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KRATAK SADRŽAJ
Gu bit kom zu ba, s ko jim se čo vek če sto su o ča va, na sta ju funk ci o nal ni, estet ski i psi ho lo ški pro ble mi. Ulo ga sto‑

ma to lo gi je je da što je mo gu će efi ka sni je omo gu ći ade kvat nu re ha bi li ta ci ju. Zub ne na dok na de na implantati ma pod‑
ra zu me va ju naj sa vre me ni ji i naj bo qi na čin re ha bi li ta ci je za bo le sni ka. Pred no sti implantat no no še nih na dok na‑
da u od no su na kla sič ne su mno go stru ke. Između osta log, to je pre ven ci ja re sorp ci je ko sti, po boq ša we sta bil no sti 
i re ten ci je na dok na da, oslo ba đa we po tre be bru še wa su sed nih zu ba, kao i po boq ša we psi ho lo škog sta wa bo le sni‑
ka. Da bi im plan ta ci ja bi la uspe šna, mo ra ju se is po što va ti sle de ća na če la: in di ka ci je i kon tra in di ka ci je, bi o kom‑
pa ti bil nost, ose o in te gra ci ja, pro to kol op te re će wa implantata i pro ce na uspe šno sti implantata. Naj ve ći iza zo‑
vi u im plan to lo gi ji su im plan ta ci ja u ote ža nim ana tom skim uslo vi ma i im plan ta ci ja u zra če nom pod ruč ju, što ne 
pred sta vqa ap so lut ne kon tra in di ka ci je. Pra vim iz bo rom, od no sno pri me nom ade kvat nih im plan ta cij skih si ste ma 
omo gu ća va se uspe šna im plan ta ci ja u raz li či tim uslo vi ma.

Kqučne reči: oralni implantati; nadoknade na implantatima; indikacije; protokoli opterećewa; otežani anatom‑
ski uslovi; disk‑implantati

UVOD

Gu�bit�kom�zu�ba,�s�ko�jim�se�čo�vek�če�sto�su�o�ča�va,�na
sta�ju�funk�ci�o�nal�ni,�estet�ski�i�psi�ho�lo�ški�pro�ble
mi.Funk�ci�o�nal�ni�ne�do�sta�tak�pred�sta�vqa�po�re�me�će
no�ili�u�znat�noj�me�ri�ote�ža�no�oba�vqa�we�osnov�nih�
funk�ci�ja�sto�ma�tog�nat�nog�si�ste�ma,�tj.�žva�ka�wa,�go�vo
ra,�gu�ta�wa�i�di�sa�wa.�Po�sle�di�ce�gu�bit�ka�zu�ba�u�do�woj�
vi�li�ci�su�sma�we�na�vi�si�na�i�ši�ri�na�zub�nog�gre�be�na,�
što�do�vo�di�do�pro�mi�nen�ci�je�mi�lo�hi�o�id�nog�gre�be�na�
i�pro�gre�siv�nog�sma�wi�va�wa�ši�ri�ne�pri�poj�ne�gin�gi
ve.�Da�qim�pro�ce�som�re�sorp�ci�je�do�la�zi�i�do�sma�we
wa�ba�zal�nog�de�la�ko�sti,�što�mo�že�da�iza�zo�ve�bol�nu�
ose�tqi�vost�slu�zo�ko�že�i�pa�re�ste�zi�je�u�iner�ve�ci�o�noj�
zo�ni�n. al ve o la ris in fe ri o ris�usled�de�hi�scent�nog�man�di
bul�nog�ka�na�la.�Ta�ko�đe,�je�zik�po�ve�ća�va�svo�ju�funk�ci�ju�
pri�li�kom�žva�ka�wa,�te�sa�da�do�bi�ja�pre�vi�še�pro�sto�ra,�
a�po�sto�ji�i�po�ve�ćan�ri�zik�od�pre�lo�ma�do�we�vi�li�ce.�
Čak�88%�kre�zu�bih�ili�be�zu�bih�pa�ci�je�na�ta�ima�pro
ble�ma�sa�go�vo�rom�[1].

Estet�ski�ne�do�sta�ci ko�ji�do�pri�no�se�iz�me�we�nom�iz
gle�du�li�ca�i�vi�li�ca�ogle�da�ju�se�u:�sma�we�wu�vi�si�ne�
li�ca,�sma�we�wu�la�bi�o�men�tal�nog�ugla,�pro�du�bqi�va�wu�
bo�ra�na�li�cu,�ro�ta�ci�ji�bra�de�una�pred�(što�do�pri�no
si�pro�ge�nom�iz�gle�du),�spu�šta�wu�ugla�usa�na,�gu�bit�ku�
to�nu�sa�mi�mič�nih�mi�ši�ća�(što�do�vo�di�do�is�ta�we
wa�ivi�ce�ver�mi�li�o�na),�pro�du�bqi�va�wu�na�zo�la�bi�jal
ne�bra�zde,�po�ve�ća�wu�ugla�fil�trum–ko�lu�me�la,�po�ve�ća
wu�du�ži�ne�gor�we�usne�(što�do�vo�di�do�to�ga�da�se�vi
še�zu�ba�vi�di�pri�li�kom�sme�ja�wa),�te�spu�šta�wu�pri
po�ja�obra�znog�i�brad�nog�mi�ši�ća,�ko�ji�do�pri�no�se�tzv.�
opu�šte�nom�iz�gle�du�li�ca�[1].�Psi�ho�lo�ške�po�sle�di�ce�
gu�bit�ka�zu�ba pred�sta�vqa�ju�di�ja�pa�zon�raz�li�či�tih�psi
hič�kih�po�re�me�ća�ja�ko�ji�mo�gu�iza�zva�ti�i�raz�ne�ob�li
ke�ne�u�ro�tič�kih�pro�me�na�[1].

Zubne nadoknade

Ulo�ga�sto�ma�to�lo�gi�je�je�da�što�je�mo�gu�će�efi�ka�sni
je�omo�gu�ći�ade�kvat�nu�re�ha�bi�li�ta�ci�ju.�Zub�nim�na�dok
na�da�ma,�ko�je�mo�gu�bi�ti�mo�bil�ne�i�fik�sne,�re�ša�va�ju�se�
ra�zni�ob�li�ci�kre�zu�bo�sti�i�be�zu�bo�sti.

U�kla�sič�ne�mo�bil�ne�zub�ne�na�dok�na�de ubra�ja�ju�se�
raz�li�či�te�vr�ste parcijalnih�i�to�tal�nih�pro�te�za,�ko
je�pred�sta�vqa�ju�naj�jed�no�stav�ni�ji�vid�re�ha�bi�li�ta�ci�je.�
One,�me�đu�tim,�ima�ju�od�re�đe�ne�ne�do�stat�ke,�bu�du�ći�da�
se�s�wi�ma�tzv.�sna�ga�za�gri�ža�ja�sma�wu�je,�a�sa�mim�tim�
i�efi�ka�snost�žva�ka�wa.�Naj�če�šći�vid�pre�no�sa�pri
ti�ska�žva�ka�wa�na�kost�ni�fun�da�ment�je�pre�ko�mu�ko
pe�ri�o�sta,�što,�na�rav�no,�ni�je�fi�zi�o�lo�ški.�Uglav�nom�
po�sto�ji�gin�giv�ni�ili�gin�gi�vo�den�tal�ni�tip�pre�no�sa�
pri�ti�ska�žva�ka�wa,�dok�se�ve�o�ma�ret�ko�ja�vqa�den�tal
ni�pre�nos�si�la�žva�ka�wa.�Re�ten�ci�ja�i�sta�bil�nost�ove�
vr�ste�zub�nih�na�dok�na�da�če�sto�su�kom�pro�mi�to�va�ne�kod�
oso�ba�ko�je�ne�ma�ju�po�voq�ne�ana�tom�ske�uslo�ve.

Kod�oso�ba�ko�je�su�re�ha�bi�li�to�va�ne�to�tal�nim�akri
lat�nim�pro�te�za�ma�sma�wu�je�se�sen�zor�notak�til�na�per
cep�ci�ja,�po�sto�ji�su�bjek�tiv�ni�ose�ćaj�stra�nog�te�la,�re
la�tiv�no�je�dug�pe�riod�pri�vi�ka�va�wa,�a�po�sto�je�i�raz
ne� vr�ste� go�vor�nih�i�funk�ci�o�nal�nih�ne�do�sta�ta�ka.�
Uzroč�nopo�sle�dič�no,�po�ve�ća�va�se�unos�le�ko�va�zbog�
ga�stro�in�te�sti�nal�nih�te�go�ba�usled�ne�do�voq�no�sa�žva
ka�ne�hra�ne,�a�na�kra�ju�mo�že�do�ći�do�skra�će�wa�du�ži
ne�ži�vo�ta�[1].

Fik�sne�zub�ne�na�dok�na�de�pred�sta�vqa�ju�raz�ne�vr�ste�
na�dok�na�da�(na�do�grad�we,�in�le�ji�itd.),�od�ko�jih�je�naj
va�žni�je�po�me�nu�ti�kru�ni�ce�i�mo�sto�ve.�Sto�ma�to�lo�ška�
pro�te�ti�ka�je�na�u�ka�o�po�nov�nom�us�po�sta�vqa�wu�fi�zi�o
lo�škog�ob�li�ka�zu�ba�ošte�će�nog�gu�bit�kom�zub�nog�tki
va�usled�ka�ri�je�sa,�tra�u�me,�abra�zi�je�i�ne�pra�vil�no�sti�u�
raz�vo�ju�zub�nih�struk�tu�ra,�kao�i�re�kon�struk�ci�ji�ce
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SLIKA 2b. Metalkeramičke fiksne zubne nadoknade na implan-
tatima (pacijent sa slike 2a).
FIGURE 2b. Metal‑ceramic fixed dentures in lower and upper jaw on 
implants (patient from figure 2a).

SLIKA 2a. Rendgenogram fiksnih zubnih nadoknada u gorwoj i 
dowoj vilici nošenih implantatima oblika korena zuba.
FIGURE 2a. X‑ray of fixed dentures in the upper and lower jaw on root‑
like implants.

SLIKA 1. Rendgenogram fiksnih zubnih nadoknada u dowoj i 
gorwoj vilici nošenih implantatima oblika šrafa.
FIGURE 1. X‑ray of fixed dentures in the lower and upper jaw on screw‑
like implants.

lo�kup�nog�zu�bi�ka�fik�snim�zub�nim�na�dok�na�da�ma�ra
di�re�ha�bi�li�ta�ci�je�funk�ci�ja�oro�fa�ci�jal�nog�si�ste
ma.�I�po�red�osnov�nih�na�če�la�u�sto�ma�to�lo�škoj�fik
snoj�pro�te�ti�ci�ko�ja�se�od�no�sne�na�mak�si�mal�no�ču�va
we�zub�ne�sup�stan�ce,�če�sto�je�ne�iz�be�žno�bru�še�we�pot
pu�no�zdra�vih�zu�ba.�To,�na�rav�no,�u�od�re�đe�noj�me�ri�do
pri�no�si�ubr�za�nom�pro�pa�da�wu�zub�nog�tki�va�i�sled
stve�nom�gu�bit�ku�sa�mih�zu�ba.

Zub�ne�na�dok�na�de�na�implantati�ma pod�ra�zu�me�va
ju�fik�sne,�uslov�no�mo�bil�ne�i�mo�bil�ne�zub�ne�na�dok
na�de,�ko�je�kao�pot�po�ru�ko�ri�ste�oral�ne�implantate�
(Sli�ka�1).

POJAM IMPLANTACIJE I IMPLANTATA

Po�jam�im�plan�ta�ci�je�pod�ra�zu�me�va�ugrad�wu�i�in
te�gra�ci�ju�na�dok�na�de�od�alo�ge�nog�ma�te�ri�ja�la�u�ži�va�
tki�va.�Implantat�je�iz�gra�đen�od�ve�štač�kog�ma�te�ri
ja�la,�ob�li�ko�van�i�pri�la�go�đen�funk�ci�ji�u�te�le�snim�
teč�no�sti�ma�i�tki�vi�ma.�Pri�me�nom�za�o�bqe�nog�ka�me�na�
kao�den�tal�nog�implantata�u�da�le�koj�pro�šlo�sti�za�po
če�ta�je�era�im�plan�to�lo�gi�je�ko�ja�i�da�qe�tra�je.�Osam�de
se�tih�go�di�na�dvadesetog�ve�ka�oral�ni�implantati�po
sta�ju�ru�tin�ski�me�tod�re�ha�bi�li�ta�ci�je�kre�zu�bih�i�be
zu�bih�oso�ba�[2].

Te�o�ri�ja�bi�o�lo�gi�je�ko�sti,�ko�ju�je�još�1952.�go�di�ne�
iz�neo�Mar�šal�Urist�(Mar shall Urist)�[3],�is�ti�če�da�je�
oste�o�ge�ne�za�slo�že�ni�pro�ces�na�mo�le�ku�lar�nom�ni�vou�
ko�ji�do�vo�di�do�no�vo�for�mi�ra�ne�kost�ne�funk�ci�o�nal�ne�
struk�tu�re.�Stva�ra�we�no�ve�i�za�ra�sta�we�le�di�ra�ne�ko
sti�od�vi�ja�se�u�ne�ko�li�ko�fa�za.�U�po�čet�ku�do�la�zi�do�
mi�gra�ci�je�oste�o�ge�nih�će�li�ja�u�prav�cu�krv�nog�ugru
ška,�dok�se�za�vr�še�tak�ma�ni�fe�stu�je�for�mi�ra�wem�no
ve�ko�sti�i�po�pu�wa�va�wem�ošte�će�wa�[4].�Ovom�te�o�ri
jom�se�mo�že�ob�ja�sni�ti�i�sra�sta�we�implantata�sa�ko
sti,�od�no�sno�sam�pro�ces�ose�o�in�te�gra�ci�je.

Implantati� su� prak�tič�no� u� funk�ci�ji� ko�re�na�
zu�ba,� kao� no�sa�či� zub�nih�na�dok�na�da.�Na�dok�na�de� na�
implantati�ma�se,�pre�ma�na�či�nu�pre�no�še�wa�pri�ti
ska�žva�ka�wa,�de�le�na:�implantat�no�no�še�ne�na�dok�na
de�(ana�log�ne�kla�sič�nim�fik�snim�na�dok�na�da�ma),�me
šo�vi�to�no�še�ne�na�dok�na�de�(implantat�i�pri�ro�dan�

zub)�i�gin�giv�no�no�še�ne�na�dok�na�de�(implantat�re�ti
ni�ra�pro�te�zu�no�še�nu�na�mu�ko�pe�ri�o�stu).�Pred�no�sti�
implantat�no�no�še�nih�na�dok�na�da�u�od�no�su�na�kla�sič
ne�su�mno�go�stru�ke:�pre�ven�ci�ja�re�sorp�ci�je�ko�sti,�us
po�sta�vqa�we�i�odr�ža�va�we�me�đu�vi�lič�nih�od�no�sa,�po
boq�ša�we�funk�ci�je�ma�sti�ka�tor�nog�apa�ra�ta�i�fa�ci
jal�ne�eks�pre�si�je�(mi�šić�nog�to�nu�sa),�estet�ski�efe
kat�(iz�gled�kao�da�zu�bi�„ni�ču”�iz�al�ve�o�le),�po�boq�ša
we�go�vo�ra,�oklu�zi�je,�oral�ne�pro�pri�o�cep�ci�je�(za�hva
qu�ju�ći�oklu�zi�ji),�sta�bil�no�sti�i�re�ten�ci�je�mo�bil�nih�
pro�tet�skih�na�dok�na�da,�oslo�ba�đa�we�po�tre�be�bru�še�wa�
su�sed�nih�zu�ba,�po�boq�ša�we�psi�ho�lo�škog�sta�wa�bo�le
sni�ka�i�dru�go�(Sli�ke�2a�i�2b)�[1].

NAČELA USPEŠNE IMPLANTACIJE

U�sa�vre�me�noj�implanto�lo�gi�ji�po�sto�je�sle�de�ća�na
če�la�ko�ja�se�mo�ra�ju��po�što�va�ti�ka�ko�bi�im�plan�ta�ci
ja�bi�la�uspe�šna.�To�su:�in�di�ka�ci�je�i�kon�tra�in�di�ka
ci�je,�bi�o�kom�pa�ti�bil�nost,�ose�o�in�te�gra�ci�ja,�pro�to�kol�
op�te�re�će�wa�implantata�i�pro�ce�na�uspe�šno�sti�im
plantata.

Indikacije i kontraindikacije

Indi�ka�ci�je�za�im�plan�ta�ci�ju�su:�gu�bi�tak�jed�nog�ili�
vi�še�zu�ba�ili�to�tal�na�be�zu�bost,�što�prak�tič�no�zna
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šwi�re�zul�ta�ti�le�če�wa�be�zu�be�do�we�vi�li�ce�oral�nim�
implantati�ma�ob�ja�vqe�ni�su� još�1977.�go�di�ne�[11].�
Šre�der�(Schro e der)�[12,�13],�kao�je�dan�od�pi�o�ni�ra�oral
ne�im�plan�to�lo�gi�je,�opi�su�je�kost�noimplantat�ni�kon
takt�kao�funk�ci�o�nal�nu�an�ki�lo�zu.

Opterećewe implantata i  
wegov protokol

U�od�no�su�na�vre�me�pro�te�klo�od�ugrad�we,�op�te�re
će�we�implantata�mo�že�bi�ti:�ne�po�sred�no,�ra�no�i�ka
sno.�No�vo�de�fi�ni�sa�we�ter�mi�na�op�te�re�će�wa�iz�vr�še
no�je�na�kon�fe�ren�ci�ji�ne�po�sred�nog�i�ra�nog�op�te�re
će�wa�implantata�odr�ža�nog�u�Špa�ni�ji�ma�ja�2002.�go
di�ne�[14].

Ne�po�sred�no�(ime�di�jant�no)�op�te�re�će�we�pod�ra�zu
me�va�po�sta�vqa�we�pri�vre�me�nih�ili�ko�nač�nih�zub�nih�
na�dok�na�da�u�pr�vih�48�sa�ti�po�sle�ugrad�we�implanta
ta.�U�od�no�su�na�oklu�zi�ju,�zub�na�na�dok�na�da�mo�že�bi�ti�
van�oklu�zi�je�s�an�ta�go�ni�sti�ma�(ne�po�sred�na�ili�ime
di�jant�na�pro�vi�zi�o�na�li�za�ci�ja)�–�i�funk�ci�o�nal�no�ne
po�sred�no�ili�ime�di�jant�no�op�te�re�će�we�–�ka�da�je�na
dok�na�da�u�oklu�zi�ji�sa�zu�bi�ma�an�ta�go�ni�sti�ma.

Ra�no�op�te�re�će�we�pred�sta�vqa�po�sta�vqa�we�zub�ne�na
dok�na�de�u�funk�ci�o�nal�nom�kon�tak�tu�iz�me�đu�48�sa�ti�i�
tri�me�se�ca�po�sle�ugrad�we�implantata�(Sli�ka�3).

Ka�sno�(kon�ven�ci�o�nal�no)�op�te�re�će�we�pod�ra�zu�me
va�po�sta�vqa�we�zub�ne�na�dok�na�de�iz�me�đu�tri�me�se�ca�
i�šest�me�se�ci�po�sle�ugrad�we,�od�no�sno�po�po�sti�za
wu�pot�pu�ne�ose�o�in�te�gra�ci�je.�Ova�vr�sta�op�te�re�će�wa�
mo�že�bi�ti�u�okvi�ru�jed�no�fa�znog�ili�dvo�fa�znog�pro
to�ko�la.�Jed�no�fa�zni�pro�to�kol�pod�ra�zu�me�va�ugrad�wu�
implantata�u�vi�li�cu�ta�ko�da�se�oko�we�go�vog�vra�ta�
adap�ti�ra�me�ko�tki�vo,�tj.�implantat�jed�nim�svo�jim�de
lom�po�sto�ji�u�usti�ma.�Dvo�fa�zni�pro�to�kol pred�sta
vqa�ugrad�wu�implantata�ko�ji�se�po�kri�va�mu�ko�pe�ri
ost�nim�re�žwem.�„Oslo�ba�đa�we”�implantata�ra�di�po
sta�vqa�wa�„abat�men�ta”�i�op�te�re�će�wa�zub�nom�na�dok�na
dom�je�dru�ga�fa�za�[15].

Faktori koji utiču na vrstu  
opterećewa implantata

Ni�je�mo�gu�će�kod�sva�ke�oso�be�sa�zub�nim�na�dok�na
da�ma�pri�me�ni�ti�isti�pro�to�kol�op�te�re�će�wa�implan
tata.�Zbog�to�ga�je�ve�o�ma�va�žno�obra�ti�ti�pa�žwu�na�
fak�to�re�ko�ji�uti�ču�na�vr�stu�op�te�re�će�wa�implantata.�
To�su:�iz�bor�pacijenta,�di�men�zi�je�i�kva�li�tet�kost�nog�
tki�va,�pri�mar�na�sta�bil�nost,�di�zajn�i�di�men�zi�je�im
plantata,�po�vr�ši�na�implantata,�hi�rur�ška�teh�ni�ka,�
iz�bor�zub�ne�na�dok�na�de�i�kon�tro�la�oklu�zal�nih�si�la.�
Svi�fak�to�ri,�osim�iz�bo�ra�pacijenta,�me�đu�sob�no�su�
po�ve�za�ni�i�tre�ba�ih�po�sma�tra�ti�kao�ce�li�nu.

Pri�li�kom�iz�bo�ra�bo�le�sni�ka�po�treb�no�je�vo�di�ti�
ra�ču�na�da�bu�de�ve�o�ma�mo�ti�vi�san�za�ovu�vr�stu�re�ha
bi�li�ta�ci�je.�Na�rav�no,�po�treb�no�je�da�se�pret�hod�no�de

či�–�sva�ki�ne�do�sta�tak�zu�ba.�U�in�di�ka�ci�je�se�ubra�ja
ju�i�ne�do�sta�tak�de�la�vi�lič�nih�ko�sti�ju�(re�ten�ci�ja�op
tu�ra�torpo�stre�sek�ci�o�nih�pro�te�za)�i�ne�do�sta�tak�de�la�
li�ca�(re�ten�ci�ja�fa�ci�jal�nih�pro�te�za).

Kon�tra�in�di�ka�ci�je�mo�gu�bi�ti�op�šte�i�lo�kal�ne,�ap
so�lut�ne�i�re�la�tiv�ne.�Me�đu�op�šte�kon�tra�in�di�ka�ci
je�ubra�ja�ju�se�sve�si�stem�ske�bo�le�sti�(di�ja�be�tes,�ra
hi�tis�za�vi�san�od�vi�ta�mi�na�D,�oste�o�po�ro�za,�auto�i
mu�na�obo�qe�wa,�si�da,�ma�lig�na�obo�qe�wa),�ali�i�lo�še�
na�vi�ke�ko�je�sma�wu�ju�nor�mal�ne�ži�vot�ne�ak�tiv�no�sti�
(nar�ko�ma�ni�ja,�al�ko�ho�li�zam�i�stra�stve�no�pu�še�we).�
Uglav�nom�je�reč�o�re�la�tiv�nim�kon�tra�in�di�ka�ci�ja�ma,�
uko�li�ko�su�bo�le�sti�u�ma�we�iz�ra�že�nom�sta�di�ju�mu�i�
pod�kon�tro�lom,�dok�su�ap�so�lut�ne�kon�tra�in�di�ka�ci
je,�na�pri�mer,�svež�in�farkt�mi�o�kar�da,�po�je�di�na�te
ška�obo�qe�wa�bu�bre�ga�i�je�tre,�ter�mi�nal�ni�sta�di�jum�
ma�lig�nih�bo�le�sti,�kao�i�zrač�na�ili�po�li�he�mi�o�te�ra
pi�ja�ko�ja�je�u�to�ku.

U�lo�kal�ne�kon�tra�in�di�ka�ci�je�se�ubra�ja�ju:�tu�mo�ri,�
in�fek�ci�je,�lo�ša�hi�gi�je�na�usne�du�pqe,�pa�ra�funk�ci�je,�
ogra�ni�če�no�otva�ra�we�usta,�ne�po�voq�ni�me�đu�vi�lič�ni�
od�no�si�(MVO)�i�ne�po�voq�ni�ana�tom�ski�od�no�si�(sma
we�ne�di�men�zi�je�ko�sti).�I�kod�lo�kal�nih�uglav�nom�je�
reč�o�re�la�tiv�nim�kon�tra�in�di�ka�ci�ja�ma,�dok�su�ap�so
lut�ne�kon�tra�in�di�ka�ci�je�ma�lig�ni�tu�mo�ri�na�me�stu�
pred�vi�đe�nog�za�im�plan�ta�ci�ju,�akut�ne�in�fek�ci�je�ili�
znat�no�ogra�ni�če�no�otva�ra�we�usta.

Biokompatibilnost

Bi�o�kom�pa�ti�bil�nost�pod�ra�zu�me�va�da�je�ma�te�ri�jal�
od�ko�jeg�su�iz�ra�đe�ni�implantati�u�har�mo�ni�ji�sa�bi�o
lo�škim�funk�ci�ja�ma�ži�vih�tki�va,�tj.�da�je�bi�o�lo�ški�
iner�tan.�We�go�va�in�ter�ak�ci�ja�sa�ži�vim�tki�vi�ma�tre
ba�da�je�mi�ni�mal�na�i�da�de�lo�va�we�tkiv�nih�teč�no�sti�
ne�iza�zi�va�ni�ka�kve�pro�me�ne.�Ukrat�ko,�bi�o�kom�pa�ti
bi�lan�je�onaj�ma�te�ri�jal�ko�ji�ni�je�šte�tan�i�ko�ji�or�ga
ni�zam�ne�od�ba�cu�je!�Ti�ta�ni�jum�je�ma�te�ri�jal�iz�bo�ra�jer�
is�pu�wa�va�sve�na�ve�de�ne�uslo�ve�[6].

Oseointegracija

Po�jam� ose�o�in�te�gra�ci�je� pod�ra�zu�me�va� di�rekt�ni�
struk�tu�r�ni�i�funk�ci�o�nal�ni�kon�takt�iz�me�đu�or�ga
ni�zo�va�ne,�ži�ve�ko�sti�i�po�vr�ši�ne�op�te�re�će�nog�im
plantata.�Pr�vi�opis�kost�noimplantat�nog�kon�tak
ta�na�stao�je�kao�pro�iz�vod�eks�pe�ri�men�tal�nih�i�kli
nič�kih�stu�di�ja�Bra�ne�mar�ka�(Brånemark)�i�sa�rad�ni�ka�
[7]�još�še�zde�se�tih�go�di�na�dvadesetog�ve�ka.�Oni�de
fi�ni�šu�ose�o�in�te�gra�ci�ju�kao�di�rekt�nu�struk�tur�nu�i�
funk�ci�o�nal�nu�ve�zu�iz�me�đu�vi�tal�ne�ko�sti�i�op�te�re
će�nog�implantata�[8,�9].

Hi�sto�lo�ški�po�sma�tra�no,�ose�o�in�te�gra�ci�ja�se�pri
ka�zu�je�kao�di�rekt�no�usi�dre�we�implantata�for�mi
ra�wem�no�ve�ko�sti�na�we�go�voj�po�vr�ši�ni�bez�slo�je
va� ve�ziv�nog� tki�va� [10].�Pr�vi�kli�nič�ki�du�go�go�di
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taq�no�oba�ve�sti�i�o�dru�gim�mo�guć�no�sti�ma.�Neo�p�hod�no�
je�pa�žqi�vo�raz�mo�tri�ti�sve�we�go�ve�zah�te�ve�i�ob�ja�sni
ti�mu�ko�je�su�re�al�ne�mo�guć�no�sti.�Po�red�sve�ga,�ve�o�ma�je�
va�žno�na�gla�si�ti�zna�čaj�ri�go�ro�znog�odr�ža�va�wa�hi�gi
je�ne�usta�i�zu�ba�kao�pred�u�slo�va�za�po�če�tak�le�če�wa.

Di�men�zi�je�i�kva�li�tet�kost�nog�tki�va�su�va�žni�pa
ra�me�tri.�Uko�li�ko�po�sto�ji�do�voq�na�di�men�zi�ja�kva�li
tet�ne�ko�sti,�ne�po�sred�no�i�ra�no�op�te�re�će�we�implan
tata�u�ob�li�ku�šra�fa�je�in�di�ko�va�no�s�ob�zi�rom�na�to�
da�je�mo�gu�će�obez�be�di�ti�od�lič�nu�pri�mar�nu�sta�bil
nost.�Gu�sti�na�kor�tek�sa�fa�vo�ri�zu�je�pri�mar�nu�sta�bil
nost�implantata,�ta�ko�da�je�naj�ve�ća�uspe�šnost�opi�sa
na�u�man�di�bul�nom�an�te�ri�or�nom�re�gi�o�nu�(tip�I)�[16].�
Me�đu�tim,�i�u�slu�ča�je�vi�ma�iz�ra�zi�te�re�sorp�ci�je�i�lo
šeg�kva�li�te�ta�ko�sti�[1720]�mo�gu�će�je�uspe�šno�pri
me�ni�ti�ne�po�sred�no�op�te�re�će�we�po�mo�ću�kon�cep�ta�ba
zal�ne�ose�o�in�te�gra�ci�je�(BOI),�la�te�ral�no�po�sta�vqe
nih�diskimplantata.

Pri�mar�na� sta�bil�nost, od�no�sno� sta�bil�nost�im
plantata�po�sle�we�go�ve�ugrad�we,�naj�va�žni�ji�je�po�ka
za�teq�uspe�šno�sti�bu�du�će�ose�o�in�te�gra�ci�je�[21].�Neo
p�hod�no�je�da�bu�de�od�lič�na,�tj.�da�pre�la�zi�35�Nm,�ka�ko�
bi�se�implantat�op�te�re�tio�ne�po�sred�no�po�ugra�đi�va
wu.�Ne�do�sta�tak�ili�lo�ša�pri�mar�na�sta�bil�nost�im
plantata�one�mo�gu�ća�va�ju�ili�znat�no�ome�ta�ju�pro�ces�
ose�o�in�te�gra�ci�je�[22].

Di�zajn�i�ob�lik�implantata�ta�ko�đe�uti�ču�na�pri
mar�nu�sta�bil�nost�i,�sa�mim�tim,�na�vr�stu�op�te�re�će
wa�[23].�Jed�no�del�ni�šrafimplantat�u�ob�li�ku�ko�re
na�zu�ba�(engl.�ro ot-li ke)�do�voq�ne�du�ži�ne�(naj�ma�we�10�
mm)�omo�gu�ća�va�ne�po�sred�no�i�ra�no�op�te�re�će�we.�Du
ži�na�i�broj�na�vo�ja�po�ve�ća�va�ju�po�vr�ši�nu�implanta
ta,�omo�gu�ća�va�ju�ći�bo�qi�kon�takt�sa�ko�sti�[24].�Disk
implantati�(kon�cept�BOI),�za�hva�qu�ju�ći�bi�kor�tek
snoj�ili�mul�ti�kor�tek�snoj�ose�o�in�te�gra�ci�ji,�ima�ju�mo
guć�nost�ne�po�sred�nog�op�te�re�će�wa.

I�na�čin� ob�ra�de� po�vr�ši�ne� implantata� di�rekt
no�uti�če�na�kva�li�tet�oste�o�ge�net�skih�pro�ce�sa�(SLA, 
SLAc ti ve, Ti-Uni te, Oste o ti te,...).�Raz�voj�po�vr�ši�ne�i�ob
li�ka�implantata�uti�cao�je�na�sma�we�we�fa�ze�za�ra�sta
wa�do�op�te�re�će�wa�[25,�26].�Inten�zi�vi�ra�we�me�ta�bo�li
zma�ko�sti,�ko�je�do�vo�di�do�ja�ča�wa�kost�noimplantat

nog�kon�tak�ta�i�ve�ze,�na�ro�či�to�je�iz�ra�že�no�kod�im
plantata�hra�pa�vih�po�vr�ši�na�[27].�Eks�pe�ri�men�tal�na�
stu�di�ja�Bu�ze�ra�(Bu ser)�i�sa�rad�ni�ka�[28]�uka�zu�je�na�ko
re�la�ci�ju�po�ve�ća�wa�kost�noimplantat�nog�kon�tak�ta�i�
po�ve�ća�wa�hra�pa�vo�sti�po�vr�ši�ne.�Hra�pa�vost�po�vr�ši
ne�uti�če�na�po�ve�ća�we�kost�nog�me�ta�bo�li�zma,�ka�ko�u�ra
noj,�ta�ko�i�u�ka�snoj�fa�zi�za�ra�sta�wa�[25,�27].

Ka�da�je�reč�o�hi�rur�škoj�teh�ni�ci,�tem�pe�ra�tu�ra�iz
nad�47°C�to�kom�jed�nog�mi�nu�ta�iza�zi�va�ne�kro�zu�ko�sti�
[29,�30].�Da�bi�se�to�iz�be�glo,�bit�na�je�za�me�na�bo�re�ra�po�
spe�ci�fi�ka�ci�ji�pro�iz�vo�đa�ča,�kao�i�is�ku�stvo�ope�ra�to
ra�(pre�ci�zna�oste�o�to�mi�ja).�Pri�me�na�no�vih�i�oštrih�
bo�re�ra�za�pre�pa�ra�ci�ju�i�hla�đe�we�le�ži�šta�hlad�nim�
fi�zi�o�lo�škim�ras�tvo�rom�spre�ča�va�ju�pre�gre�va�we�ko
sti�[31].�Da�bi�se�uop�šte�raz�mi�šqa�lo�o�ne�po�sred�nom�
i�ra�nom�op�te�re�će�wu,�po�treb�no�je�pro�ces�im�plan�ta�ci
je�iz�vo�di�ti�što�je�moguće�više�bez�tra�u�me.

Izbor�zub�ne�na�dok�na�de�je�ta�ko�đe�fak�tor�ko�ji�uti
če�na�vr�stu�op�te�re�će�wa�implantata.�Kod�ne�po�sred�nog�
i�ra�nog�op�te�re�će�wa�ne�bi�tre�ba�lo�ko�ri�sti�ti�mo�bil
ne�zub�ne�na�dok�na�de�već�is�kqu�či�vo�fik�sne�[32].�Tre
ba�što�vi�še�sma�wi�ti�ili�iz�be�ći�vi�se�će�čla�no�ve�[33]�
i�po�sta�vqa�we�implantata�u�li�ni�ji,�tj.�po�sta�vi�ti�im
plantate�u�po�lo�ža�ju�(engl.�Cross-arch splin ting; Tri pod 
con fi gu ra tion)�[32,�34].

Kva�li�tet�i�kvan�ti�tet�oklu�zal�nih�si�la�se�pro�ce�wu
ju�na�osno�vu�ana�li�ze�oklu�zi�je�i�be�le�že�wa�even�tu�al
nih�pa�ra�funk�ci�ja�man�di�bu�le�i�noć�nog�bruk�si�zma.

U�li�te�ra�tu�ri�su�na�ve�de�ni�fak�to�ri�ri�zi�ka�ko�ji�su�
udru�že�ni�s�ne�po�sred�nim�op�te�re�će�wem�ili�re�sta�u
ra�ci�jom�[14,�32].�U�wih�se,�iz�me�đu�osta�log,�ubra�ja�ju�i�
iz�ra�že�ne�ma�sti�ka�tor�ne�ili�pa�ra�funk�ci�o�nal�ne�si�le�
to�kom�dnev�nih�ili�noć�nih�pa�ra�funk�ci�o�nal�nih�ak
tiv�no�sti�man�di�bu�le�[35].�Po�treb�no�je�eli�mi�ni�sa�ti�
ili�ubla�ži�ti�te�si�le�da�bi�se�uop�šte�raz�mi�šqa�lo�o�
ne�po�sred�nom,�od�no�sno�ra�nom�op�te�re�će�wu�[36].

Procena uspešnosti implantata

Kri�te�ri�ju�mi�uspe�šno�sti�implantata�su:�funk�ci
o�nal�ni�(žva�ka�we,�go�vor),�psi�ho�lo�ški�(iz�o�sta�nak�bo
lo�va,�estet�ski�re�zul�tat)�i�fi�zi�o�lo�ški.�Me�đu�go�re

SLIKA 4. Rendgenogram fiksnih zubnih nadoknada rano optere-
ćenih disk-implantima kod izrazite resorpcije alveolarnih gre-
benova.
FIGURE 4. X‑ray of fixed dentures on disk implants in the case of severe‑
ly resorbed alveolar bone.

SLIKA 3. Rendgenogram disk i šraf implantata oblika korena 
zuba rano opterećenih fiksnim zubnim nadoknadama (sedam da-
na posle implantacije).
FIGURE 3. X‑ray of disk and root‑like early loaded implants (seven days 
after implantation).
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po�me�nu�te�kri�te�ri�ju�me�ubra�ja�ju�se�i:�sta�bil�nost�im
plantata�po�sle�ukla�wa�wa�zub�ne�na�dok�na�de,�iz�o�sta�nak�
ra�di�o�lu�scen�ci�je�oko�implantata�na�rend�ge�no�gra�mu,�
ver�ti�kal�ni�gu�bi�tak�ko�sti�ko�ji�je�ma�wi�od�2�mm�go�di
šwe�(po�sle�pr�vih�12�me�se�ci),�iz�o�sta�nak�bo�la,�in�fek
ci�je,�pa�re�ste�zi�je.�Sve�o�bu�hvat�no,�le�če�we�implantati
ma�sma�tra�se�uspe�šnim�ako�85%�implantata�po�sle�pet�
go�di�na,�od�no�sno�80%�po�sle�de�set�go�di�na�is�pu�wa�va�na
ve�de�ne�kri�te�ri�ju�me�[37].

NAJVEĆI IZAZOVI U  
IMPLANTOLOGIJI

Naj�ve�će�iza�zo�ve�u�im�plan�to�lo�gi�ji�pred�sta�vqa�ju�
im�plan�ta�ci�ja�u�ote�ža�nim�ana�tom�skim�uslo�vi�ma�i�
im�plan�ta�ci�ja�u�zra�če�nom�pod�ruč�ju�[5].

Otežani anatomski uslovi

Ana�tom�ski�uslo�vi�ko�ji�ote�ža�va�ju�ugrad�wu�uobi�ča
je�nih�šrafimplantata�pred�sta�vqa�ju�ne�do�sta�tak�al
ve�o�lar�ne�ko�sti�(ko�ji�mo�že�bi�ti�ho�ri�zon�ta�lan,�ver
ti�ka�lan�i�kom�bi�no�van)�i�sma�we�na�gu�sti�na�al�ve�o�lar
ne�ko�sti.�Sa�vre�me�na�im�plan�to�lo�gi�ja�nu�di�sle�de�će�hi
rur�ške�po�stup�ke�u�ko�rek�ci�ji�ana�tom�ski�ote�ža�nih�
uslo�va:�slo�bod�ni�auto�lo�gi�kost�ni�tran�splan�ti�sa
mi�ili�u�kom�bi�na�ci�ji�s�kost�nim�za�me�ni�ci�ma�i�re
sorp�ci�o�nim�ili�ne�re�sorp�ci�o�nim�mem�bra�na�ma,�al�ve
o�lar�na�dis�trak�ci�o�na�oste�o�ge�ne�za�[3840]�i�prin�cip�
ba�zal�ne�ose�o�in�te�gra�ci�je�(BOI)�diskimplantati�ma�
(Sli�ka�4).

Implantacija u zračenom području

Implan�ta�ci�ja�u�zra�če�nom�pod�ruč�ju�se�vr�ši�kod�
oso�ba� obo�le�lih� od� oral�nih� kar�ci�no�ma� [41,� 42].�
Lečewe�ma�lig�nih�tu�mo�ra�mak�si�lo�fa�ci�jal�ne�re�gi�je�
zah�te�va�tim�ski�pri�stup�le�ka�ra�vi�še�spe�ci�jal�no�sti.�
Na�rav�no,�naj�va�žni�je�je�ra�di�kal�no�uklo�ni�ti�tu�mor�i�
spre�či�ti�we�go�vo�ši�re�we,�što�je,�kao�i�re�kon�struk
ci�ja�uklo�we�nog�tki�va,�u�do�me�nu�mak�si�lo�fa�ci�jal�nog�
hi�rur�ga.�Ni�šta�ma�we�va�žna�ni�je�ni�pri�me�na�zrač
ne�te�ra�pi�je�po�sle�ope�ra�ci�je,�a�u�po�je�di�nim�slu�ča�je
vi�ma�i�po�li�he�mi�o�te�ra�pi�je,�ko�je�u�okvi�ru�spe�ci�fič
nog�on�ko�lo�škog�le�če�wa�iz�vo�de�ra�di�o�log,�od�no�sno�in
ter�ni�sta�on�ko�log.

Uspe�šnost�implantata�u�zra�če�nom�pre�de�lu�za�vi�si�
od�me�sta�u�ko�ji�se�ugra�đu�ju,�pri�mqe�ne�do�ze�zra�če�wa�i�
ko�ri�šće�wa�hi�per�ba�rič�ne�ko�mo�re.�Pro�ce�nat�od�ba�ci
va�wa�implantata�iz�zra�če�nog�pre�de�la�li�ca�i�vi�li�ca�
je�pri�lič�no�ve�lik�(3040%),�ali�se�pri�me�nom�hi�per
ba�rič�ne�ko�mo�re,�ko�ja�re�vi�ta�li�zu�je�kost,�mo�že�znat
no�sma�wi�ti.�U�sva�kom�slu�ča�ju,�sa�ve�tu�je�se�da�se�sa�če
ka�s�ugrad�wom�implantata�naj�ma�we�če�ti�ri�me�se�ca�od�
pri�me�we�ne�zrač�ne�te�ra�pi�je.

ZAKQUČAK

Pri�me�na�ora�lnih�i�eks�tra�o�ral�nih�implantata�je�
sa�vre�men�i�si�gu�ran�me�tod�(me�tod�iz�bo�ra)�fik�sa�ci�je�
zub�nih�na�dok�na�da�i�pro�te�za�li�ca.�Da�bi�im�plan�ta�ci
ja�bi�la�uspe�šna,�mo�ra�ju�se�po�što�va�ti�sle�de�ća�na�če�la:�
in�di�ka�ci�je�i�kon�tra�in�di�ka�ci�je,�bi�o�kom�pa�ti�bil�nost,�
ose�o�in�te�gra�ci�ja,�pro�to�kol�op�te�re�će�wa�implantata�i�
pro�ce�na�uspe�šno�sti�implantata.

Naj�ve�će�iza�zo�ve�u�im�plan�to�lo�gi�ji�pred�sta�vqa�ju�
im�plan�ta�ci�ja�u�ote�ža�nim�ana�tom�skim�uslo�vi�ma�i�
im�plan�ta�ci�ja�u�zra�če�nom�pod�ruč�ju,�ali�one�ni�su�ap
so�lut�ne�kon�tra�in�di�ka�ci�je.�Pra�vim�iz�bo�rom,�od�no
sno�pri�me�nom�ade�kvat�nih�im�plan�ta�ci�o�nih�si�ste�ma�
omo�gu�ća�va�se�uspe�šna�im�plan�ta�ci�ja�u�raz�li�či�tim�
uslo�vi�ma.

LITERATURA

 1. Misch CE. Rationale for dental implants. In: Misch CE, editor. 
Dental Implant Prosthetics. St. Louis: Mosby; 2005. p.6, 11-13, 15.

 2. Adell R, Lekholm U, Rockler B, Brånemark PI. A 15 year srudy of 
osseointegrated implants in the treatment of the edentulous jaw. Int 
J Oral Surg 1981; 10:387-416.

 3. Urist MR. Bone: formation by autoinduction. Clin Orthop 2002; 
395:4-10.

 4. Davies JE. Bone Engineering. Toronto: Em squared Incorporated; 
2000. p.1-11, 295, 582-583.

 5. Žerdoner D, Konstantinović V, Kansky A. Surgical correction of 
atrophic maxilla for insertion of endosseous dental implants. Zdrav 
Vestn 2004; 73:265-8.

 6. Kasemo B. Biocompatibility of titanium implants: Surface science 
aspects. Prosthet Dent 1983; 49:832-7.

 7. Brånemark PI, Adell R, Breine U, et al. Intraosseous anchorage of 
dental prostheses. I. Experimental studies. Scand J Plast Reconstr 
Surg 1969; 3:81-100.

 8. Brånemark PI. Osseointegration and its experimental bacground. 
J Prosthet Dent 1983; 50:399-410.

 9. Brånemark PI, Zarb GA, Albrektsson T. Tissue integrated prosthe-
sis: osseointegration in clinical dentistry. Chicago: Quintessence 
Publishing Co; 1985. p.11.

 10. Albrektsson T, Johansson C. Osteoinduction, osteoconduction and 
osseointegration. Eur Spine J 2001; 10:96-101.

 11. Brånemark PI, Hansson BU, Adell R, et al. Implants in the treat-
ment of the edentulous jaw: Experience from 10-year period. Scand 
J Plast Reconstr Surg 1977; 2:1-132.

 12. Lang NP. In memorian. Clin Oral Imp Res 2005; 15:504.
 13. Schroeder A, Pohler O, Sutter F. Geweberaktion auf ein Titan 

–Hohlzylinderimplantat mit Titan-Spiritzschichtoberfläche. 
Schweiser Monatsschrift für Zahnheilkunde 1976; 86:713-27.

 14. Aparicio C, Rangert B, Sennerbz L. Immediate/early loading of den-
tal implants: A report the Sociedad Espanola de Implantes World 
Congress consensus meeting in Barcelon, Spain 2002. Clin Implant 
Dent Relat Res 2003; 5:57-60.

 15. Ihde SKA, Konstantinović VS. Comparison and definition of the 
pathological phenomena occurring after a tooth replacement and 
possible therapeutic stages implying basal and crestal implants. 
Implantodontie 2005; 14:176-85.

 16. Schenk R, Hunziker EB. Histologic and ultrastructural features of 
fracture healing. In: Brighton CT, Friedlander G, Lane JM, editors. 
Bone Formation and Repair. Rosemont, IL: American Academy of 
Orthopaedic Surgeons; 1994. p.117-146.

 17. Scortecci G. Immediate function of cortically anchored disc design 
implants without loading of rigid endosseous implants. Am J 
Orthod 1984; 86:95-111.

 18. Ihde S. Principles of BOI. Chap. 11.2, Berlin – Heidelberg: Springer 
Verlag; 2004.

 19. Ihde S, Konstantinović V, Ćutilo B. Der kleine Reifenwechsel 
– Austansch eines BOI unter der vorhandenen fersitzenden 
Versogung. Dent Implantol 2002; 6:358-61.



128

SRPSKI ARHIV ZA CELOKUPNO LEKARSTVO

 20. Konstantinović V. Aspekte der implantologischen Versorgung mit 
BOI im Bereich des Sinus maxillaris. ZMK 2003; 19:568-75.

 21. Horinchi K, Uchida H, Yamamoto K, et al. Immediate loading of 
Brånemark system implant following placement in edentulous 
patients: A clinical report. Int J Oral Maxillofac Implants 2000; 
15:824-30.

 22. Szmukler-Moncler S, Salama H, Reingewirtz Y, Dubruille JH. 
Timing of loading and effect of micromotion on bone-dental 
implant interface: review of experimental literature. J Biomed Mater 
Res 1998; 43:192-203.

 23. O’Sullivan DJ, Sennerby L, Meredith N. Influence of implant taper 
on the primary and secondary stability of osseointegrated titanium 
implants. Clinical Implant Dentistry and Related Research 2000; 
2:85-92.

 24. Misch CE. Clinical biomechanics in implant dentistry. In: Misch 
CE, editor. Contemporary Implant Dentistry. 2nd ed. St. Louis: 
Mosby; 1999. p.303-316.

 25. Cochran DL, Schenk RK, Lussi A, et al. Bone responese to loaded 
and unloaded titanium implants with a sandblasted and acid-etched 
surface: A histometric study in the canine mandible. J Biomed 
Mater Res 1998; 40:1-11.

 26. Cochran DL, Buser D, ten Bruggenkate CM, et al. The use of 
reduced healing time on ITI implants with sandblasted and acic-
etched (SLA) surface: Early results from clinical trials on ITI SLA 
implants. Clin Oral Imp Res 2002; 13:144-53.

 27. Romanos GE, Toh CG, Sair CH, Wicht H, Yacoob H, Nentwig G-H. 
Bone-implant interface around titanium implants under different 
loading conditions: A histomorphometrical analysis in Macaca fas-
cicularis monkey. J Periodontol 2003; 74:1483-90.

 28. Buser D, Schenk RK, Steinemann S, Fiorellini JP, Fox CH, Stich H. 
Influence of surface characteristics on bone integration of titanium 
implants. A histomorphometric study in miniature pigs. J Biomed 
Mat Res 1991; 25:889-902.

 29. Albrektsson T, Zarb GA, Worthington P, et al. The long term effi-
cacy of currently used dental implants: a review and proposed cri-
teria of success. Int J Oral Maxillofac Implants 1986; 1:1.

 30. Eriksson AR, Albrektsson T. Temperature threshold levels for heat-
induced bone tissue injury: a vital-microscopic study in the rabbit. 
J Prosthet Dent 1983; 50:101-7.

 31. Ericson RA, Albrektsson T. The effect of heat on bone regeneration. 
J Oral Maxillofac Surg 1984; 42: 705-11.

 32. Tarnow DP, Emitaz S, Classi A. Immediate loading of threaded 
implants at stage 1 surgery in edenulous arches: Ten consecutive 
case reports with 1- to 5- year data. Int J Oral Maxillofac Implants 
1997; 12:319-24.

 33. Skalak R. Aspects of biomechanical considerations. In: Brånemark 
PI, Zarb GA, Albrektsson T, editors. Tissue-Integrated Prostheses: 
Osseointegration in Clinical Dentistry. Chicago: Quintessence; 
1985. p.117-28.

 34. Salama H, Maurice AS, David AG, Pinhas AM. An esthetically ori-
ented revision of the original implant protocol. Journal of Esthetic 
Restorative Dentistry 1997; 9(2):55-67.

 35. Konstantinović VS, Lazić V. Occlusion splint therapy in patients 
with craniomandibular disorders (CMD). J Craniofac Surg 2006; 
17:572-8.

 36. Ihde SKA, Konstantinovic VS. The therapeutic use of botuli num 
toxin in cervical and maxillofacial conditions: an evidence-based 
review. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology 
and Endodontology DOI: 10. 1016/j. tripleo. 2007.02.04.

 37. Albrektsson T, Zarb G, Worthington P, Eriksson AR. The long-term 
efficacy of currently used dental implants: a review and proposed 
criteria of success. Int J Oral Maxillofac Implants 1986; 1:11-25.

 38. Chin M. Distraction osteogenesis in maxillofacial suregry. In: Lynch 
SE, Genco RJ, Marx RE, editors. Tissue Engineering, Applications in 
Maxillofacial Surgery and Periodontics. Chicago, Berlin, London: 
Quintessence Publishing Co, Inc; 1999. p.147-160.

 39. Chin M, Toth BA. Distraction osteogenesis in maxillofacial surgery 
using internal devices: a review of five cases. J Oral Maxillofac Surg 
1996; 54:45-53.

 40. Gaggl A, Schultes G, Karcher H. Distraction implants: a new tec-
nique for alveolar ridge augmentation. J Oral Maxillofac Surg 1999; 
27:214-21.

 41. Bischorer R, Schmelzle R. Verwendung des Fibulaspans bei der 
Kieferkammaugmentation. Mund Kiefer Gesichts Chir 1997; 
1:276-80.

 42. Beumer J, Zlotolow IM, Sharma AB. Restaoration of palate, tongue-
mandible, and facial defects. In: Silverman S Jr, editor. Oral Cancer. 
Hamilton, London: BC Decker Inc; 1998. p.103-12.

ABSTRACT
The loss of teeth, which is a frequent occurrence, is fol-

lowed by functional, aesthetic and psychological prob-
lems. Dentistry has very important role to enable adequate 
rehabilitation as soon as possible. Removable dentures or 
fixed bridges on dental implants are most modern and best 
mode of rehabilitation for the patient. The advantages of 
implant anchored tooth restorations compared with clas-
sical procedures are multiple. Among others, there is pre-
vention of bone resorption, correction of the stability and 
retention of the restorations, elimination of the prepara-
tion of adjacent teeth, as well as the improvement of the 
patient’s psychological status. In order to achieve successful 
implantation, the following principles have to be taken into 
consideration: indications and contraindications; biocom-
patibility; osseointegration; the protocol of implant loading 
and the assessment of implant success. One of the biggest 

challenges is implantology under unfavourable anatomi-
cal conditions, as well as the implantation on irradiated tis-
sue. However, these conditions are not absolute contraindi-
cations for implantation. The adequate choice of adequate  
implantological system enables successful implantation 
under different conditions.
Key words: oral implants; implant anchored restorations; 
indications; loading protocols; unfavourable anatomical con-
ditions; disk implants
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