the epi-
thelium which is increased by the presence of en-
dotoxin.

Based on the findings of our study and in the litera-
ture studies we can conclude that our findings are
in agreement with the findings of Hrvacanin?, Way-
man’?, and are in contrast with the findings of Kiryu®.

In our study the predominant bacteria in the inflam-
matory cysts were Streptococcus viridans (28.7%),
followed by Streptococcus hemoliticus (14.0%), and
Staphilococus epidermidis (13.3%).

The percentage difference in relation to the pres-
ence of microorganisms in the inflammatory cysts
was statistically significant for p=0.0083.

The obtained findings suggest that the type of pre-
dominant bacteria in all of the three tested types of
cyst formations (radicular, parodontal and residual)
differed among themselves.

The infections in the radicular cysts were caused
by Streptococcus viridans in highest percentage
(34%), then by Staphylococcus epidermidis (14%)
and Streptococcus hemoliticus (12%). The percent-
age difference that occurred inside the group with
radicular cysts was statistically significant for p =
0.041.

The infections in the residual cysts were caused by
Streptococcus viridans in 18%, by Staphylococcus
epidermidis in 12%, by Streptococcus hemoliticus
and Staphilococcus aureus in 10% and by anaerobic
bacteria in 8%.

The percentage difference that occurred inside the
group with residual cysts was statistically significant
for p = 0.0403.

The infections in the periodontal cysts were caused
by Streptococcus viridans in 26%, by anaerobic bac-
teria in 14%, and by Staphylococus epidermidis and
Staphylococcus aureus in 10% each. The percentage
difference that occurred inside the group with perio-
dontal cysts was statistically significant for p = 0.05.

We assume that under the influence of numerous
chronic inflammatory stimuli epithelial cells change
their state of metabolic inactivity and increase their
activity hence resulting in increased volume of the
cytoplasm and accumulation of neutral lipids.

On the other hand, the inflammation itself affects
the appearance of mitotic divisions of these cells,
and thus results in increasing of the volume of the
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I[IpermiocTaByBaMe JieKa IIOJ BIHjaHHe Ha MHOTYG-
POjJHHTE XPOHHYHH HMHMIAMATODHH pa3bu emnwu-
TEJIHHTe KJIeTKH ja MeHyBaaT cBojara cocrojba Ha
MeTaboJIeH HHAKTHBHUTET U ja 3T0JIEMyBaaT CBOjaTa
AKTHBHOCT TIPH IITO HACTAHYyBAa 3r0JIEMyBarbe Ha
00eMOT Ha ITUTOIUIA3MATa M aKyMyJallHja Ha Hey-
TpasHuTe MUY, HHdnamanujaTta o cBoja crpa-
Ha BJIjae Ha I0jaBaTa HA MHUTOTHYKHTE JeJI0H Ha
OBHE KJIETKH, 4 CO TOA U HACATAHYBA 3rOJIEMYBAHE
Ha obeMoT Ha camarta jesuja. [IpomeHure o KoH-
MEHTpAHjaTa HA KHCJIOPOOJ, W jarJieH JTHOKCHU/]I
BO TKMBOTO KaKO W HamasyBarke Ha pH BpesHOCTa
BJIHjae Ha (DOPMHUPAHETO Ha IHCTHIHUTE IIPOMEHH.
01 0BOj aroJI T7I€/1aHO, COBPEMEHHTE TOJIKY-Bamba 38
yJI0TaTa HA MEKPOOPTAHU3MUTE KAKO U ATPECHBHMU-
Te KOCKEHO pecopOupauku GakTopH, HeIBOCMHUCIIe-
HO TIOTBP/IyBAaT Jieka MHQIAMAIMJATA € TJIABEH U
HAjCUJIEH MHUITHjaTOP W WHAYKTOP BO Pa3BOjOT HA
uH(bIAMATOPHUTE IIHCTH.

Cnuka 3 / Fi

mca 5 / Figure 5
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lesion.

Changes in the concentration of oxygen and carbon
dioxide in the tissue and decrease of the pH value
affects the formation of cystic changes.

From this perspective, modern interpretations of
the role of microorganisms and aggressive bone
resorbing factors unambiguously confirm that in-
flammation is a major and strongest indicator and
inducer in the development of inflammatory cysts.

Crnuka 6 / Figure 6
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Cn.1.MakpoCKOIICKH H3IJIeJi Ha KOJIOHHH Of
Staphylococcus aureus

C.2.MakpOCKOIICKH H3IJIeJ, Ha KOJIOHHH Off
Streptococcus pneumoniae co NO3UTHBEH OITOXHH-

CKH TeCT

C11.3.MaKpOCKOTICKY H3TJIell Ha aHaepo6Hu Gakre-
pun Ha Schaedler

C11.4.MaKkpOCKOIICKH ~M3TJIe/] HAa KOJOHHH  Off
Streptococcus viridans

Cn.5.Makpockonckn H3rien Ha Streptococcus
pneumoniae co MO3UTHBEH ONITOXMHCKH TECT

Ci1.6.MHUKPOCKOTICKH H3TJIe/] Ha CTA(QUIOKOKH
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Figure 1. Microscopic appearance of Staphylococcus
aureus colonies

Figure 2.Microscopic appearance of colonies of
Streptococcus pneumonia with positive optochin

test

Figure 3.Microscopic appearance of anaerobic bac-
teria on Schaedler

Figure 4.Microscopic appearance of colonies of
Streptococcus viridans

Figure 5. Microscopic appearance of Streptococcus
pneumoniae with positive test

Figure 6. Microscopic appearance of Staphylococcae
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I'paduxon 18 / Graph 1c

I'padpuxon 1a. MUKpPOOHOIONIKHOT HAOK Kaj pajin-
KyJIapHH IHCTH

I'padpuxon 16. MUKpOOHOTIOMKIOT HAOJ Kaj pe3u-
JIVAJTHH ITUCTH

I'paduxon 18. MEUKpOOHOJIOMKHOT HAOH Kaj IMapo-
JIOHTAJIHH IIHUCTH
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Graph 1a. Microbiological finding in radicular cysts

Graph 1b. Microbiological findings in residual cysts

Graph 1c. Microbiological findings in periodontal
cysts
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MAKEOJOHCKHN CTOMATO/IOHIKMU ITPEIJIE]

Yuusepsurer ,,CB. Kupna u Meronuj“ so Ckomje QJN'
Cnmcanne Ha CToMaToNnOmKNOT GakynTeT - CKolje A“'X
‘)

e 1 HaMeHa

Make/IOHCKHOT CTOMATOJIONIKH TIPETJIesi KAaKO BO/IEUKO, HemPOGHUTHO, HAYyYHO Mel'VHAPOAHO U OQHITHjas-
HO crucanHe Ha YauBepauTeroT “Ce. Kupun u Meronuj”, @akynrer 3a JeHTATHA MEJUIIMHA, TIPYKa pe-
JIeBaHTHH HHOOPMALIHH O CHTe TPAHKH Ha CTOMATOJIOTHjaTa H MaKCHIOMaNHjaTHATA XUPYPrHja, KOHII-
TO Ce BO Helocpe/iHa BPCKa co OPAHOTO 37IpaBje M opanHuTe 3abomyBamba. Co Ies 3a/]pKyBamke Ha Baka
BHCOKO [IOCTABEHUTE CTAH/IAD/IH, CHTe IPHjaBeHH PAKOIUCH TIPETXO/THO Ce Pa3IJIeyBaar ojf CTpaHa Ha
JOKKAHH CTPYUHAIH WM HCKYCHH KIHHHYAPH 0f, Pa3/INIHK 00J1acTy Ha croMarosoryjara. Cexoj pako-
nuc Tpeba J1a NCIIONTHY O/Ipe/IeHH KPHTEPHYMH, BO CIIPOTHBHO HECOOZBETHO O/ATOTBEHHUTE PAKOIIHCH Ce
Bpakaar Ha aBTOPOT-HTe.

Hzpnasau

Vuugepaurer “Cs. Kupun u Meromuj” Cxorje
dakynTer 3a leHTATHA MeJUIIHHA

Majka Tepe3sa 17

1000 Cxomje, MakesoHuja

YHnarcTBo Ha aBTOpHTE

MaxkeZ[0HCKHOT CTOMATOJIOIIKH TIpervie]| 00jaByBa HayYHH TPY/IOBHU 071 001acTa Ha CTOMATOJIOTHjaTa 1
MakcunodanyjasHara Xupyprja. Pakonucnre Mosxe Ja ce IpHjaBysaar Bo popMa Ha COICTBEHH IIOIVIe-
(¥, ODUTHHAIHH WIH PEBHjaJIHNU TPYAOBH, OINC HA KIIMHHIKH CIyIan, MOTOA TEPATIEBTCKH IPENOPAKH,
oce0HU TPYZOBH H ITHCMA /IO YPEIHHUKOT.

Paxonucure Tpe6a [ ce OATOTBEHH CHIOPE], 0BA YIIATCTBO Ha ABTOPHTE, KOEIITO € BO CKJIAZ] CO OMIITHTE
Gapara 3a pakonucH, npudaTeHn o GHOMeIUIMHCKUTE H34aBauH, OGHOCHO BO CKJIAZ cO Gaparara off
MefyHApOAHUOT KOMUTET 32 MEHIIMHCKH criucanuja (www.icmje.org). Tpy/10BUTE KOHUIITO HE ce coobpa-
3€HH €O MelVHAPOIHHTE CTAHAAPIY HE Ce 3eMaar BO PasIVIefyBatbe.

Pakomnucure Mo:Ke /1A ce MOJHECYBAAT U JHPEKTHO 10 U3/IaBaY0T 34 U3/IABAIHE BO €JIeK-
TpoHcka popMa Ha ciaegHara aapeca: msp@stomfak.ukim.edu.mk

IMopHecenuTe pakonucy Tpeba 1a GMaaT OPUTHHAIHHE | JIa HE Ce MPETXOHO JIEJIyMHO HJIH IIEJIOCHO 00ja-
Benu. Cure nocrasenu dororpadun Tpebda s1a ce opurusHanay. Gororpadunrte 3eMeHH O IPYTH IIyOIIH-
kanuu Tpeba fa ce co [03BOJIA 32 Ipe3eMakse Off COOJBeTHHOT H3aBay. Kora pakonucor e npudareH 3a
IevaTerhe aBTOPOT-UTE I'M IIPEHecyBaaT CHTe CBOM aBTOPCKH IIpaBa Ha H3/]aBadoT Ha Make/JOHCKHOT CTO-
matostonky mpersies. MCII ce mpuap:kyea 1o IPUHIHIHTE Ha JlekIapanujaTta o XeJICHHKH U Ce COrvIa-
CyBa CHTE HCIIUTYBAaha KOHIITO ce OZHEeCYBaaT Ha XyMaHaTa [IOIIy/Iallija ce BO BPCKA CO OBHE IIPUHITUIIH.
MCII ce npuipsKyBa, HCTO TAKA U /10 MEI'YHAPOHITE IPUHIUIHN 338 OMOMEIMIINHCKHUTE HCTPAXKYBAEha,
KOHIITO Ce U3BeyBaaT BP3 eKclIepPHMeHTaIHH KUBOTHH, a ce BO CkIaf co ynaTersara Ha C30 3a ucnu-
TyBama U3BeyBaHHU BP3 }KUBOTHU. AKO € HEOIIXO/JTHO aBTOPHTe Tpeba /ja JOKaKaT feka MMaaT H 103BoJIa
O] eTHYKH KOMHTET H JleKa NallMeHTHTe oI(aTeH: BO CTY/INjaTa ce 3alI03HAEHH CO HCIUTYBambaTa. ABTO-
pure ce 0OBp3yBaarT Ja JOCTABAT U3jaBa Jleka HeMaaT OMI0 kakBy GHUHAHCHCKH 0OBPCKH KOH HEKOja op-
raHu3alHja, KojamnrTo OuIa BKIydeHa BO HCIIUTYBAWbETO, IPeKy NOIOJIHYBakbe Ha coo/iBeTeH (opMyiap.
Kon paxonmcor tpeba /ia ce IPUIOKH U IOTHHINAHA H3jaBa 0J] aBTOPHTE JleKa HeMaaT HUKAKOB eTHIKH
KOH(QUIMKT MIH KOH(JIUKT Ha HHTEPEC: Oy NOTIHINAHUTE ABTOPH I' IIPEHECyBaaT ABTOPCKUTE IIpaBa
Ha U3/1aBavoT H ce corvIacyBaaT TPyAOT Ja buze objaser Bo MCIIL. ABTopHTe IOTBPAYBAAT JieKa TPYAOT €
OPHTHHAJIEH, [ieka He e IIoJJHeceH 3a 00jaByBarbe BO IPYTO CIIHCAHHE U IeKa HUTY eJleH HeTOB JleJI HIIH Iie-
JIMHA He ce 06jaByBaHH. ABTOPHTE IOTBPAYBAAT AeKa JoOHeHHTe Pe3y/ITaTH ce OPUTHHAHH U CONCTBEHH,
Jfo0HeHH H IPOBEPEHH O] CAMHTE aBTOPH, JieKa aBTOPHTE JIMYHO YIeCTBYBaJle BO H3paboTKaTa H cocTa-
BYBaLETO Ha PAKOIIHCOT U JIEKa Ce COIJIacyBaaT co HeroBaTa coAp KuHa. Bo ciyuaj TpysoT 1a e u3Been
BpP3 XyMaHa IIOIIyJIalyja, aBTopHTe Tpeba Aa IMOTBP/AT JieKa ' HMaaT CUTe COIVIACHOCTH Off eTHUKUTE
KOMHTETH U JIeKa HCITHTYBAHUTE NalMeHTH ce H3BECTEHH U COTVIACHH 34 CIIPOBEyBahe Ha HCTPAsKyBarbe-
TO. ABTOpHTE, HCTO, IOTBP/LyBAAT /leka 00jaBeHHTe PesyJITATH BO CTyAMjaTa ce BO COIVIACHOCT €O XeJICHH-
KUIIKATA JIeKIapanyja 1 MefyHapOIHUTe MPUHIKIY KOHINTO Ce ONHeCyBaaT Ha HCIHUTYBAbATa H3BeIeHH
BP3 JKHBOTHH. ABTOPHTE I'O H3BECTYBAaT U3gaBaukuoT coeeT Ha MCII 3a HelmocToemhe Ha KOHGMIINKT Ha
HMHTEpecH INTO GM MoxKeJIe 1 IIPOU3JIe3aT Off O/ipe/ieHN (PHHAHCHCKH 00BPCKH co (hapMAaIleBTCKH HITH GH-
OMeIHITUHCKY KOMIIAHHH YUHINTO IIPOU3BOIH e KOPHCTAT BO IIPHJIOKEHHUOT PaKOIHe.”
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Aims and scope

Macedonian Dental Review, is a leading, non-profit, scientific international and official journal of the
University Ss Cyril and Methodius, Faculty for Dental Medicine, provides new information at a high stan-
dard of quality in all disciplines involved in the field of dentistry and craniofacial research, related to oral
health and disease. To maintain that high standard all submitted manuscripts are peer-reviewed by scien-
tists or clinical experts in the forefront of dental research and in clinics worldwide.

Each manuscript should be complete and the submission of preliminary or inconclusive results is discour-
aged.

Publisher

University “Ss. Cyril & Methodius” Skopje
Faculty for Dental Medicine

Mother Theresa str. 17

1000 Skopje, Macedonia

Authors Guidelines

Macedonian Dental Review (MDR) publishes scientific papers on dentistry and craniofacial surgery. Man-
uscripts may be submitted in the form of editorials, original articles, review articles, case reports, thera-
peutical notes, special articles and letters to the Editor.

Manuscripts are expected to comply with the instructions to authors which conform to the Uniform Re-
quirements for Manuscripts Submitted to Biomedical Editors by the International Committee of

Medical Journal Editors (www.icmje.org). Articles not conforming to international standards will not be
considered for acceptance.

Papers should be submitted directly to the online Editorial Office at website:
msp@stomfak.ukim.edu.mk

Submission of the manuscript means that the paper is original and has not yet been totally or partially
published and, if accepted, will not be published elsewhere either completely or as a part. All illustrations
should be original. Tllustrations taken from other publications must be accompanied by the publisher’s
permission. The Authors agree to transfer the ownership of copyright to Macedonian Dental Review in the
event the manuscript is published.

The journal adheres to the principles set forth in the Helsinki Declaration and states that all reported
research concerning human beings should be conducted in accordance with such principles. The journal
also adheres to the International Guiding Principles for Biomedical Research Involving Animals recom-
mended by the WHO and requires that all research on animals be conducted in accordance with these
principles. The Authors, if necessary, must indicate that the study has been approved by the Ethic’s com-
mittee and that patients have given their informed consent. Authors must also indicate whether they have
any financial agreement with any organization that were involved in the research by filling the relevant
form.

Papers must be accompanied by the following authors’ statement relative to copyright, ethics and conflicts
of interest, signed by all authors: «The undersigned authors transfer the ownership of copyright to Mace-
donian Dental Review should their work be published in this journal.

They state that the article is original, has not been submitted for publication in other journals and has

not yet been published either wholly or in part. They state that they are responsible for the research that
they have designed and carried out; that they have participated in drafting and revising the manuscript
submitted, whose contents they approve. In the case of studies carried out on human beings, the authors
confirm that the study was approved by the ethics committee and that the patients gave their informed
consent. They also state that the research reported in the paper was undertaken in compliance with the
Helsinki Declaration and the International Principles governing research on animals. They agree to in-
form Editorial Board of MDR of any conflict of interest that might arise, particularly any financial agree-
ments they may have with pharmaceutical or biomedical firms whose products are pertinent to the subject
matter dealt with in the manuseript. «
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ApTOpuTE Ce COIMIACHH HUBHHOT TPY/ MPETXOAHO fa Gujie perieHsupan. CHTe PAKOIKMCH IIPETXOHO e
PEreH3upaar o/] CTpaHa Ha YJIEHOBH HA M3/IaBAYKHOT COBET KOUIIITO TO 3a/pKyBaaT MPaBoTO UCTHOT ia
r0 00HjaT, AKO HE € COOJIBETHA HEroBaTa CTPYKTYPA HJIH HE Ce HCIIOUNTYBAaHH eTHUYKUTE HOPMH. JJOKOIKY
paxomcor Guzie npudareH, cIeay HErOBO Ievyarermhe. AKo e moTpefHo [a ce HAIIPABAT OIPEIeHH KO-
PEKIIMH BO PAKOIHCOT, KOPUTHPAHATA Bep3uja Tpeba /ia ce ucrpatu Bo on-line opma /10 uzgaBauxmuor
COBET, CO JaCHO HaryIaceHu U obeeskanu Ae0BH. Pesuinpanara Bep3rja Ha PaKonHcoT Tpeba /ia ce HeI-
PaTH MOBTOPHO [0 M31aBAYKHOT COBET CO IIPOIPATHO IIMCMO BO KOE Ce JIaf[eHH OJ['OBOPH HA PELeH3eHT-
cKuTe 3a0eJIemKH.

KopexuuuTe Ha TBpJemara Tpeba Jia ce OrpaHHdYeHH e a ce IPHCTAIlH KOH IIeYaTerhe: 32 CUTE IPOoMe-
HH BO TEKCTOT U3BECTEHH ce aBTopuTe. Kopekiuure Tpeba 1a ce Hapagat BO POK O TPH PaGOTHU I€HOBH
M TI0TOA /1a ce menparar on-line 10 uzasaukuor coser Ha MCII. Bo cyuaj Ha 3a/101[HYBarbe, WIEHOBHUTE
Ha M3/[aBaUYKHOT COBET Ha CITMCAHMETO MOKE JIa IPHCTAIAT KOH KOPEKITUH HA 3a0eJIeIIKUTE BO CAMHOT
PAKOIIIC.

3a noHaTaMoITHK HHQOPMAITHH BO BPCKA CO TEDMHHHTE 3a [TeYaTerhe, Be MOJINMe, KOHTAKTHPAjTe ro
uspapaukuoT coeer Ha MCII Ha ciregnara agpeca: yi1. Majka Tepesa 17, 1000 Ckomnje, Pery6mmka Maxe-
JIOHH]a

e-mail: msp@stomfak.ukim.edu.mk

BuaoBu pakonmucu
VYmarcrBa 3a HO/ATOTOBKA HA HAjYeCTO NPUjaByBaHUTe pakonucH o MCIT

IIpenuckH €O yPeHHIITBOTO: OBHE IPEIUCKH Ce YIIATYBaaT /10 IJIaBHUOT YPENHHK WX 0 ITOMOIII-
HHUKOT Ha IVIABHUOT YPEJHHK, & Ce OZJHECYBAAT HA O[Pe/IeHN CTABOBH M MUCJIeha Ha HEKO] YHTATEI, KaJe
TOj U3pa3yBa JIMUHYU BHYBAH:A 32 ofipe/ieHa ImpobaeMaruka. OBHe OIPENUCcKH He ce IOr0JIEMH 071 1000
300poBH (TPH CTPAHMIIM CO JIBOJHO HAIIMIIAH TEKCT) U HE TOBeKe 0]1 15 pedepeHIin.

OpUTrHHAJIHH TPYAOBH: OBOj BHJI Ha PAKOIIHC C€ OSHECYBA HA OPHTHHAJIHN CO3HAHM]A /10 KO JOIIOJ
aBroport. TeKCTOT HAa OBHE paKoIucu Tpeba fja CoApsKu 3000 10 5500 300DOBH H JIa € H3JI0XKeH Ha 8 710
16 cTpaHUIH co /iBoeH npopef Oe3 pedepenmy, Tabenu u cuky. He Tpeba fa ce muTHpaaT noseke off 50
pedepernu. Pakonucor Mopa /ia OH/ie COCTABEH Of CIeHHBE [IeJIOBH:

1. BoBep, 2. Marepujan u Mmetony, 3. Pesynrary, 4. JJUCKycHja U 5. 3aKIy9IOITH.

Bo BOBEJTHHOT JieJI leJITa Ha CTy/iujaTa Tpeba Jia e jacHO HazHaveHa. Bo JiesloT MaTepHjaIu B METOAH Ha
JIOTHYEH HauuH Tpeba 1a ce 06jacHH KaKO € CIPOBEIEeHO HCIHTYBAKETO, KAKO ce aHATH3HPAHH IIOZATO-
1uTe (Koja XHIIOoTe3a e TECTHPAHA, KaKOB BHJ| HA HCIIMTYBAamkhe € IPHMEHETO, KaKo ce [I0jaBHTe MOZIpeeHH,
KaKO Ce MCIIHTAHUIMTE 0/I0PAHK ¥ HCIIMTAHH, TIPEIU3HO /1a Ce OJ[PEJIAT CHTE JIeTA/bH BO TPETMAHOT, KOH
MaTepHjasIH ce KOPUCTeHH, 03U Ha JIEKOBH, BHIOBH JIa60PATOPHCKA ONIPeMa, KOU CTATHCTUYIKH METOH U
CJ1.). BO JIEJIOT Kajie ce HaBe/lyBaaT pesy/ITaTuTe Tpeba Zja ce 0ATOBOPAT CHTE IIPAIIakha ITO Ce HABeAEeHH
BO BOBEJTHHOT ZiesI. JlobueHTHTe pesysiTaTH Tpeba fa ce M3HecaT IOTIIOJIHO, jACHO M KOHIIU3HO, 1A aKO

e 1oTpebHO Tpeba Jja ce MOTKpeIar co CIHKH, rpadUKOHN H Taben. Bo [1e710T 03HaUeH KaKo AHCKyCHja
ce cyMHpaart ZoOHeHHTe Pe3y/ITaTH, KPHTHUKH ce aHAIM3HPAAT KOPHCTEHHTE METO/H, CE CIIOPEyBaaT
Jl00HeHNTe PE3YIITATH CO IPYTH 00jaBEHH TIOJIATOIH U Ce JINCKYTUPAaT UMIUTHKAI[MHTE 071 100HeHnTe
pesynTaTH. 3akiydonuTe Tpeba Ha KPaTKO Ia To CYMHPAaT 3HAUEHETO Ha CTYZHjaTa H HEj3HHHUTE HIHH
HMIUTHKATIHH.

PeBHCKH TPYIOBH: OBOj THII Ha PAKOIMCH TpeDa /1a ce BO BPCKA CO O/IPEIEHA AKTYeIHA cOCToj0a Ha He-
KOja [ojaBa, McTaTa [ja ce aHAIM3HPa OJf PA3IHYEH ACHEKT U /1a € OTKPENeHa cO HajHOBHUTE JIHTEPATyPHH
cozHaHuja. TekcTOT HA OBOj TPy Tpeba /ja uMa o1 6000 J10 12000 300poBH (17 /10 34 CTPAHMIIM CO JIBOEH

[IpOpen) He BKIyUyBajku ru pedepernure, Tabenure U cyiukute. Bo Tpynor He Tpeba fia ce UTHPAAT II0-

Beke 071 100 pedepeHITH.
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IIpukas HA CJIy9aH: OBUE TPYZOBH OIMIIYBAAT OAPENeHA HHTEPECHH CIYYAH Of IPAKTHKATA. TeKCTOT
61 Tpebaso /1a ce coCTOH O/ 2000 710 3000 3060poBH (6 710 8 CTpaHUIIM TEKCT CO ABOEH npopen) 6e3 pede-
pennuy, Tabenu u cauku. Bpojor Ha pedepeniu He Tpeba /1a H3HECYBa MOBeKe 0]] 30.
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The authors implicitly agree to their paper being peer-reviewed. All manuscripts will be reviewed by Edi-
torial Board members who reserve the right to reject the manuscript without entering the review process
in the case that the topic, the format or ethical aspects are inappropriate.

&

Once accepted, all manuscripts are subjected to copy editing. If modifications to the manuscript are re-
quested, the corrected version should be sent to the online Editorial Office with the modified parts under-
lined and highlighted. The revised version should be accompanied by a letter with point-by-point respons-
es to the reviewers’ comments.

Correction of proofs should be limited to a simple check of the printing; any changes to the text will be
charged to the authors. Corrected proofs must be sent back within 3 working days to the online Editorial
Office of Macedonian Dental Review. In case of delay, the editorial staff of the journal may correct the
proofs on the basis of the original manuscript. Forms for ordering reprints are sent together with the
proofs.

For further information about publication terms please contact the Editorial Office of Macedonian Dental
Review, Mother Teresa str. 17, 1000 Skopje, Republic of Macedonia.
E-mail:msp@stomfak.ukim.edu.mk

Article types
Instructions for the most frequent types of articles submitted to the journal.

Editorials. Commissioned by the Editor in Chief or the Managing Editor, editorials deal with a subject of
topical interest about which the author expresses his/her personal opinion. No more than 1000 words (3
typed, double-spaced pages) and up to 15 references will be accepted.

Original articles. These should be original contributions to the subject. The text should be 3000-5500
words (8 to 16 typed, double-spaced pages) not including references, tables, figures. No more than 50 ref-
erences will be accepted. The article must be subdivided into the following sections:

1. introduction, 2. materials and methods, 3. results, 4. discussion, 5. conclusions.

In the introduction the aim of the study should be clearly summed up.

The materials and methods section should describe in a logical sequence how the study was designed and
carried out, how the data were analyzed (what hypothesis was tested, what type of study was carried out,
how randomization was done, how the subjects were recruited and chosen, provide accurate details of the
main features of treatment, of the materials used, of drug dosages, of unusual equipments, of the statisti-
cal method ...).

In the results section the answers to the questions posed in the introduction should be given. The results
should be reported fully, clearly and concisely supported, if necessary, by figures, graphs and tables.

The discussion section should sum up the main results, critically analyze the methods used, compare the
results obtained with other published data and discuss the implications of the results.

The conclusions should briefly sum up the significance of the study and its future implications.

Review articles. Generally commissioned by the Editor in Chief or the Managing Editor, review articles
should discuss a topic of current interest, outline current knowledge of the subject, analyze different opin-
ions regarding the problem discussed, be up-to-date on the latest data in the literature. The text should
be 6000-12000 words (17 to 34 typed, double-spaced pages) not including references, tables, figures. No
more than 100 references will be accepted.
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Case reports. These give a description of particularly interesting cases. The text should be 2000-3000
words (6 to 8 typed, double-spaced pages) not including references, tables, figures.
No more than 30 references will be accepted.
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OBoj T Ha TPy/OBH Tpeba /ja TH HMa CJIeTHHBE JIeI0BH: 1. BoBep, 2. TIpHKa3 Ha CITyYaH MIH KITHHHYKH
HCIHTYBa®a, 3. JJHcKycHja, U 4. 3aKIyIonu.

TepaneBrckH 3adesIeNIKHM: HAMEHATA HA 0BOj THUI PAKOIIUCH € TIPUKA3 U IPOIEHA HA HOBH CTOMATO-
JIOIIKH ¥ XUPYPIIKH MeToH Ha TpeTMaH. Texcror 61 Tpebasio a e m3HeceH BO 3000 10 5500 360poBH (8
JI0 16 CTpaHHIIM CO ABOEH Ipopern) 6e3 pedepenity, Tabemn win cauku. TpyaoT He Tpeba Ja KOPHCTH 10~
BeKe of1 30 pedpepennn. TpyzoT 61 Tpebaso /1a e cocTaBeH Off CIeIHUBe AeI0BH: 1. BoBex, 2. Matepujasmu
u MeToau, 3. Pesyarary, 4. [luckycuja, 5. 3aKIyI0mH.

CrenujaHu TPYJOBH: OBHE TPYAOBH Ce OJHECYBaaT HAa HCTOPHjaTa Ha CTOMATOJIOTHjaTa, 3a003/1paB-
CTBEHATA 3AIITUTA, ETHKATA, EKOHOMCKHTE IPABIJIA U 3aKOHCKHUTE ITPOIHCH KOUIITO Ce OIHECYBaaT Ha
cromarosorgjaTa. Texeror 6u Tpebao qa e ©3HEeCEH Ha 3000 J0 7000 360poBH (8 [0 12 CTpaHHUIHU CO
ZBoeH tpopen) Oe3 pedepeniu, Tabenu u ciake. He Tpeda f1a ce nuTupaar noBeke o7 50 pedepeHiiu.

IIucMa 3a ypeXHHUKOT: OBHE IIICMAa Ce Of[HECYBAAT Ha TpyAoBuTe oGjaseru so MCII, wiu nak, o6pa6o-
TyBaaT OfIpe/leHa MHTEPECHA TI0jaBa, KOja oDy [yBa HHTEPEC Kaj ABTOPHTE, KOUIIITO CAKAAT CBOMTE OIICEP-
BaIMH Jja UM TH Ipe[oYaT Ha uurarenuTe. [lucmara Tpeba 1a ce coctaBeHH 0ff 500 10 1000 360poBH (1
JI0 3 CTPaHHUIIM O BOeH mpopen) 6e3 pedepenmu, Tabeu, cauku. He Tpeba fa ce UTHpaaT moBeke 071 5
pedepeHy.

Yuarerea: 0Ba ce JOKYMEHTH HATUIIAHHA O] OAPEAEHH CTOMATOJIOIIKHY 3PYKEHH]jA HIH ABTOPHTETHH
u3BopH. BpojoT Ha ciraku 1 TaGesn Tpeba /1a COOZBETCTBYBA €O COAPIKMHATA Ha YIIATCTBOTO.

IloAroTOBKA HA PAKOITHCUTE

Texer fOKyMeHT

PakonucuTe MOpa Jia ce IOATOTBEHH CIIOPE]] THIIOT KaJie ce CBPCTYBaaT (IPEenHcKy ¢O YPeJHHIITBOTO,
OPHTHHAJIHU PAKOIIHCH, TIPETTIe/iH, IPUKA3 Ha CJIyYaH, TepaleBTCKH 3a0esIelIKH, ClIeNUjaHi TPYIOBH,
IIHCMA [0 YPeIHUKOT).

CrpaHUIMTE HA PAKOIIHCOT Tpe6a [1a ce Co TEKCT cO ABOEH IIPOPEJT ¢O MAPTHHM Off HAjMAIKY 2,5 Sm Ha
xapTuja co popmar (ISOA4) . ITpudaren gopmar Ha paxomucor e Word. CoppaxiHaTa Ha TEKCTOT Tpeba
JIa ©UMa HacJI0B, HHGOPMAIHH 33 aBTOPOT-UTE, 3a0eJIelIKH, allCTPAKT, KIyIHH 300POBH, TEKCT, pede-
DEHIIH U UMeHyBake Ha TabenuTe H cukuTe. TabenTe U cauKuTe Tpeba Ia ce ZoCTaByBaaT Ha O 1€ THH
CTAHHMITH.

HacJioB Ha pakonmucoT U HHPOPMAIIHH 32 aBTOPOT-HTE

» CkpaTeHa Bep3Hja Ha HACJIOBOT, HO €3 KOPUCTEH:e Ha KPATEHKH Ha 300poBHTE
* Me 1 ipe3rMe Ha aBTOPOT-UTE

« PaboTHO MecTo Ha cekoj aBTop (O/es, HHCTHTYITH]a, KIIMHHKA)

3abenemkn

» JlaTa Ha OZIP>KYBakbe Ha KOHTPEC Kajie PAKOIHCOT O¥II IIpe3eHTHPaH (aKo GHII IIPeTX0LHO MPE3eHTHPAH)
» UzjaBa of1 aBTOPOT /ieka HeMa (QHHAHCUCKH 0OBPCKU HITH CYyAHUD Ha HHTEPECH

» M3jaa 3a npu3HAHNE KOH HEKOja KOMIIAHUja KOja T'o TOJ/IPIKaJia MCITUTYBAKETO U3BE/IEHO BO PAKOIIN-
coT (aKo UMa TaKBa KOMITaHH]a)

» Nwme, afpeca WK eJIeKTPOHCKA aJipeca Ha aBTOPOT 32 KOPeCMoAeHIja

AIICTpaKT H KJIyIHH 300pPOBH

Pakonmcot Tpeba 1a MMa alCTPaKT COCTaBeH 071 200 0 250 300posu. Kaj opurHHasHUTE PAaKOIHCH H
TepaneBTCKUTE 3a0eIeNIKH alCTPAKTOT Tpeba /la I UMa CJIEHITE JIeJIOBH: eI Ha TPY/OT, MeTo/u (onuc
Ha eKCIIePHMEHTHTE, IIAITHeHTHTe, HHTePBEHIIHITE) pe3yITaTH (IITo e OTKPHEHO), 3aKIIyUOK (3HaYeHke Ha
tpyzor). Kiyanure 36opoBu Tpeba fa ce Bo Bpcka co TepMuHHTe HaBezenn Bo Medical Subject Heading
(MeSH) of MEDLINE/PubMed. PakomucuTe KOHIITO MPUTIATaaT BO IPENHCKH CO YPEAHUIITBOTO WX
IIHCMA 10 YPeOHHKOT He Tpeba 1a MMaar alcTpakT.
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The article must be subdivided into the following sections:
1. introduction, 2. case report or clinical series, 3. discussion, 4. conclusions.

Therapeutical notes. These are intended for the presentation and assessment of new medical and sur-
gical treatments. The text should be 3000-5500 words (8 to 16 typed, double-spaced pages) not including
references, tables, figures. No more than 30 references will be accepted. The article must be subdivided
into the following sections: 1. introduction, 2. materials and methods, 3. results, 4. discussion, 5. conclu-
sions.

Special articles. These are articles on the history of medicine, health care delivery, ethics, economic
policy and law concerning dentistry. The text should be 3000-7000 words (8 to 20 typed, double-spaced
pages) not including references, tables, figures. No more than 50 references will be accepted.

Letters to the Editor. These may refer to articles already published in the journal or to a subject of
topical interest that the authors wish to present to readers in a concise form. The text should be 500-1000
words (1 to 3 typed, double-spaced pages) not including references, tables, figures. No more than 5 refer-
ences will be accepted.

Guidelines. These are documents drawn up by special committees or authoritative sources.
The number of figures and tables should be appropriate for the type and length of the paper.

Preparation of manuscripts

Text file
Manusecripts must be drafted according to the template for each type of paper (editorial, original article,
review, case report, therapeutical note, special article, letter to the Editor).

The paper should be type written double spaced with margins of at least 2.5 cm on 212:297 mm format
sheets (ISOA4). ). The formats accepted are Word and RTF. The text file must contain title, authors’ de-
tails, notes, abstract, key words, text, references and titles of tables and figures. Tables and figures should
be submitted as separate files.

Title and authors’ details

« Short title, with no abbreviations.

« First name and surname of the authors.

« Affiliation (section, department and institution) of each author.

Notes

« Dates of any congress where the paper has already been presented.
« Mention of any funding or research contracts or conflict of interest.
 Acknowledgements.

« Name, address, e-mail of the corresponding author.

Abstract and key words

Articles should include an abstract of between 200 and 250 words. For original articles and therapeutical
notes, the abstract should be structured as follows: aim (aim of the study), methods (experimental de-
sign, patients and interventions), results (what was found), conclusion (meaning of the study). Key words
should refer to the terms from Medical Subject Headings (MeSH) of MEDLINE,/PubMed. No abstracts are
required for editorials or letters to the Editor.
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Text

Identify methodologies, equipment (give name and address of manufacturer in brackets) and procedures
in sufficient detail to allow other researchers to reproduce results. Specify well-known methods includ-
ing statistical procedures; mention and provide a brief description of published methods which are not
yet well known; describe new or modified methods at length; justify their use and evaluate their limits.
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MAKEJOHCKV CTOMATOJIONIKY IPEDIEL Y

Yuusepsurer ,,CB. Kupna u Meronuj“ so Ckomje A§,
Cmcanme Ha CtomaTtonomkmoT Gakyntet - CKorje 1 )

Texer Ha pakOIIHACOT

Bo paxomnucor Tpeba fa ce naeHTHGHKYBA MeTOLOJIOrHjaTa Ha paboTa, onpeMara (J1a ce HaBese IPOU3BO-
JIATEJIOT, HeTOBHTE IOJATOLM) Ha KOjallTo € CIPOBEIEHO HCITHTYBAKETO, KAKO U IIOCTAIIKHUTE HA HCTPa-
JKYBAHETO /14 CE OIMINAT HA HAYMH, 32 Jla MOXKe HEKOj JPYT 3aUHTePeCHPaH HCTPAXKYBad Jia TO IOBTOPH
ucroro uenurysame. Tpeba na ce cnenudunupaaT KOPHCTEHHUTE CTATUCTHYKH METO/IH, 1A Ce HABeJAT U
oGjacHAT KOPHCTEHUTE METOLH KOH He ce ceyIITe JOBOIHO 00jacHeTH, /la ce NPOoLeHH yrioTpebara 1 orpa-
HUYYBAHATa HA KOPUCTEHHUTE METO/IH. 3a JIeKOBUTe Tpeda /1a ce HABEIaT HUBHITE TeHEPHUUKH HMHUEbHA,
JIO3UTE U MOCTANIKHTE 32 HUBHA IPECKPHUIIIHja. 3alITHTEHUTe HMHIbA Ha JIEKOBHTE TpeDa /1a ce HaBeJaT
Bo 3arpaga. EnuHunuTe 3a Mepky, ciMO0INTe H KpaTeHKHTe TpeDa [a ce H3pa3yBaar co MelyHAPOIHH
craHzapau. Mepkure 3a JI0JKMHA, BUCOYMHA, INMPOYHHA Tpeba fla ce M3pa3yBaaT BO METPHYKH €/IMHU-
1H (MeTap, KWIorpam, JIUTap) HIH HUBHUTE COOJBETHH MOMAaTH eTHHUITA. TeMmepaTypara Tpeba fa ce
uspasysa eo crenenu 1o Llemsuyc. KpeHuOT npuTtHcok Tpeba ga 6u/ie H3pa3eH BO MHJIMMETPH 3KUBHH
cronb. CHTe KIIMHUYKH XeMHUCKH MepKH Tpeba Ja ce IPHKAXKAHH BO METPHUKH eMHUITH, KOPHCTEJKH To
HMHTEPHAIHOHATHUOT cucTeM 3a MepkH (SI). Kopucremero Ha pa3TnyHu cHMOO0IH H KPAaTEHKH HE € J103-
BosreHO. Kora kpaTeHKa ce KOPHCTH 34 IIPBIIAT BO TEKCTOT HA PAKOIHKCOT, II0TOA [TIOHATAMY Taa ce KOPHCTH
€O UCTOTO 3HAYEHHe.

Pedepennu

OuekyBaHO e CUTe IIATHPAaHU pedepPEeHIIH Jja ce TIPOYUTAHHU O] CTPAaHA Ha aBTOPOT-HTe. Pedpepennure
MOpa Jia TH CO[PIKaT caMO OHHE aBTOPH, KOUINTO Ce MUTUPAHHU BO TEKCTOT HA PAKOIIHCOT, HYMEPHUPAHHU ce
€O aparcku [UdPpH U ce HapeJIeHH KOHCEKYTHBHO, OHAKA KAKO IITO Ce jaByBaaT BO TEKCTOT. bubimmorpad-
CKHTE e/[HHKH BO TEKCTOT CE HABE/IEHH CO KOPUCTEHE HA CYTIEPCKPUIITHPAHH aparicku Opoesu. Pedepen-
[MTE MOPA /1A Ce HABEJIEHH BO CTaHziap/ieH (hopMaT HABE/IEH CIIOPE/] MEIVHAPOHHOT KOMHUTET HA M3/1aBa-
YHTE HAa MEIHIIMHCKH ciucanuja (www.icmje.org).

CITMCAHHUJA

Cexkoja pedepeHiia Mopa /ia ro crienu@uUIfHpa Mpe3HMeTo Ha aBTOPOT H HETOBHUTE HHUIHjATH HA HMe-
TO (aK0 € HEBHHOT GPOj /10 IIEeCT HJIK IOMAJKY ce HaBe/[yBaaT CHTe aBTOPH, K0 BO TPYZOT y4ecTBYBaaT
CeJlyM HJIH IIOBeKe aBTOPH, TOTAII ce HaBe/[yBa caMo MPBHOT, a APYTHTE Ce HaBelyBaaT Kako “co cop.”).
OpUTHHAIHHOT HACJIOB HA TPYZOT, HMETO Ha CIIHCAHHETO (CIopes KpATEHKUTE KOUINTO Ce KOPHCTAT BO
MEDLINE/PubMed), ronuna Ha usgasarbe, 6poj Ha BOJIYMEHOT B 6pP0jOT Ha ITPBaTa U MOC/IeHaTa CTpa-
nurna. IIpu nuTHpame Ha pedepeHIHTe, Be MOJIMMe, CJIefleTe ' BHEMATeTHO IIPaBHyIaTa Ha MelyHapo/i-
HHTE CTaH/IAP/IH.

Ha npumep:

CraHgapaHu TPYAOBU

Guguvcevski Lj, Shaqiri Sh. The Role of Occlusal Splints in Temporomandibular Disorder Treatment.
Apolonia 13, 15; May 2011:31-6.

OpraHuzainyja ce jaByea BO CBOjCTBO Ha aBTOD

International Committee of Medical Journal Editors. Uniform requirements for manuscripts submitted to
biomedical journals. Ann Int Med 1988;108:258-65.

JlogaTonmy o7 KHUTH

Payne DK, Sullivan MD, Massie MJ. Women'’s psychological reactions to breast cancer. Semin Oncol
1996;23(1 Suppl 2):89-97.

KHHATH 1 MOHOTPA®HN
3a nepHOAMYHUTe MyOIMKAIIMH MOpa /1a ce HaBeIaT HMMHILATA HA ABTOPHUTE, HACIOBOT, eIUIH}aTa, MEeCTO-
TO Ha H3/aBakhe, H3/IaBaY0T U FoJIMHATa Ha HU3/laBarbe.

Ha npumep:

KHHTH 071 eZleH WTH OBEKe aBTOPH

Guguvcevski Lj, Veleski D, Dejanoski K. Complete Denture Clinics, Skopje: Ein-Sof;2005.

I';1aBa BO KHHra

De Meester TR. Gastroesophageal reflux disease. In: Moody FG, Carey LC, Scott Jones R, Ketly KA,
Nahrwold DL, Skinner DB, editors. Surgical treatment of digestive diseases. Chicago: Year Book Medical
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For each drug generic name, dosage and administration routes should be given. Brand names for drugs
should be given in brackets. Units of measurement, symbols and abbreviations must conform to interna-
tional standards. Measurements of length, height, weight and volume should be given in metric units (me-
ter, kilogram, liter) or their decimal multiples. Temperatures must be expressed in degrees Celsius. Blood
pressure must be expressed in millimeters of mercury.

&

All clinical chemistry measurements should be expressed in metric units using the International System
of Units (SI). The use of unusual symbols or abbreviations is strongly discouraged. The first time an ab-
breviation appears in the text, it should be preceded by the words for which it stands.

References

Tt is expected that all cited references will have been read by the authors. The references must contain
only the authors cited in the text, be numbered in Arabic numerals and consecutively as they are cited.
Bibliographical entries in the text should be quoted using superscripted Arabic numerals. References
must be set out in the standard format approved by the International Committee of Medical Journal Edi-
tors (www.icmje.org).

JOURNALS

Each entry must specify the author’s surname and initials (list all authors when there are six or fewer;
when there are seven or more, list only the first six and then “et al.”), the article’s original title, the name
of the Journal (according to the abbreviations used by MEDLINE/PubMed), the year of publication, the
volume number and the number of the first and last pages. When citing references, please follow the rules
for international standard punctuation carefully.

Examples:

- Standard article.

Guguvceevski 1j, Shagiri Sh. The Role of Occlusal Splints in Temporomandibular Disorder Treatment.
Apolonia 13, 15; May 2011:31-6.

- Organization as author
International Committee of Medical Journal Editors. Uniform requirements for manuscripts submitted to
biomedical journals. Ann Int Med 1988;108:258-65.

- Issue with supplement
Payne DK, Sullivan MD, Massie MJ. Women’s psychological reactions to breast cancer. Semin Oncol
1996;23(1 Suppl 2):89-97.

BOOKS AND MONOGRAPHS
For occasional publications, the names of authors, title, edition, place, publisher and year of publication
must be given.

Examples:
- Books by one or more authors
Guguvcevski Lj, Veleski D, Dejanoski K. Complete Denture Clinics, Skopje: Ein-Sof;2005.

- Chapter from book

De Meester TR. Gastroesophageal reflux disease. In: Moody FG, Carey LC, Scott Jones R, Ketly KA, Nahr-
wold DL, Skinner DB, editors. Surgical treatment of digestive diseases. Chicago: Year Book Medical Pub-
lishers; 1986. p. 132-58.

- Congress proceedings

Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of the 10th In-
ternational Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam:
Elsevier; 1996.
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Yuusepsurer ,,CB. Kupna u Meronuj“ so Ckomje ""‘\v’
Cmcanme Ha CtomaTtonomkmoT Gakyntet - CKorje A )

Publishers; 1986. p. 132-58.

TpyAoBH Npe3eHTHPAaHH Ha KOHTPECH

Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of the 10th
International Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam:
Elsevier; 1996.

Hacy1oBH Ha Ta0e/JIH H CJIHKA
HacouTe Ha TabenuTe U CIMKHATE Tpeba /1a MM HMa KAKO BO TEKCTOT, TAKA M HA cCAMHTE TabesIH  Toj] CO-
OIBETHHUTE CJINKH.

Coap:xuHa Ha Tabenure

Cexoja Tabena Tpeba fia ce oiHece KAK0 O7/ieJTHA co/ipskuHa. [Ipudaren opmar Ha TabenHTe e mporpa-
mara Word. Cexoja Tabesra Mopa fa 61e KOpeKTHO HallHIaHa, 03HaueHa co PHMCKH OpPOjKH U 03HAUeHA
€O COOZIBETEH HAC/IOB. 3abenemkuTe Tpeba /1a ce 03HAYEHH Ha KPajoT o7 TabesiaTa, a He BO HEJ3HHHMOT Ha-
ctoB. TaGesnre TpeOa /1a ce pedepHPaHH BO TEKCTOT IO OfIPE/IEH PEFOCIE.

Coap:xnHa Ha CJTMKN

Cexoja cyinka Tpeba Jia ce IojiHece Kako ojieTHa coapkuHa. IIpndarenn dopmaru ce JPEG co pesosy-
umja 300 dpi, apyru npudarteru dopmatu ce TIFF, PNG, PDF (Bucok kBanuter) u Word 3a rpadUKOHU.
Cnukure Tpeba /1a ce 03HAYEHH CO aparcKi OPOEBH M 03HAUEHH CO COO/IBETEH IpOoIpaTel TekceT. CIIMKUTE
Tpeba /1a ce MoJ[Pe/IeHH BO TEKCTOT 10 OJ[PEJIEH PeIoCIe].

Penponyknuute Tpeba 1a ce KOPUCTAT OTPAHMYEHO, 3HAYH CAMO aKO € HABHCTHHA HEOIIXOIHH.
®otorpaduuTe 0/ XUCTOIOIIKH IIPENapaTH Tpeba 1a ce jacHO 03HAUEHH CO IPOIEHTOT Ha 3TOJIEMYBAILe 1
€O 03HAYEH MeTo/I Ha Ooerbe Ha IPenapaToT.

Axo ce ciukuTe Bo 60ja, Tpeba TOUHO Jja ce 03HAYH AT Ke OCTAaHaT BO 60ja M Moske /1a GHIAT U BO
1[pHO OeJ1a pernpoayKunja.

OnTHMaTHHTE JUMEH3HH 3a [IeUaTehe Ha CJIHKHTE BO CIIHCAHHETO Ce:
« 7,2 cM (ImupounHa) 4,8 sm (BrcounHa)

« 7,2 cM (mupoynHa) 9 sm (BHCOUMHA)

. 15 cM (mmupounHa) 9 sm (BHCOYHHA)

« 15 cm (mupounHa) 18,5 sm (BUCOYHHA): 1 CTPAHUITA

Maxenoucku Cromarosnomku [persexn (MCIT) ce o6jaByBa /iBa aTH TOAHUIITHO.
TogumHza npermiaTa o MakeoHH]ja € 500,00 JA€HAPH, 38 MIOSIUHITH,

3a CTYZIEHTHTE 250,00 JIeHApH U

34 MHCTHUTYIIMHUTE 700,00 ACHAPH

BO CTPAHCTBO:

25 € 3a EBpona u

30 € BoH EBpomna

- /Ja Ce yIUlaTH Ha CMeTKa:

C-xa HEPM : 100000000063095,
HenorenT: HBPM

C-xa xopucHHUK: 160011048078819
IIpuxogHa mudpa: 723019-41

Bpsa Haznaxka “3a MCIIT”.
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Titles of tables and figures

Titles of tables and figures should be included both in the text file and in the file of tables and figures.

File of tables

Each table should be submitted as a separate file. Formats accepted are Word and RTF. Each table must
be typed correctly and prepared graphically in keeping with the page layout of the journal, numbered in
Roman numerals and accompanied by the relevant title. Notes should be inserted at the foot of the table
and not in the title. Tables should be referenced in the text sequentially.

File of figures

Each figure should be submitted as a separate file. Formats accepted: JPEG set at 300 dpi resolution pre-
ferred; other formats accepted are TIFF, PNG, PDF (high quality) and Word (for graphs). Figures should
be numbered in Arabic numerals and accompanied by the relevant title. Figures should be referenced in
the text sequentially.

Reproductions should be limited to the part that is essential to the paper.
Histological photographs should always be accompanied by the magnification ratio and the staining
method.

If figures are in color, it should always be specified whether color or black and white reproduction is re-
quired.

Optimal dimensions for publication of figures in the journal are:
« 7.2 cm (base) » 4.8 cm (height)

« 7.2 cm (base) « 9 em (height)

« 15 cm (base) » 9 cm (height)

« 15 cm (base) « 18.5 em (height): 1 page.

Macedonian Dental Review (MDR) is published two times per year.

Annual subscription fee in Macedonia is 500,00 Mkd denars, for individuals,
for students 250,00 Mkd denars and
for institutions 700,00 Mkd denars

Abroad:
25 € for Europe and
30 € outside Europe

- to be paid to account:
NBRM : 100000000063095,

Recipient: NBRM,
The user’s account: 160011048078819
Income code: 723019-41

Swift marked “For MDR”.
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Yuusepauret ,,Cs. Kupnn u Metoguj“ Bo Cxomje “Ss. Cyril and Methodius” University in Skopje

Crvicanye Ha CTOMAaTONOMKMOT dakyareT - CKomje Review of Faculty of Dentistry - Skopjé

Ce HanmeBaMe JleKa IMpe3eHTHPAHHUTe KHUTH Ke To MOOyZaT HHTEpPecOT Kaj HAIIuTe
YUTaTEeIU 3a NPOIIUPYBahe HA HUBHUTE TEOPETCKU U IPAKTHYHU CO3HAHM]ja o obsacra
Ha OPTOJOHTCKHOT M XMPYPIIKHOT TPETMaH HA [10jaBaTa Ha MMIAKTHUpaHuTe 3a6u. Bo
BTOPO NpHUKa’kaHATa KHUTA [TOTEHI[Mja/ITHUOT YUTATesl MMa MOXKHOCT /la ce 3aIll03Hae co
NPAaKTHYHUOT U IIParMaTHYeH IPHUCTANl BO MMILIAHTHATA CTOMATOJIOTHja KOJaIITO KaKO
TepaneBTCKH 3adaT Haora ce IOrojieMa IpHMeHa.

OPTOAOHTCKM M XHUPYPIHIKHM MEHAIIMEHT HA
HUMITAKTUPAHUWUTE 3ABHA

Aemopu: Vincent G. Kokich u David P. Mathews

IIpo6ieMoT Ha WMIOAKTHpaHH 3abH € YecTOo IIPUCYTEH BO
CTOMATOJIOTHjaTa, HO U IIOKPaj Toa He MIOCTOH COOJIBETHA CTPYYHA
JIMTEPATypa KOjaIlTo Ke TH IeTATN3HPA XUPYPUIKHTE TPETMAHH U
OPTOZOHTCKATA TEpaIHja 3a €PYNTHPAKETO U MEHAIUPAKHETO Ha
OBHeE 3a0H.

ABTOpDH He OBaa KHHWTA Ce PEHOMHDAaHU CTPYUYHAIlH o7 obJacTa HAa OPTOMOHIMjaTa U
opaJTHaTa XHPYPTHja KOH ITOBEKe O] 40 TOJHHH ce 3aHHMaBaaT coO 0Baa IpobJieMaTHKa.

Cojzip;xrHATa HA KHUTABA I'o 3aII03HABA OPTOJIOHTOT H OPAJIHUOT XHUPYPT BO PAa3JIHYHUTE
TUIIOBH HA UMITAKI[UH Ha TOPHUTE IEHTPATHU CeKaYd, TOPHUTE KAHUHH (MMaIKTHPaHH
nabujaTHO W MAJIATHHAJIHO), II0TOA IOJTHHTE KAaHWHH, IIPEMOJIapH H MOJIAPH.

Cekoja rzaBa o1 KHMraTa ce GoKycupa Ha crnenuGUIHO UMIIAKTHPAHUOT 320 U KaKO TOj
320 6u MokeJt fa Gujie OPTOOHTCKH MOJ[peieH 0e3 XUPYPIIKa HHTEPBEHIH]A.

Bo kuurara ce mpuKkaXkaHu U cJIydad Ha HEyCIeIIHH WHTePBEHINH co 00jacHyBabe Kajie
€ IIOCTalleHO HeNPAaBUJIHO M KaKo Tpeba NpaBHJIHO Jia ce IMOCTAIIH CO I1eJ1 IPeBeHIHja Ha
HETaTUBHUTE MOCIIEUIIH.

OBa e ueayHO YETHBO 33 TEPANIEBTOT IPAKTHYap KOj ce 3aHHMaBa CO IPOGJIIEMOT Ha
HMIaKTUPAaHU 3a01.

Knaurara numa 188 cTpanuiu u 590 CJIUKH.
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Cuucanme Ha CToMaTo/momknoT dakynarer - Ckomje Review of Faculty of Dentistry - Skopje '

ORTHODONTIC AND SURGICAL MANAGEMENT OF
IMPACTED TEETH

WADANTEN Autors: Vincent G. Kokich and David P. Mathews

U Fa\VARWY,

Although the problem of impacted teeth is a commonplace en-
counter in dental practice, yet commonly there is not a compre-

JEETH

&" hensive book detailing the surgical treatments and orthodontic

k]

therapy to erupt or manage these teeth.

Written by arguably the best orthodontic in the world and his colleague of almost 40
years, this text covers the various types of impactions an orthodontist and surgeon will
encounter, including maxillary central incisors, upper canines (both labially or palatally
impacted), mandibular canines, premolars and molars.

Each chapter focuses on a specific impacted tooth and how it can be surgically uncovered
and orthodontically moved.

The book also presents a chapter of failed cases, explaining what went wrong and how to
prevent such negative outcomes when treating similar cases.

It is ideal for any dental practitioner who treats impacted teeth.

The book has 188 pages and 590 figures.
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Crucanye Ha CToMaTomoImKnoT dakyaret - Ckomje Review of Faculty of Dentistry - Skopjé

PRACTICAL IMPLANT IIPAKTUYHA UMIIVTAHTHA CTOMATOJIOTHUJA:
DENTISTRY

s et JUJATHOCTHEKA, XUPYPIIKHA TPETMAH, PECTABPATHUBHHU U
TEXHHUYKH ACIIEKTH HA ECTETCKATA U ®YHKITMOHAJIHATA

XAPMOHMJA

Aemopu: Ashok Sethi and Thomas Khaus

Knurata ro oGjacHyBa HPaKTHYHHOT M NPAarMaTHYHHOT MPUCTAIl BO HWMIUIAHTHATA
CTOMATOJIOTHja OTKPUBAjKU TH BEPOjaTHUTE IIPOTOKOJIM BO CEKOE HHUBO.

[TocrojaT TOYHM ONMMCH KOMIITO MY IOMAaraaT Ha KJIMHUYAPOT Jla JIOHece NpPaBUJIHA
O/IJIyKa 3aCHOBaHA HAa MOKHUTE TPETMAHCKHU OIIINH.

Knaurara uma 288 crpaHunu u 365 CIUKH.
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Crycanye Ha CTOMaTONOMKMOT dakynreT - Ckomje Review of Faculty of Dentistry - Skopje

Itis our hope that the books presented below will raise our readers interest to broaden their
theoretical and practical knowledge in the field of the orthodontic and surgical treatment
of impacted teeth. In the second book, the potential reader will have the opportunity to be
introduced with the practical and pragmatic approach in the implant dentistry, which is
frequently used as a therapeutical procedure.

PRACTICAL IMPLANT PRACTICAL IMPLANT DENTISTRY:
DENTISTRY

DIAGNOSTIC, SURGICAL, RESTORATIVE AND TECHNICAL
ASPECTS OF AESTHETIC AND FUNCTIONAL HARMONY
T G
! »
- Autors: Ashok Sethi and Thomas Khaus

This resource for practitioners describes the practical and pragmatic approach in implant
dentistry, revealing the broad range of treatments at each level.

The book contains exact explanation which will help the clinician to implement a proper
decision based on the potential treatment options.

The book has 288 pages and 365 figures.
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