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Poboljfanje kvaliteta dentalnih implantata kao kljucni faktoy

uspe$ne implantacije
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Uvod: Dentalna implantolodka terapija predstavlja pouzdanu terapijsku opciju za
nadoknadu izgubljenih zuba; medutim, rani | kasni neuspesi implantata i dalje se
javljaju, Cesto povezani sa neadekvatnim kvalitetom povrSine implantata,
Karakteristike povrsine i njena Cisto¢a imaju klju¢nu ulogu u procesu oseointegracije
dugoro¢ne stabilnosti implantata. Zbog toga je unapredenje kvaliteta implantata,
naro¢ito na nivou povrsine, postalo jedan od glavnih fokusa savrementh istrazivanja u
implantologiji. Cilj: Cilj ove studije bio je da se ispita uticaj kvaliteta povrsine
implantata na uspe$nost implantacije primenom skenirajuce elektronske mikroskopije
(SEM), sa posebnim osvrtom na morfologiju povrSine i prisustvo kontaminacije kao
determinanti oseointegracije. Materijal i metode: Uzorci dentalnih implantata
analizirani su pomoc¢u skenirajuce elektronske mikroskopije (SEM) radi procene
topografije povrSine, mikrostrukturnih karakteristika 1 prisustva povrSinskih
kontaminanata. Ispitivani su i uporedivani implantati sa razliCitim povrSinskim
tretmanima. SEM snimanje je dopunjeno kvalitativnom procenom nepravilnosti
povrsine 1 obrazaca kontaminacije koji mogu biti povezani sa naruSenim bioloSkim
odgovorom. Rezultati: SEM analiza je pokazala zna¢ajne razlike u morfologiji i ¢istocl
povrSine medu ispitivanim implantatima. Implantati sa optimizovanom strukturom
povrsine pokazali su homogenu mikro- i nano-topografiju, povoljnu za interakciju
kost-implantat. Nasuprot tome, implantati sa prisuthom kontaminacijom i
nepravilnostima na povrSini ispoljili su karakteristike povezane sa smanjenim
kontaktom sa kosti 1 povecanim rizikom od ranog neuspeha implantata. Dobijeni
rezultati ukazuju na snaznu povezanost izmedu kvaliteta povrsine, bioloskog odgovora
| stabilnosti implantata. Zaklju¢ak: Procena pomo¢u SEM potvrduje da je kvalitet
povrsine implantata kriti¢an faktor za uspe$nu dentalnu implantaciju. Visokokvalitetne,
nekontaminirane povrSine implantata omogucavaju predvidivu oseointegraciju |
dugoroCnu stabilnost. Uvodenje SEM analize u procenu kvaliteta implantata pruza

dragocene Informacije za unapredenje dizajna implantata, proizvodnih procesa !
klini¢kih 1shoda.

Kljucne reci: dentalni implantati, neuspeh implantata, kvalite
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184




[mprovement of Dental Implant Quality as a Key Factor for
Successful Implantation

Ljupka Arsovski', Sofija Carceva Salja' | Daniela Veleska—Stefkovska?,
Mihajlo Petrovski', Verica Toneva Stojmenova', Sonja Rogoleva
Gjurovski'

' Faculty of Medical Sciences, Goce Delcev University, Stip, North Macedonia, * Faculty of
Dental medicine, University St. Kiril and Metodij, Skopje, North, Macedonia

Introduction: Dental implant therapy is a reliable treatment option for the replacement
of missing teeth; however, early and late implant failures still occur, often related to
inadequate 1mplant surface quality. Surface characteristics and cleanliness play a
critical role in the process of osseointegration and long-term implant stability.
Therefore, improving implant quality, particularly at the surface level, has become a
key focus of contemporary implant research. Aim: The aim of this study was to
evaluate the influence of implant surface quality on successful implantation using
scanning electron microscopy (SEM) analysis, with emphasis on surface morphology
and contamination as determinants of osseointegration. Material and methods: A
samples of dental implants was analyzed using scanning electron microscopy (SEM)
to assess surface topography, microstructural features, and the eresence of surface
contaminants. Implants with different surfjace. treatments. were exammed and compared.
SEM imaging was complemented by qualitative evaluation of surface irregularities and

e tially associated with impaired biological response.
contamination patterns potentially , ; :

; .« revealed significant differences in surface morphology and
e R e . od implants. Implants with optimized surface structures
cleanliness among the exammeicro- an nano-topography, favorable for bone—1mplant
demonstrated homogeDCO.US r;;nts showing surface contamination and irregularities
interaction. In ContraSt,°"m()j with reduced bone contact and increased risk of early
exhibited features aSS?C‘;‘.te’S suggest a strong correlation between surface quality,
implant failure. The hn'd'"%mplant stability. Conclusion: SEM-based evaluation
biological responses an‘urface quality 1s a critical factor for successful dental
confirms  thal i.mplaml'? contamination-free implant surfaces promote predictable
implantation. ngh—qula 1,),/,.1erm stability. Incorporating SEM analysis into implant
tion and p(l)'()SidCS valuable insight for improving implant design,
qd clinical outcomes. Key words: Dental implants, Implant failure,

. g 4a : . . . Ro— :
manufacturing: ity O)sseointegration, Scanning electron microscopy (SEM).
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