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UVOD

Za�ble�šta�va�we�se�mo�že�de�fi�ni�sa�ti�kao�sen�za�ci�ja�
od�re�la�tiv�no�ja�kog�iz�vo�ra�sve�tlo�sti�ko�ja�iza�zi�va�ne-
pri�jat�nost,�ne�la�god�nost�i�sma�wu�je�op�ti�mal�na�vid-
na�obe�lež�ja�usled�lo�ši�jeg�kon�tra�sta�li�ka�na�re�ti�ni�
[1,�2].�Za�ble�šta�va�we�na�sta�je�ra�si�pa�wem�sve�tlo�sti�na�
pu�tu�pro�sti�ra�wa�sve�tlo�snih�zra�ka�u�oč�noj�ja�bu�či�ci�
do�re�ti�ne�[1,�2]

Bej�li�(Ba ley)�i�Bu�li�mor�(Bul li mo re)�[1]�su�po�ka�za�li�
da�su�opa�ci�ta�ti�u�op�tič�kim�me�di�ji�ma�osnov�ni�raz-
log�za�ble�šta�va�wa,�dok�Koh�(Koch)�i�sa�rad�ni�ci�[3]�i�
Pla�sad�(Pla sad)�i�sa�rad�ni�ci�[4]�na�vo�de�da�je�ši�re-
we�ze�ni�ca�pra�će�no�po�ve�ća�nim�iz�la�ga�wem�sve�tlo�sti�
opa�ci�ta�ta�na�zad�woj�kap�su�li�raz�log�po�ve�ća�nog�za�ble-
šta�va�wa.�Oha�ra�(Oha ra)�i�Ejb�(Abe)�[5]�su�po�ka�za�li�da�
je�na�sta�nak�ja�mi�ca�na�op�ti�ku�so�či�va�u�otvo�ru�ze�ni-
ce�ko�je�slu�že�za�ro�ta�ci�ju�i�in�stru�men�tal�no�po�zi�ci-
o�ni�ra�we�im�plan�ta�po�ve�za�no�sa�po�ve�ća�nim�za�ble�šta-
va�wem.�Ši�ri�na�ze�ni�ca�je�u�di�rekt�noj�ko�re�la�ci�ji�sa�
za�ble�šta�va�wem�i�u�re�frak�ci�o�noj�hi�rur�gi�ji�[6].�Učo�
(Uc hio)�i�sa�rad�ni�ci�[7]�na�vo�de�da�ma�we�za�ble�šta�va-
we�ima�ju�in�tra�o�ku�lar�na�so�či�va�sa�ekvi�kon�vek�snom�
i�vi�še�za�kri�vqe�nom�zad�wom�po�vr�ši�nom�op�ti�ka�od�
plan�kon�vek�sne�i�vi�še�za�kri�vqe�ne�pred�we�po�vr�ši-
ne�op�ti�ka�so�či�va.�Isti�is�tra�ži�vač�ki�tim�je�po�ka-
zao�da�ma�we�za�ble�šta�va�we�da�ju�so�či�va�sa�di�op�trij-
skom�ja�či�nom�od�18,5�do�22,0�u�od�no�su�na�so�či�va�sa�
di�op�trij�skom�ja�či�nom�od�22,5�i�ve�ćom.�Na�uti�caj�ob-
li�ka�i�vr�ste�in�tra�o�ku�lar�nog�so�či�va�na�za�ble�šta�va-

we�usled�ma�lih�pro�stor�nih�fre�kven�ci�ja�uka�za�li�su�
Šmic�(Schimtz)�i�sa�rad�ni�ci�[8].

CIQ RADA

Ciq�rada�je�bio�da�se�is�pi�ta�uti�caj�du�ži�ne�ble�ska�
na�za�ble�šta�va�we�kod�oso�ba�sa�pse�u�do�fa�ki�jom�na�jed-
nom�oku�ili�na�oba�oka.

METOD RADA

Is�pi�ta�nič�ku�gru�pu�je�či�ni�lo�98�oso�ba�sa�pse�u�do-
fa�ki�jom�na�jed�nom�oku�ili�na�oba�oka�(152�oka),�sta-
ro�sti�iz�me�đu�50�i�70�go�di�na,�kod�ko�jih�je�utvr�đe�na�
do�bra�oštri�na�vi�da�(0,8�i�bo�qa)�po�sle�do�bi�ja�wa�ko-
nač�ne�ko�rek�ci�je�za�vid�na�da�qi�nu�i�bli�zi�nu.�Kon-
trol�nu�gru�pu�je�či�ni�lo�45�is�pi�ta�ni�ka�(90�oči�ju)�pri-
bli�žno�iste�sta�ro�sti�i�bez�of�tal�mo�lo�ških�obo�qe-
wa.�Iz�is�tra�ži�va�wa�su�is�kqu�če�ni�bo�le�sni�ci�sa�dru-
gim�obo�qe�wi�ma�oka�i�bo�le�sni�ci�sa�po�sto�pe�ra�ci�o-
nim�kom�pli�ka�ci�ja�ma�(se�kun�dar�nom�ka�ta�rak�tom,�„za-
ro�bqe�nim”�in�tra�o�ku�lar�nim�so�či�vom�u�pre�de�lu�ze�ni-
ce�itd.).�Is�pi�ti�va�we�je�oba�vqe�no�u�za�mra�če�noj�pro-
sto�ri�ji�na�apa�ra�tu�Nykto mat�(Ro den stock In stru men te 
GmbH, München–Ham burg)�u�uslo�vi�ma�krat�ko�traj�nog�
i�du�go�traj�nog�za�ble�šta�va�wa.

Ku�po�la�apa�ra�ta�je�bi�la�u�sve�tlo�snom�po�qu�in�ten-
zi�te�ta�od�0,1�cd/m2.�Gla�va�is�pi�ta�ni�ka�je�po�sta�vqa�na�
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na�dr�ža�če�slič�ne�oni�ma�za�pre�gled�bo�le�sni�ka�na�bi-
o�mi�kro�sko�pu,�ta�ko�da�se�naj�pre�de�sno,�a�po�tom�i�le�vo�
oko�mo�glo�do�ve�sti�u�ge�o�me�trij�ski�cen�tar�ku�po�le.�Bo-
le�snik�je�pre�is�pi�ti�va�wa�do�bio�ko�rek�ci�ju�po�treb�nu�
za�vid�na�bli�zi�nu.�Na�ekra�nu�u�cen�tru�ku�po�le�po�ja-
vqi�vao�se�znak�kru�žnog�ob�li�ka�sa�pra�vo�u�ga�o�nim�za-
re�zom,�ko�ji�se�mo�gao�na�ći�u�jed�nom�od�osam�po�lo�ža-
ja�(na�0,�45,�90,�135,�180,�225,�270�i�315�ste�pe�ni)�usled�
po�ste�pe�nog�sma�wi�va�wa�kon�tra�sta.�Pr�vi�znak�se�po�ja-
vqi�vao�sa�95%�kon�tra�sta�u�od�no�su�na�pod�lo�gu,�dru�gi�
sa�80%�kon�tra�sta,�tre�ći�sa�63%,�če�tvr�ti�sa�50%,�pe�ti�
sa�40%�i�še�sti�sa�30%�kon�tra�sta�u�od�no�su�na�oko�li-
nu.�Pr�vih�pet�zna�ko�va�se�po�ja�vqi�va�lo�u�vre�men�skom�
in�ter�va�lu�od�pet�se�kun�di,�dok�se�še�sti�znak�po�ja�vqi-
vao�u�tra�ja�wu�od�de�set�se�kun�di.

To�kom�pr�vog�te�sta�di�rekt�no�za�ble�šta�va�we�je�tra-
ja�lo�de�set�se�kun�di.�Za�vre�me�we�go�vog�iz�vo�đe�wa�is�pi-
ti�vač�je�imao�oba�ve�zu�da�pri�po�ja�vi�če�tvr�tog�zna�ka�na�
ekra�nu�pri�ti�skom�ta�ste�ra�ukqu�či�iz�vor�sve�tla�ko�ji�
je�u�ze�ni�ci�da�vao�in�ten�zi�tet�od�0,35�luk�sa�(lx)�u�sve-
tlo�snom�po�qu�od�0,�1�cd/m2.�Po�is�te�ku�de�set�se�kun�di,�
tj.�sa�po�ja�vqi�va�wem�še�stog�zna�ka,�is�pi�ti�vač�je�mo-
rao�da�is�kqu�či�iz�vor�za�ble�šta�va�wa�oka�is�pi�ta�ni�ka.�
Uko�li�ko�je�is�pi�ta�nik�pre�po�znao�znak�broj�šest,�tj.�
znak�ko�ji�je�imao�kon�trast�od�30%�u�od�no�su�na�oko�li-
nu,�to�se,�pre�ma�pre�po�ru�ci�pro�iz�vo�đa�ča�apa�ra�ta,�sma-
tra�lo�nor�mal�nim�na�la�zom.

To�kom�dru�gog�te�sta�is�pi�ti�van�je�vid�u�su�mrak�di-
rekt�nim�traj�nim�ble�skom�ko�ji�je�po�ti�cao�od�iz�vo�ra�
sve�tlo�sti�i�bio�po�sta�vqen�na�tri�stepena�ugla�od�
tač�ke�ko�ju�je�is�pi�ta�nik�fik�si�rao,�tj.�me�sta�na�ekra-
nu�na�ko�jem�se�po�ja�vqi�vao�već�opi�sa�ni�znak�u�ne�kom�
od�osam�po�lo�ža�ja.�Iz�vor�sve�tlo�sti�je�za�ble�šta�vao�ze-
ni�cu�sve�tlo�šću�in�ten�zi�te�ta�od�0,35�luk�sa.�Uko�li�ko�
je�is�pi�ta�nik�vi�deo�če�tvr�ti�znak,�ko�ji�je�imao�kon-
trast�od�50%�u�od�no�su�na�oko�li�nu,�to�se,�ta�ko�đe�pre-
ma�pre�po�ru�ci�pro�iz�vo�đa�ča�apa�ra�ta,�sma�tra�lo�nor-
mal�nim�na�la�zom.

Za�utvr�đi�va�we�sta�ti�stič�ke�zna�čaj�no�sti�do�bi�je�nih�
re�zul�ta�ta�ko�ri�šćen�je�χ2-test.

REZULTATI

Is�pi�ta�no�je�sta�we�152�oka�kod�98�oso�ba�sa�pse�u�do-
fa�ki�jom�na�jed�nom�ili�na�oba�oka.�Od�tog�bro�ja,�51�is-
pi�ta�nik�je�bio�mu�škog�po�la,�me�đu�ko�ji�ma�je�kod�28�di-
jag�no�sti�ko�va�na�pse�u�do�fa�ki�ja�na�oba�oka,�dok�je�kod�23�
mu�škar�ca�za�be�le�že�na�jed�no�stra�na�pse�u�do�fa�ki�ja.�Od�
47�is�pi�ta�ni�ca,�pse�u�do�fa�ki�ja�na�oba�oka�je�di�jag�no-
sti�ko�va�na�kod�26,�dok�su�osta�le�(21)�imale�pse�u�do�fa-
ki�ju�na�jed�nom�oku.�Kon�trol�nu�gru�pu�je�či�ni�lo�45�is-
pi�ta�ni�ka�(24�mu�ška�ra�ca)�s�obo�stra�no�fak�nim�oči-
ma�i�nor�mal�nim�na�la�zom.�Is�pi�ta�ni�ci�obe�gru�pe�bi-
li�su�pri�bli�žno�iste�sta�ro�sti�i�ima�li�iz�me�đu�50�i�
70�go�di�na.

Re�zul�ta�ti�is�pi�ti�va�wa�uti�ca�ja�ble�ska�u�tra�ja�wu�od�
de�set�se�kun�di�na�za�ble�šta�va�we�oka�is�pi�ta�ni�ka�su�po-

ka�za�li�da�je�u�po�sma�tra�noj�gru�pi�znak�na�ekra�nu�sa�
kon�tra�stom�od�30%�vi�de�lo�140�oči�ju�(92,1%),�od�no-
sno�da�isti�znak�ni�je�vi�de�lo�12�oči�ju�(7,9%),�dok�je�u�
kon�trol�noj�gru�pi�znak�sa�kon�tra�stom�od�30%�vi�de�lo�
88�oči�ju�(97,8%),�od�no�sno�da�dva�oka�(2,2%)�ni�su�vi-
de�la�isti�znak.

Is�pi�ti�va�we�du�go�traj�nog�ble�ska�na�za�ble�šta�va�we�
u�me�zop�skim�uslo�vi�ma�ot�kri�lo�je�da�je�u�po�sma�tra-
noj�gru�pi�znak�sa�kon�tra�stom�od�95%�vi�de�lo�71�oko�
(46,7%).�Dru�gi�znak�sa�kon�tra�stom�od�80%�u�od�no�su�na�
oko�li�nu�vi�de�lo�je�21�oko�(13,8%),�dok�je�kon�trast�od�
63%�vi�de�lo�20�oči�ju�(13,2%).�Če�tr�na�est�oči�ju�(9,2%)�
vi�de�lo�je�znak�sa�50%�kon�tra�sta�u�od�no�su�na�oko�li�nu,�
dok�je�znak�od�40%�kon�tra�sta�vi�de�lo�osam�oči�ju�(5,3%).�
Še�sti�znak�sa�kon�tra�stom�od�30%�vi�de�lo�je�18�oči�ju�
(11,8%).�Nor�ma�lan�na�laz,�utvr�đen�pre�ma�pre�po�ru�ci�
pro�iz�vo�đa�ča�apa�ra�ta,�utvr�đen�je�kod�sa�mo�40�is�pi�ti-
va�nih�oči�ju�(26,3%)�u�po�sma�tra�noj�gru�pi.

U�kon�trol�noj�gru�pi�znak�sa�kon�tra�stom�od�95%�vi-
de�la�su�če�ti�ri�oka,�znak�sa�kon�tra�stom�od�63%�su�vi-
da�la�tri�oka�(3,3%),�dok�je�16�oči�ju�(17,8%)�vi�de�lo�znak�
sa�kon�tra�stom�od�50%.�Ta�ko�đe�16�oči�ju�(17,8%)�je�vi�de-
lo�znak�sa�kon�tra�stom�od�40%.�Znak�sa�kon�tra�stom�od�
30%�je�vi�de�lo�51�oko�(56,�7%).�Nor�ma�lan�na�laz�u�kon-
trol�noj�gru�pi�utvr�đen�je�za�83�oka�(92,2%).

Ana�li�zom�re�zul�ta�ta�pri�me�nom�χ2-te�sta�do�bi�je�na�je�
vred�nost�od�5,23,�što�po�ka�zu�je�da�iz�me�đu�po�sma�tra�ne�
i�kon�trol�ne�gru�pe�is�pi�ta�ni�ka�po�sto�ji�sta�ti�stič�ki�
zna�čaj�na�raz�li�ka�(p<0,05).

DISKUSIJA

Ana�li�zi�ra�re�zul�ta�ta�za�ble�šta�va�wa�oka�is�pi�ta�ni-
ka�po�sle�ble�ska�od�de�set�se�kun�di�po�ka�za�la�je�ve�li�ku�
asi�me�tri�ju�re�zul�ta�ta�u�po�sma�tra�noj�i�kon�trol�noj�gru-
pi,�što�je�uka�za�lo�na�to�da�bi�tre�ba�lo�vi�še�stru�ko�po-
ve�ća�ti�broj�is�pi�ta�ni�ka,�ka�ko�da�bi�se�re�zul�ta�ti�mo-
gli�va�lid�no�sta�ti�stič�ki�ob�ra�di�ti.�Zbog�to�ga�za�ana-
li�zu�re�zul�ta�ta�ni�je�pri�me�wen�ne�ki�od�stan�dard�nih�
sta�ti�stič�kih�me�to�da,�već�su�re�zul�ta�ti�do�bi�je�ni�za�
dve�gru�pe�is�pi�ta�ni�ka�jed�no�stav�no�upo�re�đe�ni.�Uoča-
va�se�ta�ko�đe�da�su�u�uslo�vi�ma�krat�ko�traj�nog�ble�ska�od�
de�set�se�kun�di�kod�ve�ći�ne�oči�ju�is�pi�ta�ni�ka�obe�gru-
pe�za�be�le�že�ne�nor�mal�ne�vred�no�sti,�ko�je�je�od�re�dio�
pro�iz�vo�đač�apa�ra�ta�po�mo�ću�ko�jeg�je�is�pi�ti�va�we�vr-
še�no.�Na�osno�vu�to�ga�mo�že�se�za�kqu�či�ti�da�krat�ko-
traj�ni�ble�sak�ne�uti�če�na�za�ble�šta�va�we�kod�pse�u�do-
fak�nih�oči�ju.�Re�zul�ta�ti�na�šeg�is�pi�ti�va�wa�su�u�skla-
du�s�re�zul�ta�ti�ma�Pla�sa�da�i�sa�rad�ni�ka�[4].

To�kom�dru�gog�te�sta�ble�sak�je�tra�jao�sve�vre�me�is-
pi�ti�va�wa.�Uko�li�ko�se�na�ras�po�de�lu�is�pi�ta�ni�ka�u�po-
sma�tra�noj�i�kon�trol�noj�gru�pi�u�od�no�su�na�nor�mal�ne�
vred�no�sti�pri�me�ni�χ2-test,�do�bi�ja�se�vred�nost�od�5,23,�
što�je�sta�ti�stič�ki�zna�čaj�na�raz�li�ka�za�p<0,05.�Ovi�
re�zul�ta�ti�su�u�skla�du�s�re�zul�ta�ti�ma�ko�je�su�na�ve�li�
An�der�son�(An der son)�i�Ho�li�dej�(Hol li day)�[9].�Pre�ma�
to�me,�mo�že�se�za�kqu�či�ti�da�je�du�ži�na�tra�ja�wa�ble�ska�
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u�di�rekt�noj�ko�re�la�ci�ji�sa�za�ble�šta�va�wem�kod�oso�ba�
sa�pse�u�do�fa�ki�jom.

Go�re�po�me�nu�ta�či�we�ni�ca�je�zna�čaj�na�za�sve�oso�be�sa�
pse�u�do�fa�ki�jom�ko�je�uče�stvu�ju�u�sa�o�bra�ća�ju�[10].�Va-
žnost�ove�či�we�ni�ce�se�is�ti�če�u�uslo�vi�ma�noć�nog�sa-
o�bra�ća�ja�i�kre�ta�wa�po�red�ve�li�kih�vo�de�nih�ili�po�vr-
ši�na�pre�kri�ve�nih�sne�gom,�od�no�sno�po�wi�ma,�bu�du�ći�
da�ta�da�mo�že�do�ći�do�du�go�traj�nog�ble�ska�i�za�ble�šta-
va�wa�ko�je�zna�čaj�no�sma�wu�je�vid�nu�funk�ci�ju�oka�oso-
ba�sa�pse�u�do�fa�ki�jom,�što,�pak, mo�že�zna�čaj�no�ugro-
zi�ti�sa�o�bra�ćaj�[11].�Na�ve�de�ne�či�we�ni�ce�su�po�seb�no�
va�žne�u�ze�mqa�ma�ko�je�se�pro�sti�ru�na�ve�ćim�ge�o�graf-
skim�ši�ri�na�ma,�gde�je�sun�ce�u�od�re�đe�nom�pe�ri�o�du�go-
di�ne�stal�no�ni�sko�na�ho�ri�zon�tu,�što�do�vo�di�do�za-
ble�šta�va�wa�svih�uče�sni�ka�u�sa�o�bra�ća�ju�i�mo�že�ugro-
zi�ti�wi�ho�vu�bez�bed�nost�[10].

Sva�ke�go�di�ne�u�Sr�bi�ji�se�ura�di�oko�16.000�ope�ra-
ci�ja�ka�ta�rak�ti�oka�s�ugrad�wom�in�tra�o�ku�lar�nog�so�či-
va,�a�taj�broj�se�stal�no�po�ve�ća�va�[12].�Zbog�to�ga�se�mo-
že�oče�ki�va�ti�sve�ve�ći�broj�uče�sni�ka�u�sa�o�bra�ća�ju�sa�
pse�u�do�fa�ki�jom,�či�me�se�uočava�po�tre�ba�za�de�fi�ni�sa-
wem�wi�ho�ve�spo�sob�no�sti�za�bez�bed�no�uče�šće�u�sa�o-
bra�ća�ju.�Za�sa�da�u�na�šoj�ze�mqi�ne�po�sto�ji�po�zi�tiv�na�
za�kon�ska�re�gu�la�ti�va�ko�ja�je�ve�za�na�za�is�pi�ti�va�we�uti-
ca�ja�ble�ska�na�za�ble�šta�va�we�uče�sni�ka�u�sa�o�bra�ća�ju.�
Re�zul�ta�ti�na�šeg�is�tra�ži�va�wa�po�ka�zu�ju�da�je�po�treb-
no�is�pi�ti�va�we�i�za�ble�šta�va�wa�kod�oso�ba�sa�pse�u�do-
fa�ki�jom�uče�sni�ka�u�sa�o�bra�ća�ju,�po�seb�no�kod�pro�fe-
si�o�na�la�ca.�U�ne�kim�raz�vi�je�nim�ze�mqa�ma�is�pi�ti�va-
we�za�ble�šta�va�wa�je�deo�oba�ve�znih�pre�gle�da�pro�fe-
si�o�nal�nih�vo�za�ča,�dok,�na�ža�lost,�u�na�šoj�ze�mqi�uti-
caj�za�ble�šta�va�wa�na�vid�ne�funk�ci�je�ni�je�uvr�šten�u�
za�kon�sku�oba�ve�zu�ni�ti�za�jed�nu�ka�te�go�ri�ju�uče�sni�ka�
u�bi�lo�ko�jem�vi�du�sa�o�bra�ća�ja�[13,�14].

ZAKQUČAK

Re�zul�ta�ti�na�šeg�is�pi�ti�va�wa�su�po�ka�za�li�da�je�kod�
oso�ba�sa�pse�u�do�fa�ki�jom�na�jed�nom�oku�ili�na�oba�oka�
du�ži�na�ble�ska�u�di�rekt�noj�ko�re�la�ci�ji�sa�za�ble�šta�va-
wem.�Na�me�će�se�po�tre�ba�za�de�fi�ni�sa�wem�vid�ne�spo-

sob�no�sti�oso�ba�sa�pse�u�do�fa�ki�jom�s�aspek�ta�za�ble�šta-
va�wa,�ra�di�bez�bed�ni�jeg�uče�šća�u�sa�o�bra�ća�ju,�što�za�sad�
u�na�šoj�ze�mqi�ni�je�re�gu�li�sa�no�ni�jed�nim�za�ko�nom.

NAPOMENA

Rad�je�saopšten�na�11.�Kon�gre�su�Evrop�skog�udru�že-
wa�za�ka�ta�rak�tu�i�re�frak�ci�o�nu�hi�rur�gi�ju,�ko�ji�je�odr-
žan�od�6.�do�10.�sep�tem�bra�2003.�go�di�ne�u�Min�he�nu.
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INTRODUCTION  Glare can be defined as unpleasant sensa-
tion caused by a relatively strong source of light, which re-
sults in unpleasantness, discomfort and the lowering of opti-
mal vision characteristics. It has been demonstrated that dif-
ferent factors influence the glare in pseudophakic subjects: 
opacity in vision media, the brightness of the pupil and the 
design of intraocular lenses.
OBJECTIVE  The aim was to examine the influence of shine 
duration on glare in pseudophakic persons.
METHOD  We studied 152 eyes of 98 pseudophakic persons, 
aged from 50 to 70 years, with good vision acuity (0.8 and 
more) after final correction for far and near vision. The exam-
ination was conducted on the device Niktomat (Rodenstock 
Instrumente GMBH, Munchen-Hamburg) under the conditions 
of short and long shine. The source of light of 0.35 lux intensity, 
under the angle of 3 degrees, lightened the pupil for ten sec-
onds in the first test, and continually in the second test.

RESULTS  In the observed group, during a direct short ten-
second shine, the sign on the screen with the contrast of 30% 
was seen by 140 eyes (92.1%), and in the control group the 
sign was seen by 88 eyes (97.8%). Under the direct continu-
ous shine, normal findings were confirmed in 40 eyes (26.3%) 
of the observed group, and in 83 eyes (92.2%) of the con-
trol group.
CONCLUSION  In the observed pseudophakic persons, the 
duration of shine was found to be in correlation with glare.
Key words: glare; pseudophakia; visual ability
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