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�;0C:><0 є >A=>2=>N ?@8G8=>N 3;>10;ь=>W =5>1>@>B=>W A;V?>B8 C 

A2VBV. "A>1;82VABь @5D@0:B5@=>W D>@<8 3;0C:><8 ?>;O30є C G0AB8E @5F84820E 

?V428I5==O 2=CB@VH=ь>>G=>3> B8A:C (�"&), =572060NG8 =0 ?@>2545=5 

;V:C20==O. � 3@C?V >A=>2=8E @578AB5=B=8E 3;0C:>< 7=0E>48BьAO 2B>@8==0 

=5>20A:C;O@=0 3;0C:><0 (!��). %5@54 CAVE D>@< 3;0C:>< =5>20A:C;O@=0 

3;0C:><0 AB0=>28Bь 1;87ь:> 3,9%. )>G ?>H8@5=VABь Fь>3> 70E2>@N20==O C 

7030;ь=V9 ?>?C;OFVW =87ь:0, >4=0: !�� ?@872>48Bь 4> @V7:>3> 7=865==O 
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B0 @>728B:C !�� є 4V015B8G=0 @5B8=>?0BVO (�$) , B@><1>7 F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>: B0 >:;N7VO F5=B@0;ь=>W 0@B5@VW AVB:V2:8. !0 D>@<C20==O 

=>28E AC48= 2 >FV 7=0G=>N <V@>N 2?;820є 48A10;0=A <V6 ?@>0=3V>35==8<8 

D0:B>@0<8 (B0:8<8 O: D0:B>@ @>ABC AC48==>3> 5=4>B5;VN-VEGF) B0 45O:8<8 

0=B80=3V>35==8<8 D0:B>@0<8. �030;>< ;V:C20==O =5>20A:C;O@=>W 3;0C:><8 є 

A?@026=V< 28:;8:>< V, =02VBь, O:I> 2G0A=> B0 2 ?>2=><C >1AO7V ?@>2>48BьAO 

=5>1EV4=5 ;V:C20==O, 2V7C0;ь=89 ?@>3=>7 70;8H0єBьAO =5704>2V;ь=8<, �"& 

?@>4>26Cє 1CB8 =5:><?5=A>20=8<, 0 O:VABь 68BBO ?0FVє=B0 A5@9>7=> 

?>3V@HCєBьAO. 
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>?5@0B82=>3> ;V:C20==O 2B>@8==>W =5>20A:C;O@=>W 3;0C:><8, ?@>DV;0:B8:0 

35<>@03VG=>3> A8=4@><C B0 V=H8E CA:;04=5=ь 70;8H0єBьAO 206;828< B0 

0:BC0;ь=8< 70240==O< ACG0A=>W >DB0;ь<>;>3VW. 

� ':@0W=V ?>4V1=V 4>A;V465==O =5 1C;8 ?@>2545=V, B><C 4>FV;ь=> 
?@>25AB8 287=0G5==O :>=F5=B@0FVW 5=4>B5;V0;ь=>3> D0:B>@0 @>ABC C 

2>4O=8ABV9 2>;>7V 4> B0 ?VA;O V=B@02VB@50;ь=>W V=’є:FVW a=B8-VEGF ?@5?0@0BC 

B0 282G8B8 2?;82 a=B8-VEGF =0 @54C:FVN =5>20A:C;O@870FVW @094C6:8 C 

?0FVє=BV2 7 !��. 
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5=4>B5;V0;ь=>3> D0:B>@0 @>ABC C 2>4O=8ABV9 2>;>7V 4> B0 ?VA;O 

V=B@02VB@50;ь=>W V=’є:FVW a=B8-VEGF ?@5?0@0BC; 282G8B8 2?;82 

V=B@0>:C;O@=>3> 22545==O a=B8-VEGF =0 @54C:FVN =5>20A:C;O@870FVW 

@094C6:8; @>7@818B8 EV@C@3VG=C B5E=V:C ;V:C20==O =5>20A:C;O@=>W 3;0C:><8 

C 283;O4V B@015:C;>5:B><VW 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C; ?@>25AB8 

?>@V2=O;ь=5 4>A;V465==O :>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O 

=5>20A:C;O@=>W 3;0C:><8; ?@>25AB8 ?>@V2=O;ь=5 4>A;V465==O 

B@015:C;>5:B><VW 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C V 0=B83;0C:><=>W 

>?5@0FVW 7 V<?;0=B0FVєN HC=BC Ex-$RESS; 282G8B8 2?;82 V=B@0>:C;O@=>3> 

22545==O a=B8-VEGF B0 ;075@=>W :>03C;OFVW AVB:V2:8 =0 5D5:B82=VABь 

>?5@0B82=>3> ;V:C20==O 3;0C:><8; 282G8B8 5D5:B82=VABь B@0=AA:;5@0;ь=>W 

F8:;>D>B>:>03C;OFVW C ?0FVє=BV2 7 =5>20A:C;O@=>N 3;0C:><>N, 2 B><C G8A;V 

C ?0FVє=BV2 7 «:>@8A=8< 7>@><»; @>7@>18B8 0;3>@8B< ;V:C20==O 

=5>20A:C;O@=>W 3;0C:><8 =0 B;V ?@>;VD5@0B82=>W 4V015B8G=>W @5B8=>?0BVW V 

>:;N7VW F5=B@0;ь=>W 25=8 AVB:V2:8 01> WW 3V;>:. 
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?0FVє=BV2 1C;> @>7?>4V;5=> =0 ?’OBь 3@C?. � 3@C?0 3 22 E2>@8E (33 >G59), 

:>B@8< ?@>2>48;8 :>=A5@20B82=5 ;V:C20==O !�� =0 B;V ?@>;VD5@0B82=>W 
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3@C?03 14 E2>@8E (14 >G59), :>B@8< >:@V< :>=A5@20B82=>3> ;V:C20==O 

?@>2>48;8 >?5@0B82=5 2B@CG0==O 7 ?@82>4C !�� =0 B;V #�$ B0 "*�% 01> WW 

3V;>: C 283;O4V V<?;0=B0FVW HC=BC Ex-PRESS. IV � 3@C?0 3 25 E2>@8E (25 

>G59) 7 !�� =0 B;V #�$ B0 "*�% 01> WW 3V;>:, :>B@8< 2 ?@>F5AV ;V:C20==O 
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=5:><?5=A>20=>W !�� =0 B;V #�$ B0 "*�% 01> WW 3V;>:. 

' ?5@HV9 3@C?V ?0FVє=BV2 �"& ?VA;O ;V:C20==O ACBBє2> V 4>AB>2V@=> 

7=8782AO C 2AVE ?0FVє=BV2. &0:, 4> ?>G0B:C ;V:C20==O �"& C 2AVE E2>@8E 

AB0=>282 2 A5@54=ь><C 26,4 ± 8,8 << @B AB, 0 G5@57 12 <VAOFV2 - 20,9 ± 4,3 << 

@B AB. &0:8< G8=>< �"& 7=8782AO =0 20,8 %. �V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2, O:V 70AB>A>2C20;8 CAV ?0FVє=B8 4> ?>G0B:C ;V:C20==O 2 A5@54=ь><C 

AB0=>28;0 1,7 ± 1,1, 0 ?VA;O ;V:C20==O - 1,0 ± 1,0. �V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 7<5=H8;0Aь =0 41,2%. $57C;ьB0B8, >B@8<0=V =0<8, ?>:07CNBь, I> 
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?0FVє=BV2 7 !��. �B@CG0==O =5 AC?@>2>46C20;>Aь 206:8<8 V=B@0- B0 

?VA;O>?5@0FV9=8<8 CA:;04=5==O<8, =0B><VABь <8 AB>AB5@V30;8 28@065=89 

3V?>B5=782=89 5D5:B, 0 :V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 7<5=H8;0Aь.  
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240;>AO 715@53B8 3>AB@>BC 7>@C, 0 C G0AB8=8 ?0FVє=BV2 3>AB@>B0 7>@C 
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V<?;0=B0FVN HC=BC Ex-PRESS. +5@57 12 <VAOFV2 ?VA;O &� A5@54=V9 @V25=ь 
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A 3@C?8. 
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2V440;5=><C ?VA;O>?5@0FV9=><C ?5@V>4V G5@57 24 <VA. =0 66,7 % V =5 

4>?CAB8B8 7=0G=>3> 7=865==O 3>AB@>B8 7>@C 2 88,2 % 28?04:V2. 
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?0FVє=BV2 ?’OB>W 3@C?8 ACBBє2> 7=8782AO 2 CAVE ?0FVє=BV2 265 =0 =0ABC?=89 

45=ь ?VA;O ?@>2545=>W ?@>F54C@8 =0 43,2 %, 0 G5@57 24 <VAOFV2 A?>AB5@565==O 

�"& 7=8782AO =0 38,2% 2V4 28EV4=>3> @V2=O. �V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 G5@57 12 <VAOFV2 7<5=H8;0Aь =0 59,9%, 0 2V4A>B>: ?0FVє=BV2 I> 
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VEGF ?VA;O V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C C 2>;>7V ?5@54=ь>W 

:0<5@8 7=86CєBьAO =0 85,8%).  

,;OE>< 282G5==O :>=F5=B@0FVW VEGF C 2>;>7V ?5@54=ь>W :0<5@8 C @07V 

!�� 4> V ?VA;O V=B@0>:C;O@=>3> 22545==O 0,5 <3 @0=V1V7C<01C ?V4B25@465=> 

28A>:C 5D5:B82=VABь 0=B8-VEGF B5@0?VW C ;V:C20==V !��: 4> V=B@0>:C;O@=>W 

V=’є:FVW @0=V1V7C<01C :>=F5=B@0FVO VEGF C 2>;>7V ?5@54=ь>W :0<5@8 

AB0=>28;0 A5@54=ь><C 336,61 ± 270,33 ?3/<;, G5@57 B8645=ь ?VA;O 22545==O - 

47,86 ± 12,27 ?3/<;, I> AB0B8AB8G=> =5 2V4@V7=O;>AO 2V4 :>=F5=B@0FVW VEGF C 

2>;>7V ?5@54=ь>W :0<5@8 C @07V �$# 157 3;0C:><8 (54,78±18,56 ?3/<;).   

!0 >A=>2V 4>A;V465==O :>=F5=B@0FVW VEGF C 2>;>7V ?5@54=ь>W :0<5@8 B0 

1V><V:@>A:>?VW @094C6:8 287=0G5=> >?B8<0;ь=V B5@<V=8 EV@C@3VG=>3> 

2B@CG0==O: G5@57 B8645=ь ?VA;O V=B@0>:C;O@=>3> 22545==O @0=V<V7C<01C 

:>=F5=B@0FVO VEGF C 2>;>7V ?5@54=ь>W :0<5@8 4>AO30;0 =>@<0;ь=>3> @V2=O, 0 

=5>20A:C;O@870FVO @094C6:8 G0AB:>2> 01> ?>2=VABN 7=8:0;0. 

!0 >A=>2V 4>A;V465==O >A>1;82>AB59 ?VA;O>?5@0FV9=>3> ?5@V>4C, 48=0<V:8 

�"&, 2V4A>B:C 7=865==O �"& B0 7<5=H5==O :V;ь:>ABV 3V?>B5=782=8E 

?@5?0@0BV2 4>:070=>, I> &� 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C є 

5D5:B82=>N >?5@0FVєN C @07V !��, O:0 =5 CABC?0є 5D5:B82=>ABV V<?;0=B0FVW 

HC=BC Ex-$RESS. 

!0 ?V4AB02V >B@8<0=8E 40=8E 4>:070=> ?5@52038 ?>?5@54=ь>3> 

V=B@02VB@50;ь=>3> 22545==O �=B8-VEGF B0 ?0=@5B8=0;ь=>W ;075@=>W 

:>03C;OFVW (#��%) C 28?04:0E #�$ 01> D>:0;ь=>W ;075@=>W :>03C;OFVW 

AVB:V2:8 C 28?04:0E "*�% 01> WW 3V;>:. 

#D4>F<KA4 ;A4K<@VEFь BFD<@4A<I D9;G?ьF4FV6. #@0:B8G=5 7=0G5==O 

=0C:>2>W @>1>B8 ?>;O30є C ?V428I5==V 5D5:B82=>ABV B5@0?52B8G=>3> V 

EV@C@3VG=>3> ;V:C20==O 2B>@8==>W =5>20A:C;O@=>W 3;0C:><8.  

$>7@>1;5=> 2;0A=C <>48DV:0FVN &� 7 D>@<C20==O< DV;ьB@0FV9=>3> 

:0=0;C V 4>2545=> WW 28A>:C 5D5:B82=VABь, O:0 =5 CABC?0є 5D5:B82=>ABV 

V<?;0=B0FVW HC=BC Ex-press. 



!0 >A=>2V 282G5==O :>=F5=B@0FVW VEGF C 2>;>7V ?5@4=ь>W :0<5@8 >:0 C 

E2>@8E 7 !�� 287=0G5=> >?B8<0;ь=V B5@<V=8 EV@C@3VG=>3> 2B@CG0==O (5-7 

45=ь ?VA;O V=B@0>:C;O@=>W V= є:FVW). 

�82G5=> 5D5:B82=VABь &% *(� C E2>@8E 7 @5D@0:B5@=>N !��, 2 B><C 

G8A;V C E2>@8E 7 «:>@8A=8<» 7>@><. 

�0?@>?>=>20=89 C4>A:>=0;5=89 0;3>@8B< ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V #�$ B0 "*�% 01> WW 3V;>:. 

�>2545=> 28A>:C 5D5:B82=VABь :><?;5:A=>3> ;V:C20==O E2>@8E 7 !�� 7 

28:>@8AB0==O< 70?@>?>=>20=>3> 0;3>@8B<C. 

�?NKB6V E?B64: =5>20A:C;O@=0 3;0C:><0, FC:@>289 4V015B, >:;N7VO 

F5=B@0;ь=>W 25=8 AVB:V2:8 01> WW 3V;>:, 2=CB@VH=ь>>G=89 B8A:, 5=4>B5;V0;ь=89 

D0:B>@ @>ABC AC48=, @0=V1V7C<01, ;075@=0 :>03C;OFVO AVB:V2:8, 

B@0=AA:;5@0;ь=0 F8:;>D>B>:>03C;OFVO. 

 

%?8A>: ?C1;V:0FV9 74>1C20G0 70 B5<>N 48A5@B0FVW: 
!4G>B6V CD4JV, 6 O><I BCG5?V>B64AV BEAB6AV A4G>B6V D9;G?ьF4F< 

8<E9DF4JVW: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь EV@C@3VG=>3> ;V:C20==O 
=5>20A:C;O@=>W 3;0C:><8 V7 70AB>AC20==O< anti-VEGF ?@5?0@0BV2. 

Journal of Ophthalmology = "DB0;ь<>;>3VG=89 6C@=0;. 2023;(1):3-8. 

DOI: https://doi.org/10.31288/oftalmolzh2023138  

�>ABC?=>: http://ua.ozhurnal.com/files/pdf/J.ophthalmol.(Ukraine)2023-1-

3-8ukr.pdf. ("EB5<EF<= 6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV 

BC9D4JV= F4 8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, 

CV87BFB6JV EF4FFV). 

2. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь :><1V=0FVW 

:>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V 4V015B8G=>W @5B8=>?0BVW B0 >:;N7VW F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>:. Journal of Ophthalmology = "DB0;ь<>;>3VG=89 

6C@=0; 2024;(3):16-23. DOI: 

https://doi.org/10.31288/oftalmolzh202431623  

https://doi.org/10.31288/oftalmolzh2023138
http://ua.ozhurnal.com/files/pdf/J.ophthalmol.(Ukraine)2023-1-3-8ukr.pdf
http://ua.ozhurnal.com/files/pdf/J.ophthalmol.(Ukraine)2023-1-3-8ukr.pdf
https://doi.org/10.31288/oftalmolzh202431623


�>ABC?=>: https://ua.ozhurnal.com/files/pdf/ukJ.ophthalmol.(Ukraine)2024-

3-3.pdf. ("EB5<EF<= 6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV 

BC9D4JV= F4 8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, 

CV87BFB6JV EF4FFV). 

3. %84>@GC: '#, !>28Fь:89 �/. �=0G5==O 0=B8-VEGF B5@0?VW C 

?V428I5==V 5D5:B82=>ABV EV@C@3VG=>3> ;V:C20==O 2B>@8==>W 

=5>20A:C;O@=>W 3;0C:><8 = The role of anti-VEGF therapy in improving 

the efficacy of surgical treatment of secondary neovascular glaucoma. Acta 

Medica Leopoliensia = �ь2V2Aь:89 <548G=89 G0A>?8A. 2024;30(1-2):35-

49. DOI: https://doi.org/10.25040/aml2024.1-2.035  

�>ABC?=>: https://amljournal.com/index.php/journal/issue/view/22/1-2-

2024-pdf. ("EB5<EF<= 6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV 

BC9D4JV= F4 8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, 

CV87BFB6JV EF4FFV). 

4. %84>@GC: ', &><:V2 '. �0AB>AC20==O B@0=AA:;5@0;ь=>W 

F8:;>D>B>:>03C;OFVW 4;O ;V:C20==O @5D@0:B5@=>W =5>20A:C;O@=>W 

3;0C:><8. �:A?5@8<5=B0;ь=0 B0 :;V=VG=0 DV7V>;>3VO V 1V>EV<VO = 

Experimental and Clinical Physiology and Biochemistry. 2024;(3-4):5-14. 

DOI: https://doi.org/10.25040/ecpb2024.03-04.005 

�>ABC?=>: http://ecpb.org.ua/pdf/101/3/101.03.005.pdf. ("EB5<EF<= 

6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV BC9D4JV= F4 

8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, CV87BFB6JV EF4FFV). 

5. �./. !>28Fь:89, '.#. %84>@GC:. �B>@8==V 3;0C:><8. 3 �ь2V2: �VB>?8A, 
2025. 3 112A. ISBN 978-6177962-38-9. ("EB5<EF<= 6A9EB> 4 5D4?4 

GK4EFь G HBD@G?N64AAV V89W F4 7VCBF9;< DB5BF<, B5DB5JV F4 

G;474?ьA9AAV D9;G?ьF4FV6, CV87BFB6JV @BAB7D4HVW). 

!4G>B6V CD4JV, O>V ;4E6V8KGNFь 4CDB54JVN @4F9DV4?V6 8<E9DF4JVW: 

1. I. Novytskyy, U. Sidorchuk. Effectiveness of surgery for Neovascular 

glaucoma using Anti-VEGF. II Międzynarodowa Konferencja Szkoleniowa: 

Nowe spojrzenie na okulistykę, Kraków, 21-22.05. 2022: (1):4. ("EB5<EF<= 

6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV BC9D4JV= F4 

https://ua.ozhurnal.com/files/pdf/ukJ.ophthalmol.(Ukraine)2024-3-3.pdf
https://ua.ozhurnal.com/files/pdf/ukJ.ophthalmol.(Ukraine)2024-3-3.pdf
https://doi.org/10.25040/aml2024.1-2.035
https://amljournal.com/index.php/journal/issue/view/22/1-2-2024-pdf
https://amljournal.com/index.php/journal/issue/view/22/1-2-2024-pdf
https://doi.org/10.25040/ecpb2024.03-04.005
http://ecpb.org.ua/pdf/101/3/101.03.005.pdf


8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, CV87BFB6JV F9; 8B 

8DG>G). 

2. I. Novytskyy, U. Sidorchuk. Porównawcza skuteczność ró|nych interwencji 

w przypadku jaskry neowaskularnej.  IV Międzynarodowa Konferencja OD 

NAUKI DO PRAKTYKI 3 okulistyka katamarany 2022, Gdańsk, 27-28 

maja 2022: (1)25. ("EB5<EF<= 6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G 

CDB6989AAV BC9D4JV= F4 8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV 

D9;G?ьF4FV6, CV87BFB6JV F9; 8B 8DG>G). 

3. %84>@GC: '. #., !>28Fь:89 �. /. �D5:B82=VABь ;075@=>W :>03C;OFVW 

AVB:V2:8 B0 ANTI-VEGF B5@0?VW 2 ;V:C20==V ?0FVє=BV2 V7 2B>@8==>N 

=5>20A:C;O@=>N 3;0C:><>N.  0B5@V0;8 =0C:.-?@0:B.:>=D. 7 <V6=0@. 

'G0ABN. (V;0B>2Aь:V G8B0==O 3 2024. 2024 &@02= 16318; "45A0; 2024 , 

A.41342. ("EB5<EF<= 6A9EB> ;8B5G64K>< 4 5D4?4 GK4EFь G CDB6989AAV 

BC9D4JV= F4 8BE?V8:9Aь, B5DB5JV F4 G;474?ьA9AAV D9;G?ьF4FV6, 

CV87BFB6JV F9; 8B 8DG>G). 

 

 

SUMMARY 

Sydorchuk UP. Optimisation of surgical treatment of neovascular glaucoma - 

Qualification scientific work on manuscript rights.  

Dissertation for the degree Doctor of Philosophy in a specialty 222 3 

"Medicine", 22 3 "Health Care". - Lviv National Medical University named after 

Danylo Halytsky. Ministry of Health of Ukraine, Lviv 2025. 

The dissertation is devoted to solving the actual problem of modern 

ophthalmology - optimisation of surgical treatment of secondary neovascular 

glaucoma. 

Glaucoma is the leading cause of irreversible blindness in the world. 

Refractory glaucoma is characterised by frequent relapses of intraocular pressure 

(IOP) elevation despite treatment. Secondary neovascular glaucoma (NVG) is one 

of the main forms of refractory glaucoma. Among all forms of glaucoma, 

neovascular glaucoma accounts for about 3.9%. Although the prevalence of this 



disease is low in the general population, NVG leads to a sharp decline in visual 

acuity and disability. The European Union estimates that between 75,000 and 

113,000 people suffer from neovascular glaucoma, with an annual incidence of 

around 3,800 new cases. The most common causes of iris neovascularisation and 

the development of NVG are diabetic retinopathy, thrombosis of the central retinal 

vein or its branches and occlusion of the central retinal artery. The formation of 

new vessels in the eye is largely influenced by the imbalance between 

proangiogenic factors (such as vascular endothelial growth factor - VEGF) and 

some anti-angiogenic factors. In general, the treatment of neovascular glaucoma is 

a real challenge and even if the necessary treatment is timely and complete, the 

visual prognosis remains unsatisfactory, IOP remains uncompensated and the 

patient's quality of life is severely compromised. 

Searching for pathogenetically based methods of surgical treatment of 

secondary neovascular glaucoma, prevention of haemorrhagic syndrome, and other 

complications remains an important and urgent task of modern ophthalmology. 

In Ukraine such studies have not been performed, therefore it is 

advisable to determine the concentration of vascular endothelial growth factor in 

the aqueous humour before and after intravitreal injection of anti-VEGF and to 

study the effect of anti-VEGF on reduction of iris neovascularisation. 

Objectives of the study:to determine the concentration of endothelial growth factor 

in the aqueous humour before and after intravitreal injection of anti-VEGF; to 

study the effect of intravitreal anti-VEGF injection on the reduction of iris 

neovascularisation; to develop a surgical technique for the treatment of NVG in the 

form of TE with formation of a filtration channel; to perform a comparative study 

between conservative and surgical treatment of NVG; to perform a comparative 

study between trabeculectomy (TE) with formation of a filtration channel and 

antiglaucoma surgery with implantation of the Ex-PRESS shunt; to study the effect 

of intravitreal anti-VEGF injection and retinal laser coagulation on the efficacy of 

glaucoma surgery; to study the efficacy of TSCPC in patients with NVG, including 

patients with "useful vision"; develop an algorithm for the treatment of NVG in the 

setting of PDR and CRVO or BRVO. 



Patients were divided into five groups according to the aims and objectives 

of the study. Group I - 22 patients (33 eyes) who underwent conservative treatment 

for NVG associated with proliferative diabetic retinopathy and central retinal vein 

occlusion or its branches. Group II - 28 patients (28 eyes) who, in addition to 

conservative treatment, underwent surgery for NVG in the setting of PDR and 

CRVO or BRVO - trabeculectomy (TE) according to our modification. Group III - 

14 patients (14 eyes) who, in addition to conservative treatment, underwent 

surgical intervention for NVG in the setting of PDR and CRVO or BRVO - Ex-

PRESS shunt implantation. Group IV A - 25 patients (25 eyes) with NVG 

associated with PDR and CRVO or BRVO who underwent VEGF measurement in 

the aqueous humour of the anterior chamber during treatment. 

Group IV B - control group, 20 patients with PDR but without NVG, who 

underwent determination of VEGF levels in the aqueous humour of the anterior 

chamber during treatment. Group V - 26 patients (26 eyes) who underwent 

transscleral cyclophotocoagulation (TSCC) for refractory uncompensated NVG in 

the setting of PDR and CRVO or BRVO. 

 In the first group of patients, IOP decreased significantly and reliably in all 

patients after treatment. The mean IOP of all patients before treatment was 26.4 ± 

8.8 mm Hg and after 12 months - 20.9 ± 4.3 mm Hg. The average number of 

antihypertensive medications used by all patients before treatment was 1.7 ± 1.1 

and 1.0 ± 1.0 after treatment. The number of antihypertensive medications 

decreased by 41.2%. Our results show that laser retinal coagulation in combination 

with anti-VEGF therapy is an effective tool to stabilise neovascular glaucoma in 

patients with PDR and CRVO or BRVO. 

In the second group of patients, we faund that TE in our modification is an 

effective operation for reducing IOP and preserving visual acuity in patients with 

NVG. The intervention was not accompanied by severe intra- and postoperative 

complications, but we observed a pronounced hypotensive effect, and the number 

of antiglaucoma drugs decreased.  

In the third group of patients, we studied the effectiveness of Ex-PRESS 

shunt implantation in patients with NVG: IOP 12 months after surgery decreased 



by 26.8% from the baseline. In addition, all patients managed to maintain visual 

acuity, and in some patients, visual acuity increased due to Phaco with IOL 

implantation. 

As a result of the comparison of surgical interventions, it was found that the 

TE operation has a pronounced and stable hypotensive effect compared to the 

implantation of the Ex-PRESS shunt. 12 months after TE, the average IOP level 

was 20.1±3.3 mm Hg (36.4% of the baseline), and after Ex-PRESS shunt 

implantation - 21.9±4.4 mm Hg (26.8% of the baseline) (p<0.05). 

 Comparing the results of conservative and surgical treatments, we note the 

high efficiency of both strategies. The IOP reduction in the conservative treatment 

group was 20.8%, and in the surgical treatment group - 33.2%. The reduction in 

the number of antihypertensive medications in the conservative treatment group 

was 35.3%, and in the surgical treatment group - 48.0%. 

The clinical results of our studies confirm the high efficacy of anti-VEGF 

therapy in suppressing the vascularisation of the iris and anterior chamber angle. In 

3-5 days after intraocular injections of ranibizumab, a partial (80.0%) or complete 

(20.0%) reduction of newly formed vessels in the iris and anterior chamber angle 

was observed in patients of group IV A. 

 The combination of anti-VEGF therapy and filter-type surgeries can achieve 

a 42.7% reduction in IOP, IOP compensation in 96.8% of cases, reduce the use of 

hypotensive drops in the long-term postoperative period after 24 months by 66.7% 

and prevent a significant decrease in visual acuity in 88.2% of cases. 

 According to our study, the level of IOP after TSCPC in patients of the fifth 

group significantly decreased in all patients the next day after the procedure by 

43.2%, and after 24 months of follow-up, IOP decreased by 38.2% of the baseline. 

The number of antihypertensive medications decreased by 59.9% after 12 months, 

and the percentage of patients taking oral acetazolamide decreased by 75%. 

 Scientific novelty of the obtained results. Increased scientific understanding 

of the importance of VEGF in the pathogenesis of NVG (it was found that the 

concentration of VEGF in the aqueous humour of the anterior chamber decreased 

by 85.8% after intravitreal injection of ranibizumab).  



By studying the concentration of VEGF in the aqueous humour of the 

anterior chamber in NVG before and after intravitreal injection of 0.5 mg 

ranibizumab, the high efficacy of anti-VEGF therapy in the treatment of NVG was 

confirmed: before intravitreal injection of ranibizumab, the concentration of VEGF 

in the aqueous humour of the anterior chamber was 336. 61 ± 270.33 pg/ml and 

47.86 ± 12.27 pg/ml one week after injection, which was not statistically different 

from the concentration of VEGF in the aqueous humour of PDR without glaucoma 

(54.78 ± 18.56 pg/ml).   

Based on the study of VEGF concentration in anterior chamber fluid and iris 

biomicroscopy, the optimal timing of surgery was determined: one week after 

intravitreal injection of ranimizumab, VEGF concentration in anterior chamber 

fluid reached normal levels and iris neovascularisation partially or completely 

disappeared. 

Based on the study of the postoperative period, IOP dynamics, percentage of 

IOP reduction and reduction in the number of antihypertensive drugs, it was 

proved that TE with formation of a filtration channel is an effective operation in 

NVG, which is not inferior to the effectiveness of Ex-PRESS shunt implantation. 

Based on the data obtained, the advantages of preliminary intravitreal 

injection of anti-VEGF and panretinal laser coagulation (PDR) or focal laser 

coagulation (CRVO or BRVO) have been proven. 

Practical significance of the results obtained. The research's practical 

significance is to improve the effectiveness of therapeutic and surgical treatment of 

secondary neovascular glaucoma.  

The authors developed their own modification of TE with the formation of a 

filtration channel and demonstrated its high efficiency, which is not inferior to the 

efficiency of Ex-press shunt implantation. 

Based on the study of VEGF concentration in the anterior chamber fluid of 

patients with NVG, the optimal timing of surgical intervention (5-7 days after 

intravitreal injection) was determined. 

The efficacy of TSCPC in patients with refractory NVG, including those 

with 'useful' vision, was investigated. 



An improved algorithm for the treatment of neovascular glaucoma in the 

setting of PDR and CRVO or BRVO was proposed. 

The high efficiency of the complex treatment of patients with NVG using the 

proposed algorithm was demonstrated. 

Publications. The main results of the dissertation are presented in 8 

scientific works. Of these, 4 works 3 articles in journals and collections, 4 of which 

according to the <List of scientific professional publications of Ukraine=, which 

may publish the results of dissertations for the degree of Doctor of Science, 

Candidate of Science and Doctor of Philosophy; 2 article published in scientific 

edition, which is a part of the scientific base Scopus; 1- monograph  as a co-author; 

3 - abstracts in the materials of scientific and practical conferences. 

Key words: neovascular glaucoma, diabetes mellitus, occlusion of the 

central retinal vein or its branches, intraocular pressure, vascular endothelial 

growth factor, ranibizumab, laser retinal coagulation, transscleral 

cyclophotocoagulation. 
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12.  IOP - intraocular pressure 

13.  NVG - neovascular glaucoma 

14.  VEGF 3 vascular endothelial growth factor 

15.  Anti-VEGF 3 anti-vascular endothelial growth factor 

16.  PDR - proliferative diabetic retinopathy 

17.  CRVO - occlusion of the central retinal vein 

18.  BRVO - occlusion of the branch of the central retinal vein 

19.  TSCPC - transscleral cyclophotocoagulation 
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G8=>< AB2>@NNG8 0;ьB5@=0B82=89 H;OE 2V4B>:C >G=>W @V48=8 
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4>A;V465=ь Rani, P.K. B0 V=. ?@81;87=> 50% >G59 V7 !�� ?>B@51CNBь 

EV@C@3VG=>3> :>=B@>;N �"&, 0 CA:;04=5==O ?V4 G0A B0 ?VA;O DV;ьB@CNG8E 

>?5@0FV9 =01;86CєBьAO 4> 70%. [67] 
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(?0FVє=B8 G5B25@B>W � 3@C?8) 7 @V2=5< :>=F5=B@0FVW 5=4>B5;V0;ь=>3> D0:B>@C 

@>ABC AC48= C ?0FVє=BV2 7 #�$ 157 !�� (?0FVє=B8 G5B25@B>W � 3@C?8) ?VA;O 

V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C. 

)4D4>F9D<EF<>4 I6BD<I 1-W 7DGC<. 



' 1-9 3@C?V 4>A;V465==O 1C;> 12 (54,5%) 6V=>: V 10 (45,%) G>;>2V:V2, 

A5@54=V9 2V: ?0FVє=BV2 A:;0402 63,0 ± 11,05 @>:V2.  

#@8G8=>N @>728B:C 2B>@8==>W !�� C 27 28?04:0E (81,8%) 1C;0 #�$, C 

6 28?04:0E (18,2%)3 "*�% 01> WW 3V;>:. %5@54 16 ?0FVє=BV2 7 #�$, 4V015B 

?5@H>3> B8?C 4V03=>AB>20=> C 2 ?0FVє=BV2 (12,5%) , 4@C3>3> B8?C - C 14 

?0FVє=BV2 (87,5%). 

#5@HC AB04VO !�� =0 ?>G0B:C =0H>3> A?>AB5@565==O 1C;> 

4V03=>AB>20=> C 1 28?04:C (3,0%), 4@C3C AB04VN 3 C 26 28?04:0E (78,8%), 

B@5BN AB04VN  -  C 6 28?04:0E (18,2%). 

�>AB@>B0 7>@C C ?0FVє=BV2 ?5@H>W 3@C?8 4> ;V:C20==O 2 A5@54=ь><C 

AB0=>28;0 0,94 ± 0,63 LogMAR. 

�> ?>G0B:C ;V:C20==O A5@54=V9 @V25=ь �"& C ?5@HV9 3@C?V ?0FVє=BV2 

A:;0402 26,4 ± 8,8 << @B AB. 

�;O 7=865==O �"& 70AB>A>2C20;8 V=AB8;OFVW 15B0-04@5=>1;>:0B>@V2 

(B8<>;>;, 15B0:A>;>;), V=3V1VB>@V2 :0@1>0=3V4@078 (4>@7>;0<V4, 1@8=7>;0<V4), 

0=0;>3V2 ?@>AB03;0=48=V2 (1V<0B>?@>AB, ;0B0=>?@>AB, B@02>?@>AB, 

B0D;C?@>AB), A8<?0B><V<5B8:8 (1@8<>=V48=) 01> WE :><1V=0FVN. �V;ь:VABь 

0=B83;0C:><=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O AB0=>28;0 2 A5@54=ь><C 1,7 

± 1,1.  

� ?5@HV9 3@C?V ?0FVє=BV2 D0:>5<C;ьA8DV:0FVN :0B0@0:B8 7 

V<?;0=B0FVєN V=B@0>:C;O@=>W ;V=78 ((��+�"�) O: A0<>ABV9=C >?5@0FVN 1C;> 

?@>2545=> =0 7 >G0E (21,2%). �0@B> 4>40B8, I> (��+�"� O: A0<>ABV9=C 

>?5@0FVN 4> ?>G0B:C =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 6 >G0E (18,2%). 

� ?5@HV9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O 70:@8BC 

2VB@5:B><VN (���), O: A0<>ABV9=C >?5@0FVN 1C;> ?@>2545=> =0 3 >G0E (9,1%).  

���, O: A0<>ABV9=C >?5@0FVN  4> ?>G0B:C =0H>3> ;V:C20==O 1C;> ?@>2545=> 

=0 2 >G0E (6,1%). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< ?5@H>W 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 6 >G0E (18,2%). �> 

?>G0B:C =0H>3> A?>AB5@565==O (��+�"�+��� 1C;> ?@>2545=> =0 2 >G0E 

(6,1%). 



�075@=C :>03C;OFVN AVB:V2:8 ?0FVє=B0< ?5@H>W 3@C?8 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 26 >G0E (78,8%). �> ?>G0BC =0H>3> 4>A;V465==O 

?0FVє=B0< ?5@H>W 3@C?8 ;075@=C :>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 7 

>G0E (21,2%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< ?5@H>W 3@C?8 

2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 28 >G0E (84,8%). #>?5@54=V 

V=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< ?5@H>W 3@C?8 1C;> 

?@>2545=> =0 5 >G0E (15,2%). 

)0@0:B5@8AB8:0 E2>@8E, 4>A;V465=V ?>:07=8:8 B0 ;V:C20;ь=V 70E>48, 

?@>2545=V 4> ?>G0B:C B0 2 ?@>F5AV ;V:C20==O ?0FVє=B0< ?5@H>W 3@C?8 7 !�� 

?@54AB02;5=> C B01;8FV 2.3. 

&01;8FO 2.3. 
)0@0:B5@8AB8:0 E2>@8E ?5@H>W 3@C?8 

#>:07=8:8 I 3@C?0 

(n=33) 

�V: (@>:8) 63.0 ± 11.0 

%B0Bь (G>;/6V=) , :V;ь:VABь ?0FVє=BV2 10/12 

�"&, M±SD (<< @B. AB.) 26,4±8,8 

�V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2, M±SD 1,7±1,1 

�>AB@>B0 7>@C (LogMAR), M±SD 0,94±0,63 

#@8G8=0 !��: 

#�$ 

"*�% 01> 3V;>: 

  

27 

6 

�V015B 1-3> B8?C 

�V015B 2-3> B8?C 

2 

14 

%B04VW =5>20A:C;O@870FVW @094C6:8: 

1-0, n 

2-0, n 

3-O, n 

  

1 

26 

6 



#>?5@54=ь> ?@>2545=V >?5@0FVW, n: 

(��+�"� 

��� 

(��+�"�+��� 

  

6 

2 

2 

#>?5@54=ь> ?@>2545=> ;075@=0 :>03C;OFVO AVB:V2:8, n 7 

#>?5@54=V V=B@02VB@50;ь=V 22545==O 0=B8-VEGF, n 5 

 

)4D4>F9D<EF<>4 I6BD<I 2-W 7DGC<. 

'  2-9 3@C?V  ?0FVє=BV2 1C;> 13 (46,4%) 6V=>: V 15 (53,6%) G>;>2V:V2, 

A5@54=V9 2V: ?0FVє=BV2 A:;0402 64,94±10,07 @>:V2. �> ?>G0B:C ;V:C20==O 

A5@54=V9 @V25=ь �"& C 4@C3V9 3@C?V ?0FVє=BV2 A:;0402 31,6 ± 8,0 << @B AB, 0 

:V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O AB0=>28;0 2 

A5@54=ь><C 2,6 ± 0,8. �>AB@>B0 7>@C C ?0FVє=BV2 4@C3>W 3@C?8 4> ;V:C20==O 2 

A5@54=ь><C AB0=>28;0 0,99 ± 0,48 LogMAR. 

#@8G8=>N @>728B:C 2B>@8==>W !�� C 22 ?0FVє=BV2 (78,6%) 1C;0 #�$, C 

6 (21,4%)3 "*�% 01> WW 3V;>:. %5@54 22 ?0FVє=BV2 7 #�$, 4V015B ?5@H>3> B8?C 

4V03=>AB>20=> C 8 ?0FVє=BV2 (36,4%) , 4@C3>3> B8?C  - C 14 ?0FVє=BV2 (63,6%). 

#5@HC AB04VN !�� =0 ?>G0B:C =0H>3> A?>AB5@565==O 1C;> 4V03=>AB>20=> C 1 

28?04:C (3,6%), 4@C3C AB04VN 3 C 22 28?04:0E (78,5%), B@5BN AB04VN  - C 5 

28?04:0E (17,9%). 

�=B83;0C:><=C >?5@0FVN C 283;O4V B@015:C;>5:B><VW C =0HV9 

<>48DV:0FVW O: A0<>ABV9=C >?5@0FVN 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 23 >G0E 7 28 (82,1%). �><1V=>20=C 0=B83;0C:><=C >?5@0FVN C 

283;O4V &� C =0HV9 <>48DV:0FVW + (��+�"� 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 5 >G0E (17,9%). 

' 4@C3V9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O (��+�"� O: 

A0<>ABV9=C >?5@0FVN 1C;> ?@>2545=> =0 4 >G0E (14,3%). �0@B> 4>40B8, I> 

(��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 12 >G0E (42,9%). 



' 4@C3V9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O ���, O: 

A0<>ABV9=C >?5@0FVN 1C;> ?@>2545=> =0 3 >G0E (10,7%).  ���, O: A0<>ABV9=C 

>?5@0FVN  4> ?>G0B:C =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 4 >G0E (14,3%). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< 4@C3>W 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 1 >FV (3,6%). �> ?>G0B:C 

=0H>3> A?>AB5@565==O (��+�"�+��� 1C;> ?@>2545=> =0 5 >G0E (17,8%). 

�075@=C :>03C;OFVN AVB:V2:8 ?0FVє=B0< 4@C3>W 3@C?8 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 19 >G0E (67,9%). �> ?>G0BC =0H>3> 4>A;V465==O 

?0FVє=B0< 4@C3>W 3@C?8 ;075@=C :>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 9 

>G0E (32,1%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< 4@C3>W 3@C?8 

2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 23 >G0E (82,1%). #>?5@54=V 

V=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< 4@C3>W 3@C?8 1C;> 

?@>2545=> =0 5 >G0E (17,9%). 

)0@0:B5@8AB8:0 E2>@8E, 4>A;V465=V ?>:07=8:8 B0 ;V:C20;ь=V 70E>48 , 

?@>2545=V 4> ?>G0B:C ;V:C20==O ?0FVє=B0< 4@C3>W 3@C?8 7 !�� ?@54AB02;5=> 

C B01;8FV 2.4. 

 

&01;8FO 2.4. 
)0@0:B5@8AB8:0 E2>@8E 4@C3>W 3@C?8 

#>:07=8:8 I� 3@C?0 

(n=28) 

�V: (@>:8) 64,94±10,07 

%B0Bь (G>;/6V=) , :V;ь:VABь ?0FVє=BV2 15/13 

�"&, M±SD (<< @B. AB.) 31,6 ± 8,0 

�V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2, M±SD 2,6 ± 0,8 

�>AB@>B0 7>@C (LogMAR), M±SD 0,99 ± 0,48 

#@8G8=0 !��: 

#�$ 

"*�% 01> 3V;>: 

  

22 

6 



�V015B 1-3> B8?C 

�V015B 2-3> B8?C 

8 

14 

%B04VW =5>20A:C;O@870FVW @094C6:8: 

1-0, n 

2-0, n 

3-O, n 

  

1 

22 

5 

#>?5@54=ь> ?@>2545=V >?5@0FVW, n: 

(��+�"� 

��� 

(��+�"�+��� 

  

12 

4 

5 

#>?5@54=ь> ?@>2545=> ;075@=0 :>03C;OFVO AVB:V2:8, n 9 

#>?5@54=V V=B@02VB@50;ь=V 22545==O 0=B8-VEGF, n 5 

 

 

)4D4>F9D<EF<>4 I6BD<I 3-W 7DGC<. 

'  3-9 3@C?V ?0FVє=BV2 1C;> 5 (35,7%) 6V=>: V 9 (64,3%) G>;>2V:V2, 

A5@54=V9 2V: ?0FVє=BV2 A:;0402 64,18±10,47 @>:V2. �> ?>G0B:C ;V:C20==O 

A5@54=V9 @V25=ь �"& C B@5BV9 3@C?V ?0FVє=BV2 A:;0402 29,9 ± 1,7 << @B AB, 0 

:V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O AB0=>28;0 2 

A5@54=ь><C 2,4 ± 0,68. �>AB@>B0 7>@C C ?0FVє=BV2 B@5Bь>W 3@C?8 4> ;V:C20==O 2 

A5@54=ь><C AB0=>28;0 0,96 ± 0,49 LogMAR. 

#@8G8=>N @>728B:C 2B>@8==>W !�� C 13 ?0FVє=BV2 7 14 (92,9%) 1C;0 

#�$, C 1 7 14  (7,1%)3 "*�% 01> WW 3V;>:. %5@54 13 ?0FVє=BV2 7 #�$, 4V015B 

?5@H>3> B8?C 4V03=>AB>20=> C 4 ?0FVє=BV2 (30,8%) , 4@C3>3> B8?C - C 9 

?0FVє=BV2 (69,2%). 

#5@HC AB04VN !�� =0 ?>G0B:C =0H>3> A?>AB5@565==O 1C;> 

4V03=>AB>20=> C 1 28?04:C (7,1%), 4@C3C AB04VN 3 C 8 28?04:0E (57,2%), B@5BN 

AB04VN  - C 5 28?04:0E (35,7%). 



�=B83;0C:><=C >?5@0FVN C 283;O4V V<?;0=B0FVW HC=BC Ex-PRESS O: 

A0<>ABV9=C >?5@0FVN 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 12 >G0E 7 

14 (85,7%). �><1V=>20=C 0=B83;0C:><=C >?5@0FVN C 283;O4V V<?;0=B0FVW 

HC=BC Ex-PRESS + (��+�"� 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 

2 >G0E 7 14 (14,3%). 

' B@5BV9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O (��+�"� O: 

A0<>ABV9=C >?5@0FVN 1C;> ?@>2545=> =0 4 >G0E (2,9%). �0@B> 4>40B8, I> 

(��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 2 >G0E (14,9%). 

' B@5BV9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O ���, O: A0<>ABV9=C 

>?5@0FVN 1C;> ?@>2545=> =0 2 >G0E (14,3%).  ���, O: A0<>ABV9=C >?5@0FVN  4> 

?>G0B:C =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 2 >G0E (14,3%). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< B@5Bь>W 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 1 >FV (7,1%). �> ?>G0B:C 

=0H>3> A?>AB5@565==O (��+�"�+��� 1C;> ?@>2545=> =0 2 >G0E (14,3%). 

�075@=C :>03C;OFVN AVB:V2:8 ?0FVє=B0< B@5Bь>W 3@C?8 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 10 >G0E (71,4%). �> ?>G0BC =0H>3> 4>A;V465==O 

?0FVє=B0< 4@C3>W 3@C?8 ;075@=C :>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 4 

>G0E (28,6%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< B@5Bь>W 3@C?8 

2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 11 >G0E (78,6%). #>?5@54=V 

V=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< B@5Bь>W 3@C?8 1C;> 

?@>2545=> =0 3 >G0E (21,4%). 

)0@0:B5@8AB8:0 E2>@8E, 4>A;V465=V ?>:07=8:8 B0 ;V:C20;ь=V 70E>48 , 

?@>2545=V 4> ?>G0B:C B0 2 ?@>F5AV ;V:C20==O ?0FVє=B0< B@5Bь>W 3@C?8 7 !�� 

?@54AB02;5=> C B01;8FV 2.5. 

&01;8FO 2.5 

)0@0:B5@8AB8:0 E2>@8E B@5Bь>W 3@C?8 

#>:07=8:8 I�� 3@C?0 

(n=14) 

�V: (@>:8) 64,18±10,47 



%B0Bь (G>;/6V=) , :V;ь:VABь ?0FVє=BV2 9/5 

�"&, M±SD (<< @B. AB.) 29,9 ± 1,7 

�V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2, M±SD 2,4 ± 0,68 

�>AB@>B0 7>@C (LogMAR), M±SD 0,96 ± 0,49 

#@8G8=0 !��: 

#�$ 

"*�% 01> 3V;>: 

  

13 

1 

�V015B 1-3> B8?C 

�V015B 2-3> B8?C 

4 

9 

%B04VW =5>20A:C;O@870FVW @094C6:8: 

1-0, n 

2-0, n 

3-O, n 

  

1 

8 

5 

#>?5@54=ь> ?@>2545=V >?5@0FVW, n: 

(��+�"� 

��� 

(��+�"�+��� 

  

2 

2 

2 

#>?5@54=ь> ?@>2545=> ;075@=0 :>03C;OFVO AVB:V2:8, n 4 

#>?5@54=V V=B@02VB@50;ь=V 22545==O 0=B8-VEGF, n 3 

 

)4D4>F9D<EF<>4 I6BD<I 4-W � F4 4 3W � 7DGC. 

'  4-9 � 3@C?V ?V4 =0H8< A?>AB5@565==O< 1C;> 12 (48,0 %) 6V=>: V 13 

(52,0 %) G>;>2V:V2, A5@54=V9 2V: ?0FVє=BV2 A:;0402 64,44±11,25 @>:V2. �> 

?>G0B:C ;V:C20==O A5@54=V9 @V25=ь �"& ?0FVє=BV2 A:;0402 30,2 ± 5,8 << @B AB, 

0 :V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O AB0=>28;0 2 

A5@54=ь><C 2,4 ± 1,0. �>AB@>B0 7>@C C ?0FVє=BV2 G5B25@B>W � 3@C?8 4> 

;V:C20==O 2 A5@54=ь><C AB0=>28;0 0,94 ± 0,48 LogMAR. 



#@8G8=>N @>728B:C 2B>@8==>W !�� C 21 ?0FVє=BV2 7 25 (84 %) 1C;0 

#�$, C 4 7 25 (16 %)3 "*�% 01> WW 3V;>:. %5@54 21 ?0FVє=B0 7 #�$, 4V015B 

?5@H>3> B8?C 4V03=>AB>20=> C 5 ?0FVє=BV2 (20 %) , 4@C3>3> B8?C - C 20 

?0FVє=BV2 (80 %). 

#5@HC AB04VN !�� =0 ?>G0B:C =0H>3> A?>AB5@565==O 1C;> 

4V03=>AB>20=> C 1 28?04:C (4,0%), 4@C3C AB04VN 3 C 20 28?04:0E (80,0%), 

B@5BN AB04VN  - C 4 28?04:0E (16,0%). 

' G5B25@BV9 � 3@C?V 2 ?@>F5AV =0H>3> ;V:C20==O (��+�"� O: 

A0<>ABV9=C >?5@0FVN 1C;> ?@>2545=> =0 2 >G0E (8,0%). �0@B> 4>40B8, I> 

(��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 5 >G0E (20,0%). 

���, O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 3 >G0E (12,0%). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< G5B25@B>W � 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 1 >FV (4,0 %). �> 

?>G0B:C =0H>3> A?>AB5@565==O (��+�"�+��� 1C;> ?@>2545=> =0 2 >G0E 

(8,0%). 

�075@=C :>03C;OFVN AVB:V2:8 ?0FVє=B0< G5B25@B>W � 3@C?8 2 ?@>F5AV 

=0H>3> ;V:C20==O 1C;> ?@>2545=> =0 3 >G0E (12,0%). �> ?>G0BC =0H>3> 

4>A;V465==O ?0FVє=B0< G5B25@B>W � 3@C?8 ;075@=C :>03C;OFVN AVB:V2:8 1C;> 

?@>2545=> =0 22 >G0E (88,0%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< G5B25@B>W � 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 25 >G0E (100,0%). 

'  4-9 � 3@C?V :>=B@>;N ?V4 =0H8< A?>AB5@565==O< 1C;> 8 (40,0 %) 

6V=>: V 12 (60,0 %) G>;>2V:V2, A5@54=V9 2V: ?0FVє=BV2 A:;0402 61,45±10,12 

@>:V2. 

%5@54 20 ?0FVє=BV2 7 #�$, 4V015B ?5@H>3> B8?C 4V03=>AB>20=> C 15 

?0FVє=BV2 (75,0 %) , 4@C3>3> B8?C C 5 ?0FVє=BV2 (20,0 %). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< G5B25@B>W � 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 20 >G0E (100,0%). 



�075@=C :>03C;OFVN AVB:V2:8 ?0FVє=B0< G5B25@B>W � 3@C?8 2 ?@>F5AV 

=0H>3> ;V:C20==O 1C;> ?@>2545=> =0 20 >G0E (100,0%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< G5B25@B>W � 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 20 >G0E (100,0%). 

)0@0:B5@8AB8:0 E2>@8E, 4>A;V465=V ?>:07=8:8 B0 ;V:C20;ь=V 70E>48 , 

?@>2545=V 4> ?>G0B:C B0 2 ?@>F5AV ;V:C20==O ?0FVє=B0< G5B25@B>W � B0 � 3@C? 

?@54AB02;5=> C B01;8FV 2.6. 

  

 

&01;8FO 2.6. 

)0@0:B5@8AB8:0 E2>@8E G5B25@B>W � B0 � 3@C? 

#>:07=8:8 �V � 

3@C?0 

(n=25) 

�V � 

3@C?0 

(n=20) 

�V: (@>:8) 64,44±11,25 61,45±10,12 

%B0Bь (G>;/6V=) , :V;ь:VABь ?0FVє=BV2 13/12 12/8 

�"&, M±SD (<< @B. AB.) 30,2 ± 5,8 20,8 ± 3,2 

�V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2, 

M±SD 

2,4 ± 1,0 - 

�>AB@>B0 7>@C (LogMAR), M±SD 0,94 ± 0,48      0,52 ± 0,6 

#@8G8=0 !��: 

�$# 

"*�% 01> 3V;>: 

  

21 

4 

- 

�V015B 1-3> B8?C 

�V015B 2-3> B8?C 

5 

20 

15 

5 



%B04VW =5>20A:C;O@870FVW @094C6:8: 

1-0, n 

2-0, n 

3-O, n 

  

1 

20 

4 

- 

  

#>?5@54=ь> ?@>2545=V >?5@0FVW, n: 

(��+�"� 

��� 

(��+�"�+��� 

  

5 

3 

2 

- 

#>?5@54=ь> ?@>2545=> ;075@=0 :>03C;OFVO 

AVB:V2:8, n 

22 - 

 

)4D4>F9D<EF<>4 I6BD<I 5-W 7DGC<. 

'  5-9 3@C?V  ?0FVє=BV2 1C;> 11 (42,3%) 6V=>: V 15 (57,7%) G>;>2V:V2, 

A5@54=V9 2V: ?0FVє=BV2 A:;0402 66,2±12,1 @>:V2. �> ?>G0B:C ;V:C20==O 

A5@54=V9 @V25=ь �"& C ?’OBV9 3@C?V ?0FVє=BV2 A:;0402 34,54 ± 5,24 << @B AB, 0 

:V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O AB0=>28;0 2 

A5@54=ь><C 2,69 ± 1,12. �>AB@>B0 7>@C C ?0FVє=BV2 ?’OB>W 3@C?8 4> ;V:C20==O 2 

A5@54=ь><C 4>@V2=N20;0 1,41 ± 0,7 LogMAR. 

#@8G8=>N @>728B:C 2B>@8==>W !�� C 21 ?0FVє=B0 7 26 (80,8%) 1C;0 

#�$, C 5 7 26 (19,2%)3 "*�% 01> WW 3V;>:. %5@54 21 ?0FVє=B0 7 #�$, 4V015B 

?5@H>3> B8?C 4V03=>AB>20=> C 15 ?0FVє=BV2 (57,7%) , 4@C3>3> B8?C - C 11 

?0FVє=BV2 (42,3%). 

�@C3C AB04VN !�� =0 ?>G0B:C =0H>3> A?>AB5@565==O 1C;> 

4V03=>AB>20=> C 21 28?04:C 7 26 (42,3%), 0 B@5BN AB04VN 3 C 15 28?04:0E 

(57,7%). 

&@0=AA:;5@0;ь=C F8:;>D>B>:>03C;OFVN ?0FVє=B0< ?’OB>W 3@C?8 2 

?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 26 >G0E (100,0%). 

' ?’OBV9 3@C?V ?0FVє=BV2 (��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C 

=0H>3> ;V:C20==O 1C;> ?@>2545=> =0 15 >G0E (57,7%). 



' ?’OBV9 3@C?V ?0FVє=BV2 2 ?@>F5AV =0H>3> ;V:C20==O ���, O: A0<>ABV9=C 

>?5@0FVN 1C;> ?@>2545=> =0 2 >G0E (7,7 %).  ���, O: A0<>ABV9=C >?5@0FVN  4> 

?>G0B:C =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 4 >G0E (15,4 %). 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� ?0FVє=B0< ?’OB>W 

3@C?8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 1 >FV (3,8%). �> ?>G0B:C 

=0H>3> A?>AB5@565==O (��+�"�+��� 1C;> ?@>2545=> =0 6 >G0E (23,1%). 

�> ?>G0BC =0H>3> 4>A;V465==O ?0FVє=B0< ?’OB>W 3@C?8 ;075@=C 

:>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 14 >G0E (53,8%). 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< ?’OB>W 3@C?8 2 

?@>F5AV =0H>3> ;V:C20==O 1C;> ?@>2545=> =0 11 >G0E (78,6%). #>?5@54=V 

V=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF ?0FVє=B0< ?’OB>W 3@C?8 1C;> 

?@>2545=> =0 3 >G0E (21,4%). 

)0@0:B5@8AB8:0 E2>@8E, 4>A;V465=V ?>:07=8:8 B0 ;V:C20;ь=V 70E>48 , 

?@>2545=V 4> ?>G0B:C B0 2 ?@>F5AV ;V:C20==O ?0FVє=B0< ?’OB>W 3@C?8 7 !�� 

?@54AB02;5=> C B01;8FV 2.7. 

&01;8FO 2.7. 

)0@0:B5@8AB8:0 E2>@8E ?’OB>W 3@C?8 

#>:07=8:8 V 3@C?0 

(n=26) 

�V: (@>:8) 66,2±12,1 

%B0Bь (G>;/6V=) , :V;ь:VABь ?0FVє=BV2 15/11 

�"&, M±SD (<< @B. AB.) 34,54 ± 5,24 

�V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2, M±SD 2,69 ± 1,12 

�>AB@>B0 7>@C (LogMAR), M±SD 1,41 ± 0,7 

#@8G8=0 !��: 

�$# 

"*�% 01> 3V;>: 

  

21 

5 

�V015B 1-3> B8?C 

�V015B 2-3> B8?C 

15 

11 



%B04VW =5>20A:C;O@870FVW @094C6:8: 

1-0, n 

2-0, n 

3-O, n 

  

- 

21 

15 

#>?5@54=ь> ?@>2545=V >?5@0FVW, n: 

(��+�"� 

��� 

(��+�"�+��� 

  

15 

4 

6 

#>?5@54=ь> ?@>2545=> ;075@=0 :>03C;OFVO AVB:V2:8, n 14 

#>?5@54=V V=B@02VB@50;ь=V 22545==O 0=B8-VEGF, n 3 

 

�<;A4K9AAO >BAJ9AFD4JVW VEGF. 

�01V@ 2>4O=8AB>W 2>;>38 4;O 287=0G5==O :>=F5=B@0FVW VEGF C 2>;>7V 

?5@54=ь>W :0<5@8 74V9A=N20;8 G5@57 @>3V2:>289 ?0@0F5=B57, :>B@89 

?@>2>48;8 7 <5B>N 7=865==O �"& ?5@54 V=B@02VB@50;ь=>N V=’є:FVєN 0=B8-

VEGF. �01V@ 74V9A=N20;8 H;OE>< 0A?V@0FVW 0,1 <; 2>;>38 ?5@54=ь>W :0<5@8 

G5@57 >4=>@07>289 H?@8F (Hemoplast, Etalon+, ':@0W=0) >1’є<>< 1,0 <; 7 

3>;:>N 4V0<5B@>< 29 G 7 =0ABC?=8< 28?CA:0==O< @V48=8 4> :>=B59=5@0 

(Eppendorf, DNA LoBind, PCR clean, Eppendorf �G, Germany) >1’є<>< 1,5 <;. 

 �01V@ 2>4O=8AB>W 2>;>38 4;O 287=0G5==O :>=F5=B@0FVW VEGF ?VA;O 

V=B@0>:C;O@=>W V=’є:FVW 0=B8-VEGF ?@>2>48;8 2 E>4V 0=B83;0C:><=>W >?5@0FVW 

G5@57 @>3V2:>289 ?0@0F5=B57 ?5@54 22545==O< 2 ?5@54=N :0<5@C >:0 

2VA:>5;0AB8:V2. 

  �01V@ 2>4O=8AB>W 2>;>38 2 3@C?V ?0FVє=BV2 7 #�$ 157 !�� ?@>2>48;8 ?V4 

G0A :><1V=>20=>3> EV@C@3VG=>3> 2B@CG0==O C 283;O4V (�� + �"� B0 70:@8B>W 

2VB@5:B><VW (���). �01V@ 2 >1’є<V 0,1 <; 2 :>=B@>;ь=89 3@C?V ?@>2>48;8 ?V4 

G0A ?@>2545==O @>3V2:>2>3> ?0@0F5=B57C, ?5@5410G5=>3> ?@8 (��. 

"4@07C ?VA;O 701>@C 1V>;>3VG=>3> <0B5@V0;C ?@>2>48;>Aь 9>3> <0@:C20==O, 

?0:C20==O C ?V=>?>;VAB5@>;>289 :>=B59=5@, =0 2=CB@VH=V9  B0 7>2=VH=V9 



?>25@E=V O:>3> DV:AC20;8 ABV:5@, I> <VAB82 =5>1EV4=V ?0A?>@B=V 40=V E2>@>3> 

, =0 >A=>2V O:8E, 2 ?>40;ьH><C, AB2>@N20;8 5;5:B@>==C 107C 40=8E 2 

?@>3@0<V Excel 2007 (Microsoft Corporation, USA) 7 ?@8A2>є==O< 

V=482V4C0;ь=>3> ?>@O4:>2>3> =><5@0. �>=B59=5@ >4@07C @>7<VIC20;8 C 

<>@>78;ь=V9 :0<5@V ?@8 B5<?5@0BC@V -80 > %, 45 2V= V 715@V302AO 4> 5B0?C 

B@0=A?>@BC20==O V 4>A;V465==O. 

 

2.2.  5B>48 >DB0;ь<>;>3VG=8E 4>A;V465=ь ?0FVє=BV2 

 

"HF4?ь@B?B7VKAV 8BE?V8:9AAO: 

- 2V7><5B@VO 3287=0G5==O <0:A8<0;ь=>W 3>AB@>B8 7>@C =0 40;5:C 2V4AB0=ь 157 

B0 7 :>@5:FVєN. #@>2>48 70 4>?><>3>N B01;8FV %82F520-�>;>2V=0. �5AOB:>2V 

7=0G5==O ?5@52548;8 2 7=0G5==O LogMar, 7 <5B>N AB0B8AB8G=>W >1@>1:8. 

- @5D@0:B><5B@VO 7 28:>@8AB0==O< 02B>@5D:5@0B><5B@0 (Potec, �>@5O). 

- :5@0B><5B@VO (02B>:5@0B>@5D@0:B><5B@ Potec, �>@5O) B0 C;ьB@072C:>20 

1V><5B@VO (Ultrascan, Alcon, %,�) 28:>@8AB>2C20;8Aь C ?0FVє=BV2, :>B@8< 

28:>=C20;>Aь :><1V=>20=5 >?5@0B8G=5 2B@CG0==O 3 &�+(��+�"�, (��+�"� 

+ V<?;0=B0FVO HC=BC Ex-PRESS, ���+(��+�"� 4;O 287=0G5==O A8;8 �"�. 

$>7@0EC=>: �"� ?@>2>482AO 7 28:>@8AB0==O< D>@<C; SRK II, SRK-T, 

Holliday 01> Hoffer Q. 

- B>=><5B@VO - 28<V@N20==O �"& 74V9A=N20;8 ?VA;O 5?V1C;ь10@=>W 0=5AB57VW 2-

:@0B=8< 70:@0?C20==O< @>7G8=C ?@>:A8<5B0:0W=C 0,5%. &>=><5B@VO 

?@>2>48;0AO BO30@FO<8  0:;0:>20 203>N 10,0 3@0<V2. 

- 3>=V>A:>?VN 28:>=C20;8 70 4>?><>3>N IV;8==>W ;0<?8 (Haag-Streit 

BQ 900, ,259F0@VO) B0 B@ь>E475@:0;ь=>N ;V=7>N 

�>;ь4<0=0 (Volk Optical, USA). "FV=:0 H8@8=8 :CB0 ?5@54=ь>W :0<5@8 

?@>2>48;0AO 70 ,0DD5@><. 

#V4 G0A 3>=V>A:>?VW 287=0G0;8 =0O2=VABь =5>20A:C;O@870FVW :CB0 

?5@54=ь>W :0<5@8 >:0, =0O2=VABь =5>20A:C;O@=8E <5<1@0= B0 3>=V>A8=5EV9. 

- 1V><V:@>A:>?VG=5 4>A;V465==O ?5@54=ь>3> 2V4@V7:C >:0 70 4>?><>3>N 



IV;8==>W ;0<?8 (SL 1000 Alcon, USA). #@>2>48;8 >FV=:C B0 ABC?V=ь 

=5>20A:C;O@870FVW @094C6:8.  

- 1V><V:@>A:>?VG=5 4>A;V465==O >G=>3> 4=0 70 4>?><>3>N 

IV;8==>W ;0<?8 ( SL 1000 Alcon, USA) B0 ;V=78 4;O =5?@O<>W >DB0;ь<>A:>?VW: 

90 D (Volk Super Pupil XL Biomicroscopy Lens, USA), B0 B@ь>E475@:0;ь=>W 

;V=78 �>;ь4<0=0 (Volk, USA). 

"FV=N20;8 AB0= AVB:V2:8 (70;56=> 2V4 >A=>2=>3> 70E2>@N20==O) B0 

48A:C 7>@>2>3> =5@20 (��!) 3 :>;V@, GVB:VABь <56, @>7<V@ B0 3;818=0 

5:A:020FVW, B>2I8=0 =59@>@5B8=0;ь=>3> :V;ьFO B0 AB0= AC48= (:0;V1@, 

72828ABVABь B>I>), =5>20A:C;O@870FVO ��!.  

- 70 =5>1EV4=>ABV 28:>=C20;8 D>B> >G=>3> 4=0 2 7 4V;O=:0E 73V4=> ?@>B>:>;V2 

#�$ B0 "*�% B0 D>B> ?5@54=ь>3> 2V4@V7:C 70 4>?><>3>N IV;8==>W ;0<?8 (SL 

1000 Alcon, USA). 

- :><?’NB5@=C AB0B8G=C ?5@8<5B@VN ?@>2>48;8 =0 ?5@8<5B@V Twinfield 

(Oculus, !V<5GG8=0). $V2=V 3;0C:><=8E 2B@0B ?>;O 7>@C :;0A8DV:C20;8AO 70 

Hodapp 73V4=> 7 =0:07><  "� ':@0W=8 № 816 2V4 23 ;8AB>?040 2011@. � 

70;56=>ABV 2V4 @V2=O MD (meandeviation, 7=865==O 7030;ь=>W A2VB;>GCB;82>ABV 

AVB:V2:8) 3;0C:><=V 2B@0B8 ?>4V;O;8AO =0 ?>G0B:>2V 01> @0==V (0 4> -6,00 4�; 

7=865==O A2VB;>GCB;82>ABV =5 1V;ьH5, =V6 C 18 B>G:0E  7 2V@>3V4=VABN 95%01> 

=5 1V;ьH5, =V6 C 10 B>G:0E 7 2V@>3V4=VABN 99); ?><V@=V (MD 2V4 -6,01 4> -12,00 

4�; 7=865==O A2VB;>GCB;82>ABV  2 19 -37 B>G:0E  7 2V@>3V4=VABN 95% 01> C 11 -

20 B>G:0E 7 2V@>3V4=VABN 99%; B>G:8 7V  A2VB;>GCB;82>ABN AVB:V2:8 <5=H>N, 

=V6 15 4� BV;ь:8 2 >4=V9 ?>;>28=V ?>;O 7>@C F5=B@0;ь=>W >1;0ABV); 28@065=V 

(MD 2V4 -12,01 4> -20,00 4�; 7=865==O A2VB;>GCB;82>ABV AVB:V2:8  2 38 -55 

B>G:0E  7 2V@>3V4=VABN 95%01> C 21 -36 B>G:0E 7 2V@>3V4=VABN 99%, 

01A>;NB=89 45DVF8B (0 4�) 2 <560E 5° 2V4 B>G:8 DV:A0FVW 01> B>G:8 7V 

A2VB;>GCB;82>ABN AVB:V2:8 <5=H>N, =V6 15 4� 2 >1>E ?>;>28=0E ?>;O 7>@C  

F5=B@0;ь=>W >1;0ABV). 

&4>B: >BD<EFG64?<EO >?4E<HV>4JVєN EF48V= 7?4G>B@< �@9D<>4AEь>BW 

4>489@VW BHF4?ь@B?B7VW: 



• $0==O AB04VO (Mild or early-stage): 7<V=8 ?>;O 7>@C 2V4ACB=V ?@8 AB0=40@B=V9 

AB0B8G=V9 ?5@8<5B@VW 

• $>728=CB0 AB04VO (Moderate-stage) glaucoma: 3;0C:><=V 7<V=8 ?>;O 7>@C 2 

>4=V9 ?>;>28=V ?>;O 7>@C, 0;5 157 7<V= 2 <560E 5 3@04CAV2 2V4 B>G:8 DV:A0FVW 

• #V7=O 01> 70?CI5=0 AB04V (Severe-stage, advanced-stage, end-stage glaucoma): 

3;0C:><=V 7<V=8 ?>;O 7>@C 2 >1>E ?>;>28=0E ?>;O 7>@C V (01>) 2 <560E 5 

3@04CAV2 2V4 B>G:8 DV:A0FVW. 

- "�& 48A:C 7>@>2>3> =5@20 7 30=3;V>=0@=8< :><?;5:A>< ?@>2>48;8 70 

4>?><>3>N B><>3@0D0 3D OCT-1 Maestro, Topcon (Japan). 

- 28<V@N20==O F5=B@0;ь=>W B>2I8=8 AVB:V2:8 (*&%) B0 F5=B@0;ь=>3> 

>1’є<C AVB:V2:8 (*"%) 28:>=C20;8 <5B>4>< >?B8G=>W :>35@5=B=>W B><>3@0DVW 

("�&) 70 4>?><>3>N B><>3@0D0 3D OCT-1 Maestro, Topcon (Japan)., 

28:>@8AB>2CNG8 ?@>B>:>; Cross-Line. 

"3;O48 ?0FVє=BV2, O:V >B@8<C20;8 :>=A5@20B82=5 ;V:C20==O, ?@>2>48;8 

2 70;56=>ABV 2V4 ?5@51V3C >A=>2=>3> 70E2>@N20==O. "1>2’O7:>2V >3;O48 

?@>2>48;8 =0 1-9, 3-9, 6-9, 9-9 V 12-9 <VAOFV ;V:C20==O. �0 ?>B@518 3 

@53C;O@=VH5. %B0B8G=0 ?5@8<5B@VO ?@>2>48;0AO >48= @07 =0 3-6 <VAOFV2. "�& 

48A:C 7>@>2>3> =5@20 7 287=0G5==O< H0@C =5@2>28E 2>;>:>= AVB:V2:8 

?@>2>48;>Aь 1 @07 =0 6-12 <VAOFV2. 

#VA;O>?5@0FV9=V >3;O48 ?0FVє=BV2 ?@>2>48;8 =0 1-9, 7-9 4=V, 1-9, 3-9, 6-

9, 9-9 V 12-9 <VAOFV ?VA;O >?5@0FVW. ' FV B5@<V=8 ?@>2>48;>Aь 28<V@N20==O 

�"& 2 48=V<0FV B0 287=0G5==O 3>AB@>B8 7>@C. �>=V>A:>?VO ?@>2>48;0Aь 4> 

>?5@0FVW, G5@57 7 4=V2 B0 G5@57 <VAOFь ?VA;O ?@>2545=>3> >?5@0B82=>3> 

2B@CG0==O.  

 

2.3.  5B>48 V<C=>D5@<5=B=8E 4>A;V465=ь 
 

�<;A4K9AAO G 6B8OA<EFV= 6B?B;V C9D98AьBW >4@9D< B>4 DV6AO 

9A8BF9?V4?ьAB7B H4>FBDG DBEFG EG8<A (VEGF). 

�87=0G5==O 2<VABC D0:B>@0 @>ABC 5=4>B5;VN AC48= (VEGF) ?@>2>48;8 

C 2>;>7V ?5@54=ь>W :0<5@8 >:0 ;N48=8 <5B>4>< B25@4>D07=>3> 



V<C=>D5@<5=B=>3> 0=0;V7C 7 28:>@8AB0==O< =01>@C @5035=BV2 4;O 287=0G5==O 

:>=F5=B@0FVW VEGF ;N48=8 «Human VEGF (vascular endothelial cell growth 

factor) ELISA Kit» (28@>1=8: Wuhan Fine Biotech Co. Ltd, �8B09). 

!0 ?5@540=0;VB8G=><C 5B0?V C ;01>@0B>@VW ?@>18, I> 1C;8 701@0=V C 

?0FVє=BV2 2 E>4V >?5@0FVW B0 715@V30;8AO ?@8 B5<?5@0BC@V 3 80> % 

@>7<>@>6C20;8 V V45=B8DV:C20;8 73V4=> 4> ?@>B>:>;C B0 <0@:C20==O. 

�=0;V7 ?@>2>48;8 73V4=> 7 V=AB@C:FVєN 4> =01>@C @5035=BV2 DV@<8-

28@>1=8:0. 

#D<AJ<C @9FB8G.  5B>4 287=0G5==O VEGF 70A=>20=89 =0 

B@8AB04V9=><C «A5=42VG»-20@V0=BV B25@4>D07=>3> V<C=>D5@<5=B=>3> 0=0;V7C 7 

28:>@8AB0==O< <>=>- B0 ?>;V:;>=0;ь=8E 0=B8BV;, A?5F8DVG=8E 4> VEGF 

;N48=8. 

!0 ?5@HV9 AB04VW 0=0;V7C AB0=40@B8 (:0;V1@C20;ь=V 7@07:8, I> <VABOBь 

2V4><V :>=F5=B@0FVW VEGF) B0 4>A;V46C20=V V :>=B@>;ь=V 7@07:8 V=:C1C20;8 7 

A>@1>20=8<8 =0 2=CB@VH=V9 ?>25@E=V ;C=>: ?>;VAB8@>;ь=>3> ?;0=H5B0 

V<<>1V;V7>20=8<8 <>=>:;>=0;ь=8<8 0=B8BV;0<8 4> VEGF. !0O2=89 C 7@07:0E 

VEGF 72'O7C202AO 7 V<<>1V;V7>20=8<8 0=B8BV;0<8. !5?>2'O70=89 <0B5@V0; 

2840;O;8 2-:@0B=8< 2V4<820==O<. 

!0 4@C3V9 AB04VW 72'O70=89 VEGF ?@8 V=:C10FVW 270є<>4VO2 7 :>='N30B>< 

№ 1 (?>;V:;>=0;ь=V 0=B8BV;0 4> VEGF ;N48=8 7 1V>B8=><). !572'O70=V 

:><?>=5=B8 @V4:>W D078 2840;O;8 3-:@0B=8< 2V4<820==O<. 

!0 B@5BV9 AB04VW 72'O70=89 :>='N30B № 1 ?@8 V=:C10FVW 270є<>4VO2 7 

:>='N30B>< № 2 (AB@5?B02V4V= 7 ?5@>:A8407>N E@>=C). !572'O70=V :><?>=5=B8 

2840;O;8 5-:@0B=8< 2V4<820==O< V 2840;O;8 A;V48 @V48=8. 

�V;ь:VABь :>='N30BC, I> 72'O702AO, 287=0G0;8 :>;ь>@>2>N @50:FVєN 7 

28:>@8AB0==O< AC1AB@0BC ?5@>:A84078 E@>=C 3 ?5@5:8AC 2>4=N B0 E@><>35=C 

3 B5B@0<5B8;15=7848=C. 

$50:FVN 7C?8=O;8 4>4020==O< AB>?-@5035=BC V 28<V@N20;8 >?B8G=C 

IV;ь=VABь @>7G8=V2 C ;C=:0E =0 A?5:B@>D>B><5B@V 25@B8:0;ь=>3> A:0=C20==O 

(<V:@>?;0=H5B=89 V<C=>D5@<5=B=89 0=0;V70B>@ «Stat Fax 2100», %,�) ?@8 

42>E28;ь>2><C @568<V (>A=>2=0 4>268=0 E28;V 450 =<, 4>268=0 E28;V 



?>@V2=O==O 630 =<). �=B5=A82=VABь :>;ь>@>2>3> 7010@2;5==O ?@>?>@FV9=0 

:>=F5=B@0FVW VEGF, O:89 <VAB8BьAO C 7@07:C. �>=F5=B@0FVN VEGF 287=0G0;8 

70 :0;V1@C20;ь=8< 3@0DV:>< 70;56=>ABV 7=0G5==O >?B8G=>W IV;ь=>ABV 2V4 

:>=F5=B@0FVW VEGF C :0;V1@C20;ь=8E 7@07:0E. $57C;ьB0B 28<V@N20==O 

28@060;8 C ?3/<;. 

 

2.4. )V@C@3VG=V B5E=V:8 ?@>2545=8E >?5@0FV9 

 

2.4.1. Т9IAV>4 BC9D4JVW FD459>G?B9>FB@VW ; HBD@G64AAO@ 

HV?ьFD4JV=AB7B >4A4?G: 

 8 @>7@>18;8 2;0A=C <>48DV:0FVN B@015:C;>5:B><VW 7 D>@<C20==O< 

DV;ьB@0FV9=>3> :0=0;C, O:0 ?>;O30є 2 ?@>2545==V 3;81>:>W A:;5@5:B><VW @07>< 

7 B@015:C;>5:B><VєN. #@8 Fь><C 25@H8=0 4V;O=:8 3;81>:>W A:;5@5:B><VW 

28E>48Bь 70 <56V 5?VA:;5@0;ь=>3> :;0?BO (@8A. 2.4.1.), I> 70157?5GCє :@0I89 

DV;ьB@0FV9=89 5D5:B >?5@0FVW.  

 

 

$8A. 2.4.1. %E5<0 >?5@0FVW B@015:C;>5:B><VW 7 D>@<C20==O< 
DV;ьB@0FV9=>3> :0=0;C 



1. �@09 @>7B8=C :>=’N=:B828; 2. �?VA:;5@0;ь=89 :;0?>Bь; 3. �V;O=:0 

3;81>:>W A:;5@5:B><VW V 28EV4=89 >B2V@ DV;ьB@0FV9=>3> :0=0;C; 4. 

(V;ьB@0FV9=0 ?>4CH:0; 5. (V;ьB@0FV9=89 :0=0;. 

 

�?V1C;ь10@=0 0=5AB57VO Sol. Alcaini 0,5%, ?0@01C;ь10@=0 0=5AB57VO Sol. 

Lidocaini 2%-2,0. (V:A0FV9=89 H>2 =0 @>3V2:C 8/0. $>7B8= :>=’N=:B828 2V4 

;V<1C 4>268=>N 6 <<. &5@<>:>03C;OFVO 5?VA:;5@0;ь=8E AC48=. %:;5@0 2 

<560E B@0?5FVW 5E4 << @>7H0@>20=0 =0 1/3 3;818=8 >A=>2>N 4> ;V<1C. 

�?;V:0FVO  VB><VF8=C 2 :>=F5=B@0FVW 2,5 <3/<;, 5:A?>78FVO 2,5 E2. 

�>=’N=:B820;ь=0 ?>@>6=8=0 ?@><8B0 @>7G8=>< $V=35@0. #0@0F5=B57 

?5@54=ь>W :0<5@8 =>65< 1,2 <<. %C1A:;5@0;ь=> ?@>2545=0 3;81>:0 

A:;5@>5:B><VO =0 1/3 WW B>2I8=8 C 283;O4V B@8:CB=8:0 4E5 << @07>< 7 

B@015:C;>5:B><VєN. �070;ь=0 V@845:B><VO. !0 A:;5@C =0:;045=> 4 2C7;8:>2V 

H28 =59;>= 10/0, O:V =0BO3CNBь A:;5@0;ь=89 :;0?>Bь. #5@54=O :0<5@0 

70?>2=5=0 2VA:>5;0AB8:>< =0 1/3 >1’є<C. �>=’N=:B820 ?@8H8B0 4 

2C7;8:>28<8 H20<8 4> ;V<1C. #V4 :>=’N=:B82C 22545=> 0,3 <; 0=B81V>B8:C V 

0,5 <; 45:A0<5B07>=C. �A5?B8G=0 ?>2’O7:0. 

 

2.4.2.Т9IAV>4 BC9D4JVW V@C?4AF4JVW LGAFG Ex-PRESS: 

�?V1C;ь10@=0 0=5AB57VO Sol. Alcaini 0,5%, ?0@01C;ь10@=0 0=5AB57VO Sol. 

Lidocaini 2%-2,0. (V:A0FV9=89 H>2 =0 @>3V2:C 8/0. $>7B8= :>=’N=:B828 2V4 

;V<1C 4>268=>N 6 <<. &5@<>:>03C;OFVO 5?VA:;5@0;ь=8E AC48=. %:;5@0 2 

<560E B@0?5FVW 5E4 << @>7H0@>20=0 =0 1/2 3;818=8 >A=>2>N 4> ;V<1C. 

�?;V:0FVO  VB><VF8=C 2 :>=F5=B@0FVW 2,5 <3/<;, 5:A?>78FVO 2,5 E2. 

�>=’N=:B820;ь=0 ?>@>6=8=0 ?@><8B0 @>7G8=>< $V=35@0. #0@0F5=B57 

?5@54=ь>W :0<5@8 =>65< 1,2 <<. �2545==O 2VA:>5;0AB8:C 2 ?5@54=N :0<5@C 

>:0 1/3 >1’є<C. #@>2545=> ?@>:>; 2 ?@>5:FVW B@015:C;8 3>;:>N 4V0<5B@>< 0,6 

<< B0 V<?;0=B0FVO HC=BC Ex-PRESS (@8AC=>: 2.4.2.) !0 A:;5@C =0:;045=> 4 

2C7;8:>2V H28 =59;>= 10/0, O:V =0BO3CNBь A:;5@0;ь=89 :;0?>Bь. �>=’N=:B820 

?@8H8B0 4 2C7;8:>28<8 H20<8 4> ;V<1C. #V4 :>=’N=:B82C 22545=> 0,5 <; 



0=B81V>B8:C H8@>:>3> A?5:B@C 4VW ( 125 <3 F5DC@>:A8<C) V 0,5 <; 

45:A0<5B07>=C. �A5?B8G=0 ?>2’O7:0. 

 

 

$8A 2.4.2. %E5<0 @>7B0HC20==O HC=BC Ex-PRESS  

 

          2.5. �@8B5@VW 5D5:B82=>ABV ;V:C20==O E2>@8E 7 !�� 

 

�D5:B82=VABь >?5@0FVW >FV=N20;0AO 70 3V?>B5=782=8< 5D5:B><, 7>:@5<0 

70 4>AB>2V@=8< 7=865==O< @V2=O �"& C @V7=V B5@<V=8 A?>AB5@565==O C 

?>@V2=O==V 7 28EV4=8< @V2=5<; :V;ь:VABN 3V?>B5=782=8E ?@5?0@0BV2 4;O 

4>AO3=5==O :><?5=A0FVW �"&; E0@0:B5@>< B0 :V;ь:VABN V=B@0- B0 

?VA;O>?5@0FV9=8E CA:;04=5=ь; 48=0<V:>N B0 715@565==O< 3>AB@>B8 7>@C; 

48=0<V:>N ?>;O 7>@C; 48=0<V:>N <>@D>;>3VG=8E 7<V= ��! V B>2I8=8 H0@C 

=5@2>28E 2>;>:>= AVB:V2:8. 

%5@54 V=B@0>?5@0FV9=8E CA:;04=5=ь EV@C@3VG=>3> ;V:C20==O 

2@0E>2C20;8 G0AB>BC 35<>@03VG=8E CA:;04=5=ь. 

%5@54 ?VA;O>?5@0FV9=8E CA:;04=5=ь >?5@0FV9 2@0E>2C20;8 =0O2=VABь 

:@>2>28;82V2 2 ?5@54=V9 :0<5@C >:0, 70?0;ь=V O28I0, 3V?5@B5=7VN 01> 

3V?>B>=VN 2 @0==ь><C ?VA;O>?5@0FV9=><C ?5@V>4V, 70@>I5==O DV;ьB@0FV9=8E 

H;OEV2 2 ?V7=ь><C ?VA;O>?5@0FV9=><C ?5@V>4V, =572>@>B=5 7=865==O 7>@C. 



2.6. &5E=V:0 ?@>2545==O ?0=@5B8=0;ь=>W ;075@=>W :>03C;OFVW 
AVB:V2:8 

 

#0=@5B8=0;ь=C :>03C;OFVN AVB:V2:8 ?@>2>48;8 70 4>?><>N ;075@0  

IQ 810 Iridex (%,�) ?V4 5?V1C;ь10@=>N 0=5AB57VєN  Sol. Alcaini 0,5%, 2 

157?5@5@2=><C @568<V, 120031600 :>03C;O=BV2 4V0<5B@>< 500 <:< 70 133 

A5AVW. &@820;VABь V<?C;ьAC 2V4 100 4> 200 <A, ?>BC6=VABь 2V4 100 4> 750 <�B 

=0 IV;8==V9 ;0<?V SL 1000 Alcon, USA 7 28:>@8AB0==O< ;V=78 VOLK, Super 

Quad® 160 PRP Laser Lens. 

#VA;O ?@>F54C@8 ?@87=0G0;8 ?@>B870?0;ь=C B5@0?VN C 283;O4V >G=8E 

:@0?5;ь 45:A0<5B07>=C 0,1% 5 @07V2 =0 45=ь 3 10 4=V2 ?VA;O 2B@CG0==O. 

 

 2.7. &5E=V:0 V=@0>:C;O@=8E V=’є:FV9 @0=V1V7C<01C 
 

 �=B@02VB@50;ь=V V=’є:FVW 0,5 <3 �CF5=BVAC (ranibizumab, !>20@BVA (0@<0 

,B59= ��, ,259F0@VO) ?@>2>48;8 2 C<>20E >?5@0FV9=>W ?V4 5?V1C;ь10@=>N 

0=5AB57VєN Sol. Alcaini 0,5%. "1@>1:C :>=N=:B820;ь=>W ?>@>6=8=8 

?@>2>48;8 @>7G8=>< ?>2V4>=-9>4C 5,0 %. �0 4>?><>3>N V=AC;V=>2>3> H?@8F0 

V=@0>:C;O@=> 22545=> 0,5 <3 �CF5=BVAC =0 3,5 << (=0 ?A524>D0:VG=8E >G0E) 

01> =0 4,0 << (=0 D0:VG=8E >G0E) 2V4 ;V<1C C =86=ь>-B5<?>@0;ь=><C 

:204@0=BV. 

#VA;O 282545==O 3>;:8 2 <VAFV V=’є:FVW ?@>2>48;8 <0A06 20B=>N ?0;8G:>N 

?@>BO3>< 10 A5:C=4.  

 ' 28?04:0E 28A>:>3> �"& (1V;ьH5 22324 << @B. AB.), 704;O 9>3> 

7=865==O, ?5@54 V=B@02VB@50;ь=>N V=’є:FVєN ?@>2>48;8 @>3V2:>289 

?0@0F5=B57 7 G0AB:>28< 28?CA:0==O< 2>;>38 ?5@54=ь>W :0<5@8 >:0 V 701>@>< 

7@07:0 2>;>38 ?5@54=ь>W :0<5@8. 

 

 2.8. &5E=V:0 B@0=AA:;5@0;ь=>W F8:;>D>B>:>03C;OFVW 
 



 �8:>@8ABC2C20;8 B@0=AA:;5@0;ь=89 4V>4=89 ;075@ (IRIDEX IQ 810 

Laser Systems, Mountain View, CA, USA) V7 7>=4>< G-probe, O:89 28?@><V=Nє 

E28;V 2 V=D@0G5@2>=><C 4V0?07>=V ?@8 4>268=V E28;V 810 =<. 

&@0=AV;N<V=0FVN 28:>@8AB>2C20;8 4;O 2V7C0;V70FVW F8;V0@=>3> BV;0 =0 2 >G0E 7 

26 C 72’O7:C 7 28A>:>3> ABC?5=N :>@>B:>7>@VABV. 

 #VA;O 5?V1C;ь10@=>W ?@>:A8<5B0:0W=C 3V4@>E;>@84C 0,5% B0 

@5B@>1C;ь10@=>W 0=5AB57VW (3,5 <; 2% ;V4>:0W=C) 0=5AB57VW 7>=4 G-probe 

=0?V2?@>2V4=8:>2>3> 4V>4=>3> ;075@0 @>7B0H>2C20;8 ?0@0;5;ь=> 4> 7>@>2>W 

>AV >A=>2>N 4> ;V<1C (@8A. 2.8.3).  

 

 

$8A. 2.8.3. &5E=V:0 ?@>2545==O &%� *(� C ?0FVє=B0 7 @5D@0:B5@=>N 
!�� (AB@V;:>N ?>:070=> @>7B0HC20==O 7>=40 G-probe =0?V2?@>2V4=8:>2>3> 

4V>4=>3> ;075@0 ?0@0;5;ь=> 4> 7>@>2>W >AV >A=>2>N 4> ;V<1C) 

 

 �V4AB0=ь <V6 0?;V:0FVO<8 AB0=>28;0 ?>;>28=C H8@8=8 7>=40. 

!0=>A8;8 14-22 ;075@=8E 0?;V:0FV9 =0 2 <560E 270 3@04CAV2, ><8=0NG8 3 3>4. 

B0  9 3>4., 4@5=06=V ?@8AB@>W B0 7>=C ;V<1C 2 4V;O=FV ?>?5@54=VE EV@C@3VG=8E 

2B@CG0=ь 1V;O AD>@<>20=>W DV;ьB@0FV9=>W ?>4CH:8. 

 �8:>@8AB>2C20;0AO 5=5@3VO ;075@0 2V4 1250 mW 4;O B5<=8E @094C6>: 

4> 1500 mW 4;O @094C6>: A2VB;>3> :>;ь>@C. &@820;VABь 0?;V:0FVW AB0=>28;0 4 

A (<Slow Coagulation Technique=). 



 ' @07V ?>2B>@=>W ?@>F54C@8 (2 ?0FVє=B8, 2 >:0) =0=>A8;8 14-18 

0?;V:0FV9 2 42>E :204@0=B0E, I>1 C=8:=CB8 =04<V@=>3> 5D5:BC B0 3V?>B>=VW.  

  #VA;O ?@>2545=>W ?@>F54C@8 ?@87=0G0;8 >G=V :@0?;V 45:A0<5B07>=C 

0,1% ?’OBь @07V2 =0 4>1C B0 >G=V :@0?;V :5B>@>;0:C 0,1 % 42VGV =0 45=ь 

2?@>4>26 7 4=V2 ?VA;O 2B@CG0==O B0 ?@>4>26C20;8 3V?>B5=782=V :@0?;V (15B0-

04@5=>1;>:0B>@8, V=3V1VB>@V2 :0@1>0=3V4@078, A8<?0B><V<5B8:8 B0 WE 

:><1V=0FVW). �>@5:FVO 3V?>B5=782=8E ?@5?0@0BV2 B0 =5>1EV4=VABь 28:>@8AB0==O 

0F5B07>;0<V4C ?@>2>48;0Aь 2V4?>2V4=> 4> 7=0G5=ь �"&, 28<V@O=8E ?V4 G0A 

=0ABC?=8E 2V78BV2.  

 "3;O48 ?VA;O &%� *(�  ?@>2>48;8 =0 1-9 B0 7-9 4=V , G5@57 1, 3, 6 V 12 

<VAOFV2, 70 ?>B@518 3 @53C;O@=VH5.  V=V<0;ь=89 G0A A?>AB5@565==O 12 

<VAOFV2, <0:A8<0;ь=89 -  24 <VAOFV. 

 

2.9.  5B>48 AB0B8AB8G=8E 4>A;V465=ь 
 

%B0B8AB8G=89 0=0;V7 ?@>2>482AO 70 4>?><>3>N MS Excel.  

$57C;ьB0B8 4>A;V465==O ?@54AB02;5=V C 283;O4V A5@54=ь>3> 

0@8D<5B8G=>3> B0 AB0=40@B=>3> 2V4E8;5==O (M ± SD). #@8 0=0;V7V 

<V63@C?>28E @>71V6=>AB59 C 28?04:C 42>E 3@C? 70AB>A>2C20;8 :@8B5@V9 

%BьN45=B0 (4;O =>@<0;ь=>3> 70:>=C @>7?>4V; :V;ь:VA=8E E0@0:B5@8AB8:). 

 ' 2AVE 28?04:0E 2V4<V==VABь 22060;0AO AB0B8AB8G=> 7=0GCI>N ?@8 

@<0,05.   

�;O ?@>2545==O B>G:>2>W >FV=:8 :V;ь:VA=8E ?>:07=8:V2 25;8G8= 

@>7@0E>2C20;>AO A5@54=є 0@8D<5B8G=5 >7=0:8, WW <54V0=0 B0 2V4?>2V4=0 

AB0=40@B=0 ?>E81:0 (m).  

   �;O >FV=:8 B@820;>ABV 3V?>B5=782=>3> 5D5:BC 28:>@8AB>2C202AO <5B>4 

�0?;0=- 5є@0.  

 

 

 

 



$"���� 3 
 

���!�+!� �(��&��!�%&Ь �"!%�$��&��!�)  �&"��� 
���'��!!/ !�"��%�'�/$!"� ���'�" � 

 

          "FV=:0 5D5:B82=>ABV :>=A5@20B82=8E <5B>4V2 ;V:C20==O !�� 

?@>2>48;0AO C 22 E2>@8E (33 >G59). �V:C20==O 2:;NG0;> 70AB>AC20==O 

3V?>B5=782=8E :@0?5;ь, V=B@0>:C;O@=V V=’є:FVW @0=V1V7C<01C B0 ;075@=C 

:>03C;OFVN AVB:V2:8. 

�;O 7=865==O �"& 70AB>A>2C20;8 V=AB8;OFVW 15B0-04@5=>1;>:0B>@V2 

(B8<>;>;, 15B0:A>;>;), V=3V1VB>@V2 :0@1>0=3V4@078 (4>@7>;0<V4, 1@8=7>;0<V4), 

0=0;>3V2 ?@>AB03;0=48=V2 (1V<0B>?@>AB, ;0B0=>?@>AB, B@02>?@>AB, 

B0D;C?@>AB), A8<?0B><V<5B8:8 (1@8<>=V48=) 01> WE :><1V=0FVN. � ?@>F5AV 

;V:C20==O ?@>2>48;0Aь :>@5:FVO 3V?>B5=782=>W B5@0?VW.  

� <5B>N ?@83=VG5==O =5>20A:C;O@870FVW @094C6:8 V :CB0 ?5@54=ь>W 

:0<5@8 >:0 CAV< ?0FVє=B0< ?@>2>48;8AO V=B@0>:C;O@=V V=’є:FVW 0,5 <3 

�CF5=BVAC (Ranibizumab, !>20@BVA (0@<0 ,B59= ��, ,259F0@VO).  

' 28?04:0E 28A>:>3> �"& (1V;ьH5 22-24 << @B.AB.) ?5@54 

V=B@0>:C;O@=>N V=’є:FVєN 7 <5B>N 7=865==O �"& ?@>2>48;8 @>3V2:>289 

?0@0F5=B57 V G0AB:>25 28?CA:0==O 2>;>38 ?5@54=ь>W :0<5@8. 

"4=>@07>2> V=’є:FVN @0=V1V7C<01C 28:>=C20;8 2 12 7 33 >G59, 2V4 2 4> 4 

@07V2 3 C 16 7 33 >G59, 5 V 1V;ьH5 V=’є:FV9 3 2 5 7 33 >G59. � A5@54=ь><C CAV< 

?0FVє=B0< ?@>2545=> 3.41 ± 2.84 V=’є:FVW ?@5?0@0BC. 

#0=@5B8=0;ь=0 :>03C;OFVO AVB:V2:8 C E2>@8E 7 #�$ 01> ;>:0;ь=0 

D>B>:>03C;OFVO C E2>@8E 7 "*�% 01> WW 3V;>: ?@>2545=0 CAV< 22 ?0FVє=B0< =0 

33 >G0E. �>:@5<0 4> ?>G0B:C 4>A;V465==O ;075@=0 :>03C;OFVO AVB:V2:8 1C;0 

?@>2545=0 =0 7 >G0E 7 33, 0 2 ?@>F5AV ;V:C20==O B0 A?>AB5@565==O 3 =0 26 >G0E 

7 33. 

#0=@5B8=0;ь=C :>03C;OFVN AVB:V2:8 ?@>2>48;8  2 157?5@5@2=><C 

@568<V, 1200-1600 :>03C;O=BV2 4V0<5B@>< 500 <:< 70 1-3 A5AVW. �075@=0 



:>03C;OFVO AVB:V2:8 ?@>2>48;0AO G5@57 420 B86=V ?VA;O V=’є:FVW V 70 ?>B@518 

?>2B>@N20;0AO.  

�0:@8B0 2VB@5:B><VO (���) 7 ?@82>4C ?@>;VD5@0B82=>W 4V015B8G=>W 

@5B8=>?0BVW, O: A0<>ABV9=0 >?5@0FVO, ?@>2545=0 =0 5 >G0E 7 27. �>:@5<0, 4> 

?>G0B:C 4>A;V465==O ��� 7 ?@82>4C ?@>;VD5@0B82=>W 4V015B8G=>W @5B8=>?0BVW 

?@>2545=0 =0 2 >G0E 7 5, 0 2 ?@>F5AV ;V:C20==O B0 A?>AB5@565==O 3 =0 3 >G0E 7 

5. 

(0:>5<C;ьA8DV:0FVO :0B0@0:B8 ((��) 7 V<?;0=B0FVєN V=B@0>:C;O@=>W 

;V=78 (�"�), O: A0<>ABV9=0 >?5@0FVO  ?@>2545=0 =0 13 >G0E 7 33. �>:@5<0, 4> 

?>G0B:C 4>A;V465==O (�� 7 V<?;0=B0FVєN �"� ?@>2545=0 =0 6 >G0E 7 13, 0 2 

?@>F5AV ;V:C20==O B0 A?>AB5@565==O 3 =0 7 >G0E 7 13. 

��� 7 ?@82>4C ?@>;VD5@0B82=>W 4V015B8G=>W @5B8=>?0BVW C :><1V=0FVW 7 

(�� 7 V<?;0=B0FVєN �"� ?@>2545=0 =0 8 >G0E 7 27. �>:@5<0, 4> ?>G0B:C 

4>A;V465==O ��� 7 ?@82>4C ?@>;VD5@0B82=>W 4V015B8G=>W @5B8=>?0BVW 

?@>2545=0 =0 2 >G0E 7 8, 0 2 ?@>F5AV ;V:C20==O B0 A?>AB5@565==O 3 =0 6 >G0E 7 

8.  

� B01;8FV 3.1. ?@54AB02;5=> @>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> 

;V:C20==O. 

&01;. 3.1.  
$>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O 

#@>2545=5 ;V:C20==O �V;ь:VABь >G59 

�2545==O Anti-VEGF 28 

�075@=0 :>03C;OFVO AVB:V2:8 26 

(�� 7 

��� 3 

�><1V=>20=0 (��+��� 6 

 

�C4ь-O:8E CA:;04=5=ь ?VA;O V=B@0>:C;O@=8E V=’є:FV9 $0=V1V7C<01C B0 

;075@=>W :>03C;OFVW AVB:V2:8 <8 =5 A?>AB5@V30;8.  



+5@57 3-5 4=V2 ?VA;O V=B@0>:C;O@=8E V=’є:FV9 $0=V1V7C<01C G0AB:>20 

@54C:FVO =>2>CB2>@5=8E AC48= @094C6:8 2V4<VG5=0 2 26 28?04:0E 7 33 V ?>2=0 

@54C:FVO 2 7 28?04:0E 7 33.  

�"& ?VA;O ;V:C20==O ACBBє2> V 4>AB>2V@=> 7=8782AO C 2AVE ?0FVє=BV2.  

&0:, 4> ?>G0B:C ;V:C20==O �"& C 2AVE E2>@8E AB0=>282 2 A5@54=ь><C 26,4 ± 

8,8 << @B AB, 0 G5@57 12 <VAOFV2 - 20,9 ± 4,3 << @B AB. &0:8< G8=>< �"& 

7=8782AO =0 20,8 %. 

' @V7=V  B5@<V=8 A?>AB5@565==O �"& 4>AB>2V@=> 7=8782AO. &0: G5@57 1 

<VAOFь A5@54=V9 �"& 7<5=H82AO 2V4 26,4 ± 8,8 << @B AB. 4> 18,3 ± 5,3 << @B 

AB. !0 3-9 <VAOFь �"& 70;8H02AO ?@0:B8G=> =0 B><C 6 A0<><C @V2=V V 

AB0=>282 19,0 ± 3,1<< @B AB, =0 6-9 <VAOFь 7@VA 4> 21,8 ± 4,5 << @B AB, =0 9-9 

<VAOFь AB0=>282 21,4 ± 2,8 << @B AB V =0 12-9 <VAOFь 3 20,9 ± 4,3 <<. @B AB. 

�8=0<V:0 �"& C ?0FVє=BV2 4> B0 ?VA;O :>=A5@20B82=>3> ;V:C20==O C 

@V7=V B5@<V=8 A?>AB5@565==O ?@54AB02;5=0 2 =0ABC?=V9 B01;8FV 3.2. 

 

&01;8FO 3.2. 
�=0G5==O �"& (<< @B.AB.) C E2>@8E 4> B0 ?VA;O :>=A5@20B82=>3> 

;V:C20==O (M±Sd) 

�"& 4> 
;V:C20==O 

�"& ?VA;O ;V:C20==O 

1-9 
<VAOFь 

3-9 
<VAOFь 

6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

26,4 ± 8,8 

 

18,3 ± 5,3 

p<0,05 

 

19,0 ± 3,1 

p<0,05 

 

21,8 ± 4,5 

p<0,05 

 

 

21,4 ± 2,8 

p<0,05 

 

 

20,9 ± 4,3 

p<0,05 

@ 3 2V@>3V4=VABь @V7=8FV �"& 4> B0 ?VA;O ;V:C20==O. 

 

�=0;V7CNG8 40=V, =02545=V C B01;8FV, <8 A?>AB5@V30є<> 7=865==O �"& 

>4@07C G5@57 30 4=V2 =0H>3> ;V:C20==O B0 A?>AB5@565==O. � ?>40;ьHV B5@<V=8 



A?>AB5@565==O �"& 1C2 ?@0:B8G=> AB01V;ь=8< V =57=0G=> ?V428I82AO =0 6-9 

B0 9-9 <VAOFV A?>AB5@565==O.  

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2, O:V 70AB>A>2C20;8 CAV ?0FVє=B8 4> 

?>G0B:C ;V:C20==O 2 A5@54=ь><C AB0=>28;0 1,7 ± 1,1, 0 ?VA;O ;V:C20==O - 1,0 ± 

1,0. �V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 7<5=H8;0Aь =0 41,2%.  

' B01;8FV 3.3. ?@>45<>=AB@>20=> A5@54=N :V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 C E2>@8E 4> B0 ?VA;O :>=A5@20B82=>3> ;V:C20==O. 

 

&01;8FO 3.3. 

%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E 4> B0 ?VA;O 
:>=A5@20B82=>3> ;V:C20==O (M±Sd) 

�V;ь:VABь 
3V?>B5=78
2=8E 
?@5?0@0BV
2 4> 
;V:C20==O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 <VAOFь 3-9 <VAOFь 6-9 <VAOFь 
9-9 
<VAOFь 

12-9 
<VAOFь 

1,72 ± 1,11 
0,84 ± 0,66 

P < 0 ,05 

0,95 ± 0,54 

P < 0 ,05 

1,08 ± 1,12 

P < 0 ,05 

1,11 ± 1,0 

P < 0 ,05 

1,0 ± 1,0 

P < 0 ,05 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 2 ?@>F5AV 

;V:C20==O. 

 

�>AB@>B0 7>@C ?@>BO3>< A?>AB5@565==O =57=0G=> ?>3V@H8;0AO 2V4 

0,94±0,63 LogMar 4> 0,99±0,63 LogMar, I> ?>OA=NєBьAO AC?CB=V<8 7<V=0<8 

<0:C;O@=>W 4V;O=:8 AVB:V2:8.  

#@>B5 2 01A>;NB=V9 1V;ьH>ABV 28?04:V2 2 @57C;ьB0BV ?@>2545=>3> 

;V:C20==O 3>AB@>BC 7>@C 240;>AO 715@53B8. 

�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> 

?>G0B:C B0 ?VA;O ?@>2545=>3> ;V:C20==O ?@82545=0 2 B01;8FV 3.4. 

&01;8FO 3.4. 



�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 C 
?0FVє=BV2 7 !�� (n = 33) 2 @57C;ьB0BV ?@>2545=>3> :>=A5@20B82=>3> 

;V:C20==O  (M±Sd) 

p 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 4> B0 ?VA;O ?@>2545=>3> 

;V:C20==O 

 

�;V=VG=89 28?04>: 

�H9>F<6AVEFь >BAE9D64F<6ABW F9D4CVW !�� A4 F?V #�$ 89@BAEFDGє 

A4EFGCA<= >?VAVKA<= 6<C48B>. 

#4JVєAF �., 60 DB>V6, ;A4IB8<6EO CV8 A4L<@ ECBEF9D9:9AAO@ ; CD<6B8G 

CDB?VH9D4F<6ABW 8V459F<KABW D9F<ABC4FVW F4 6FBD<AABW A9B64E>G?ODABW 

7?4G>B@< CD46B7B B>4. �V47ABEFB64AB 8DG7G EF48VN !��: �V8>D<FB>GFB64 

A9B64E>G?ODA4 7?4G>B@4 (AB6BGF6BD9AV EG8<A< 6 >GFV C9D98AьBW >4@9D<). �"& 

CV86<M9A<=, 6 @9:4I 27 @@ DF EF CB  4>?4>B6G A4 86BI 4AF<7?4G>B@A<I 

CD9C4D4F4I: >B@5VAB64AB@G CD9C4D4FV (5D<A;B?4@V8+F<@B?B?) F4 

5D<@BAV8<AV. 

�BEFDBF4 ;BDG C4JVєAF4 8B CBK4F>G ?V>G64AAO 8BDV6AN64?4 0,08 A.>.  

' ;6’O;>G ; A4O6AVEFN 8V459F<KAB7B @4>G?ODAB7B A45DO>G (� !) (D<E. 

3.1.) F4 A9B64E>G?OD<;4JVєN D4=8G:>< V �#�, A9>B@C9AEB64A<@ �"& 

#>:07=8: 4> ;V:C20==O ?VA;O ;V:C20==O $V7=8FO C 
2V4A>B:0E 

�>AB@>B0 7>@C 

(LogMar) 

0,94±0,63 0,99±0,63 

 

@>0,05 

5,05% 

�"& 

(<< @B.AB.) 

 

26,4±8,8 20,9±4,3 

 

@<0,05 

20,83% 

�-Bь 3V?>B5=782=8E 

?@5?0@0BV2 

 

1,7±1,1 1,0±1,0 

 

@<0,05 

41,18% 



CD<=AOFB DVL9AAO CDB69EF< C4D4J9AF9; DB7V6>< F4 VAD4B>G?ODA9 66989AAO 

4AF<-VEGF CD9C4D4FG (D4AV5V;G@45G 0,5 @7) 8B CD46B7B B>4. +9D9; 3 8AV CVE?O 

66989AAO D4AV5V;G@45G ECBEF9DV74?4Eь K4EF>B64 D98G>JVO AB6BGF6BD9A<I 

EG8<A D4=8G:>< F4 CB6A4 D98G>JVO AB6BGF6BD9A<I EG8<A FD459>G?< 6 �#� 

(D<EGA>< 3.2., 3.3., 3.4., 3.5). 

 

$8A. 3.1. "?B8G=0 :>3>@5=B=0 B><>3@0DVO <0:C;O@=>W 4V;O=:8 
AVB:V2:8 C ?0FVє=B0 7 � ! (AB@V;:>N ?>7=0G5=> :VAB>?>4V1=89 =01@O: 
AVB:V2:8) 

 



 

$8A. 3.2. !5>20A:C;O@870FVO @094C6:8 C ?0FVє=B0 �. 4> ?>G0B:C 
;V:C20==O  

 

$8A. 3.3. +0AB:>20 @54C:FVO =>2>CB2>@5=8E AC48= @094C6:8 C 
?0FVє=B0 �. ?VA;O V=B@0>:C;O@=>3> 22545==O 0=B8-VEGF 

 



 

$8A. 3.4. !5>20A:C;O@870FVO :CB0 ?5@54=ь>W :0<5@8 >:0 ?0FVє=B0 �. 
4> ?>G0B:C ;V:C20==O (AB@V;:>N ?>7=0G5=> =5>20A:C;O@870FVN 
B@015:C;8) 

 

 

$8A. 3.5. #>2=0 @54C:FVO =>2>CB2>@5=8E AC48= :CB0 ?5@54=ь>W 
:0<5@8 >:0 ?0FVє=B0 �. ?VA;O V=B@0>:C;O@=>3> 22545==O 0=B8-VEGF 

 

#VE?O VAFD4B>G?ODAB7B 66989AAO D4AV5V;G@45G �"& K9D9; 7 8AV6 

EF4AB6<6 20 @@ DF EF CB  4>?4>B6G (A4 2-I 4AF<7?4G>B@A<I CD9C4D4F4I). 



+9D9; 14 8AV6 C4JVєAFG CDB6989AB (��+І"� G ;6’O;>G ; A9;DV?BN 

>4F4D4>FBN, O>4 A9 8464?4 @B:?<6BEFV 8?O CDB6989AAO ?4;9DABW >B47G?OJVW 

EVF>V6><). 

�BEFDBF4 ;BDG K9D9; 7 8AV6 CVE?O BC9D4F<6AB7B 6FDGK4AAO 8BDV6AN64?4 

0,3 A.>., DV69Aь �"& 6 @9:4I 22 @@ DF. EF. CB  4>?4>B6G (A4 2-I 

4AF<7?4G>B@A<I CD9C4D4F4I). 

' ;6’O;>G ; A4O6AVEFN FBK>B6<I >DB6B6<?<6V6 G FDьBI >648D4AF4I 

EVF>V6>< F4 AB6BGF6BD9A<I EG8<A EVF>V6>< F4 �З! 3 CDB6989AB 

C4AD9F<A4?ьAG ?4;9DAG >B47G?OJVN EVF>V6>< G 864 9F4C< (D<E 3.6.). 

 

 

$8A. 3.6. (>B> >G=>3> 4=0 G5@57 30 4=V2 ?VA;O ?@>2545==O 
?0=@5B8=0;ь=>W :>03C;OFVW AVB:V2:8  

 

#VE?O CDBJ98GD< A4 7-= 89Aь �"& 3 20 @@ DF EF (A4 2-I 

4AF<7?4G>B@A<I CD9C4D4F4I). +9D9; 30 8AV6 - 19 @@ DF EF (A4 5DV@BAV8<AV). 

+9D9; 12 @VE. 7BEFDBF4 ;BDG C4JVєAF4 8BDV6ANє 0,4 A.>., DV69Aь �"& 20 

@@ DF. EF. 59; 7VCBF9A;<6ABW F9D4CVW. ' ;6’O;>G ; � ! CDB8B6:GєFьEO 4AF<-

VEGF F9D4CVO 6 D9:<@V Pro Renata.  

 

 

 



$57N<5 
$57C;ьB0B8, >B@8<0=V =0<8, ?>:07CNBь, I> ;075@=0 :>03C;OFVO AVB:V2:8 

2 :><1V=0FVW 7 0=B8-VEGF B5@0?VєN є 5D5:B82=8< V=AB@C<5=B>< AB01V;V70FVW 

=5>20A:C;O@=>W 3;0C:><8 C ?0FVє=BV2 7 #�$ B0 "*�% 01> WW 3V;>:. 

�"& 7=8782AO <0965 =0 20%, :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 

7=878;0Aь 1V;ьH5, =V6 =0 40%, 0 DC=:FVW 70;8H8;8Aь ?@0:B8G=> AB01V;ь=8<8. 

          &0:8< G8=><, :><1V=>20=0 :>=A5@20B82=0 B5@0?VO C 283;O4V 

70AB>AC20==O 3V?>B5=782=8E ?@5?0@0BV2, ;075@=>W :>03C;OFVW AVB:V2:8 B0 

22545==O 0=B8- VEGF ?@5?0@0BV2 <>65 1CB8 ?5@H>N ;V=VєN  =0 ?>G0B:C 

;V:C20==O !�� 70 C<>28 :><?5=A0FVW �"&, 715@565==O �� B0 4>AO3=5==O 

FV;ь>2>3> �"&. 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>28E 

?@0FOE: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь EV@C@3VG=>3> ;V:C20==O 

=5>20A:C;O@=>W 3;0C:><8 V7 70AB>AC20==O< anti-VEGF ?@5?0@0BV2. 

Journal of Ophthalmology = "DB0;ь<>;>3VG=89 6C@=0;. 2023;(1):3-8. 

DOI: https://doi.org/10.31288/oftalmolzh2023138  

2. �./. !>28Fь:89, '.#. %84>@GC:. �B>@8==V 3;0C:><8. 3 �ь2V2: �VB>?8A, 

2025. 3 112A. ISBN 978-6177962-38-9. 

3. %84>@GC: '. #., !>28Fь:89 �. /. �D5:B82=VABь ;075@=>W :>03C;OFVW 

AVB:V2:8 B0 ANTI-VEGF B5@0?VW 2 ;V:C20==V ?0FVє=BV2 V7 2B>@8==>N 

=5>20A:C;O@=>N 3;0C:><>N.  0B5@V0;8 =0C:.-?@0:B.:>=D. 7 <V6=0@. 

'G0ABN. (V;0B>2Aь:V G8B0==O 3 2024. 2024 &@02= 16318; "45A0; 2024 , 

A.41342. 

 

 

 

 

 

 

 

https://doi.org/10.31288/oftalmolzh2023138


 

$"���� 4 
 

���!�+!� �(��&��!�%&Ь &$����'�"��&" �� � 
("$ '��!!/  (��Ь&$�*��!"�" ��!��' ' ���'��!!� 

!�"��%�'�/$!"� ���'�" � 

 

"FV=:0 5D5:B82=>ABV &� C =0HV9 <>48DV:0FVW ?@>2>48;0Aь C 28 

?0FVє=BV2 (28 >G59) 7 !��. �V:C20==O 2:;NG0;> :>=A5@20B82=V B0 EV@C@3VG=V 

<5B>48:8: <VAF520 3V?>B5=782=0 B5@0?VO, V=B@0>:C;O@=V V=’є:FVW @0=V1V7C<01C, 

;075@=0 :>03C;OFVO AVB:V2:8 B0 &� 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C C 

=0HV9 <>48DV:0FVW. 

�;O 7=865==O �"& 70AB>A>2C20;8 V=AB8;OFVW 15B0-04@5=>1;>:0B>@V2 

(B8<>;>;, 15B0:A>;>;), V=3V1VB>@V2 :0@1>0=3V4@078 (4>@7>;0<V4, 1@8=7>;0<V4), 

0=0;>3V2 ?@>AB03;0=48=V2 (1V<0B>?@>AB, ;0B0=>?@>AB, B@02>?@>AB, 

B0D;C?@>AB), A8<?0B><V<5B8:8 (1@8<>=V48=) 01> WE :><1V=0FVN. � ?@>F5AV 

;V:C20==O ?@>2>48;0Aь :>@5:FVO 3V?>B5=782=>W B5@0?VW.  

�0 3-5 4=V2 4> >?5@0FVW ?@>2>48;0AO V=B@02VB@50;ь=0 V=’є:FVO 

$0=V1V7C<01C 2 4>7V 0,5 <3. ' @07V 45:><?5=A0FVW �"& V=B@02VB@50;ь=C 

V=’є:FVN :><1V=C20;8 7 ?0@0F5=B57>< ?5@54=ь>W :0<5@8 B0 G0AB:>28< 

28?CA:0==O 2>4O=8AB>W 2>;>38. 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 23 >G0E 7 28. #>?5@54=V V=B@0>:C;O@=V 22545==O 

?@5?0@0BV2 0=B8-VEGF 1C;> ?@>2545=> =0 5 >G0E 7 28. 

#>2B>@=V V=B@02VB@50;ь=V V=’є:FVW anti-VEGF ?@>2545=V C 25 ?0FVє=BV2 

2V4 1 4> 3 @07V2 7 <VAOG=8< V=B5@20;>< C 72’O7:C 7 =0O2=>N 

=5>20A:C;O@870FVєN @094C6:8 01> <0:C;O@=8< =01@O:>< =0 B;V 4V015BC.  

�075@=C :>03C;OFVN AVB:V2:8 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 19 >G0E 7 28. �> ?>G0BC =0H>3> 4>A;V465==O ;075@=C 

:>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 9 >G0E 7 28. 



 8 @>7@>18;8 2;0A=C <>48DV:0FVN B@015:C;>5:B><VW 7 D>@<C20==O< 

DV;ьB@0FV9=>3> :0=0;C, O:0 ?>;O30є 2 ?@>2545==V 3;81>:>W A:;5@5:B><VW @07>< 

7 B@015:C;>5:B><VєN. #@8 Fь><C 25@H8=0 4V;O=:8 3;81>:>W A:;5@5:B><VW 

28E>48Bь 70 <56V 5?VA:;5@0;ь=>3> :;0?BO, I> 70157?5GCє :@0I89 

DV;ьB@0FV9=89 5D5:B >?5@0FVW. &5E=V:0 ?@>2545==O >?5@0FVW >?8A0=0 C @>74V;V 

2. 

�=B83;0C:><=C >?5@0FVN C 283;O4V B@015:C;>5:B><VW C =0HV9 

<>48DV:0FVW O: A0<>ABV9=C >?5@0FVN 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 23 >G0E 7 28. �><1V=>20=C 0=B83;0C:><=C >?5@0FVN C 283;O4V 

&� C =0HV9 <>48DV:0FVW  7 (��+�"� 2 ?@>F5AV =0H>3> ;V:C20==O 1C;> 

?@>2545=> =0 5 >G0E. 

� ?@>F5AV =0H>3> ;V:C20==O (��+�"� O: A0<>ABV9=C >?5@0FVN 1C;> 

?@>2545=> =0 4 >G0E 7 28. (��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C 

=0H>3> ;V:C20==O 1C;> ?@>2545=> =0 12 >G0E 7 28. 

� ?@>F5AV =0H>3> ;V:C20==O ���, O: A0<>ABV9=C >?5@0FVN 1C;> 

?@>2545=> =0 3 >G0E 7 22.  ���, O: A0<>ABV9=C >?5@0FVN  4> ?>G0B:C =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 4 >G0E 7 28. 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 1 >FV 7 22. �> ?>G0B:C =0H>3> A?>AB5@565==O 

(��+�"�+��� 1C;> ?@>2545=> =0 5 >G0E 7 22. 

� B01;8FV 4.1. ?@54AB02;5=> @>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O. 

&01;. 4.1.  

$>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O 

#@>2545=5 ;V:C20==O �V;ь:VABь >G59 

&� 23 

&�+(��+�"� 5 

�2545==O Anti-VEGF 23 

�075@=0 :>03C;OFVO AVB:V2:8 19 

(�� 4 

��� 3 

�><1V=>20=0 (��+��� 1 



 

%5@54 CA:;04=5=ь C ?VA;O>?5@0FV9=><C ?5@V>4V ?VA;O &� 3V?>B>=VO V 

<V;:0 ?5@54=O :0<5@0 2=0A;V4>: =04<V@=>W DV;ьB@0FVW 2V4<VG5=0 2 3 28?04:0E 7 

28. �VD5<0 28A>B>N 4> 3 << 2V4<VG5=0 2 4 28?04:0E 7 28 >G59. "7=0:8 

?VA;O>?5@0FV9=>3> V@84>F8:;VBC 2V4<VG5=> 2 6 28?04:0E.  

�V4=>2;5==O =>@<0;ь=>W 3;818=8 ?5@54=ь>W :0<5@8, @>7A<>:BC20==O 

3VD5<8 V :C?C20==O O28I V@84>F8:;VBC 2V41C20;>AO 2 <560E >4=>3> B86=O 

?VA;O >?5@0FVW =0 B;V AB0=40@B=>3> ;V:C20==O. 

(V;ьB@0FV9=0 ?>4CH:0 D>@<C20;0Aь ?@>BO3>< 3-7 4=V2. %B01V;ь=VABь 

DV;ьB@0FV9=>W ?>4CH:8 ?V4B@8<C20;0Aь <0A065< >G=>3> O1;C:0. ,28 7 

:>=’N=:B828 7=V<0;8 =0 7-10 45=ь ?VA;O >?5@0FVW. 

%5@54=O 3>AB@>B0 7>@C 4> >?5@0FVW AB0=>28;0 0,99 ± 0,48 LogMar, 0 

G5@57 1, 3, 6, 9 V 12 <VAOFV - 1,09 ± 0,47; 0,96 ± 0,53; 0,89 ± 0,53; 0,91 ± 0,51 V 

0,90 ± 0,51 LogMar 2V4?>2V4=>.  

�"& 4> >?5@0FVW AB0=>282 2 A5@54=ь><C 31,6 ± 8,0, 0 G5@57 7 4=V2, 1, 3, 6, 

9 V 12 <VAOFV2 ?VA;O >?5@0FVW 3 16,7 ± 3,7; 18,3 ± 4,5; 20,2 ± 4,3; 21,2 ± 4,0; 20,8 

± 2,9 V 20,1 ± 3,3 << @B.AB. 2V4?>2V4=>. 

�8=0<V:0 �"& C ?0FVє=BV2 4> B0 ?VA;O >?5@0FVW C @V7=V B5@<V=8 

A?>AB5@565==O ?@54AB02;5=0 2 =0ABC?=V9 B01;8FV 4.2. 

 

&01;8FO 4.2. 
�=0G5==O �"& (<< @B.AB.) C E2>@8E 4> B0 ?VA;O &�  (M±Sd) 

@ 3 2V@>3V4=VABь @V7=8FV �"& 4> B0 ?VA;O ;V:C20==O. 

�"& 4> 
;V:C20==
O 

 �"& ?VA;O ;V:C20==O 

+5@57 7 
4=V2 

1-9 
<VAOFь 

3-9 
<VAOFь 

6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

31,6±8,0 

 

 

16,7±3,7 

p<0,05 

 

18,3±4,5 

p<0,05 

 

20,2±4,3 

p<0,05 

 

21,2±4,0 

p<0,05 

 

 

20,8±2,9 

p<0,05 

 

 

20,1±3,3 

p<0,05 



 

�=0;V7CNG8 40=V, =02545=V C B01;8FV, <8 A?>AB5@V30є<> 7=865==O �"& 

>4@07C G5@57 7 4=V2 ?VA;O >?5@0B82=>3> 2B@CG0==O =0 47,2%. �"& 1C2 

?@0:B8G=> AB01V;ь=8< V =57=0G=> ?V428I82AO =0 3-9, 6-9 B0 9-9 <VAOFV 

A?>AB5@565==O.  �=865==O �"& G5@57 12 <VAOFV2 ?VA;O >?5@0FVW AB0=>28;> 

36,4%. 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 4> >?5@0FVW AB0=>28;0 2,6 ± 0,8, 

G5@57 1, 3, 6, 9 V 12 <VAOFV2 3 1,3 ± 0,6; 1,3 ± 0,5; 1,2 ± 0,4; 1,2 ± 0,4 V 1,3 ± 0,5 

2V4?>2V4=>. 

' B01;8FV 4.3. =02545=> :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E 4> 

B0 ?VA;O &�. 

 

&01;8FO 4.3. 
%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E 4> B0 ?VA;O 

&� (M±Sd) 

�V;ь:VABь 
3V?>B5=782
=8E 
?@5?0@0BV2 
4> 
;V:C20==O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 <VAOFь 3-9 <VAOFь 6-9 <VAOFь 
9-9 
<VAOFь 

12-9 
<VAOFь 

2,6±0,8 
1,3±0,6 

p < 0 ,05 

1,3±0,5 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,5 

p < 0 ,05 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 2 ?@>F5AV 

;V:C20==O. 

 

�<5=H5==O :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 G5@57 12 <VAOFV2 ?VA;O 

>?5@0FVW AB0=>28;> 50,0%  



"A=>2=8< CA:;04=5==O< ?V7=ь>3> ?VA;O>?5@0FV9=>3> ?5@V>4C 1C;0 

2B@0B0 3V?>B5=782=>3> 5D5:BC 2 72’O7:C 7 70@>I5==O< DV;ьB@0FV9=8E H;OEV2 

(5 28?04:V2 7 28). 

�V4=>2;5==O DV;ьB@0FV9=8E H;OEV2 2 B5@<V= 2V4 1 4> 3 <VAOFV2 

?@>2545=> C 3 E2>@8E 7 28 ?VA;O &�. #>2B>@=V 0=B83;0C:><=V >?5@0FVW 2 

B5@<V= ?>=04 6 <VAOFV2 ?@>2545=> 2 2 28?04:0E 7 28. ' 1 28?04:C 7 2 ?>2B>@=0 

>?5@0FVO 1C;0 =55D5:B82=0 B0 ?0FVє=BC 1C;> ?@>2545=> &%� *(�. 

�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> 

B0 ?VA;O &� ?@82545=0 2 B01;8FV 4.4. 

 

&01;8FO 4.4. 
�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 C 

?0FVє=BV2 7 !�� (n = 28) 4> B0 ?VA;O &�  (M±Sd) 

p 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 4> B0 ?VA;O ?@>2545=>3> 

>?5@0B82=>3> ;V:C20==O 

 

 

 

 

#>:07=8: 4> ;V:C20==O ?VA;O ;V:C20==O $V7=8FO C 
2V4A>B:0E 

�>AB@>B0 7>@C 

(LogMar) 

0,99±0,48 0,90 ± 0,51  

 

@>0,05 

9,1% 

�"& 

(<< @B.AB.) 

 

31,6±8,0 20,1± 3,3 

 

@<0,05 

36,4% 

�-Bь 3V?>B5=782=8E 

?@5?0@0BV2 

 

2,6±0,8 1,3±0,5 

 

@<0,05 

50,0% 



�;V=VG=89 28?04>: 

�H9>F<6AVEFь &� ; HBD@G64AAO@ HV?ьFD4JV=AB7B >4A4?G G A4LV= 

@B8<HV>4JVW G C4JVєAF4 ; !�� A4 HBAV #�$ 89@BAEFDGє A4EFGCA<= >?VAVKA<= 

6<C48B>. 

#4JVєAF>4 �., 68 DB>V6, ;A4IB8<?4Eь CV8 A4L<@ ECBEF9D9:9AAO@ ; 

CD<6B8G CDB?VH9D4F<6ABW 8V459F<KABW D9F<ABC4FVW, EF4A CVE?O З�� ; CD<6B8G 

D9J<8<6GNK<I 79@BHF4?ь@V6, 4DF<H4>VW F4 6FBD<AABW A9B64E>G?ODABW 

7?4G>B@< ?V6B7B B>4. �V47ABEFB64AB 8DG7G EF48VN !��: �V8>D<FB>GFB64 

A9B64E>G?ODA4 7?4G>B@4 (AB6BGF6BD9AV EG8<A< 6 >GFV C9D98AьBW >4@9D<). 

 

$8A. 4.1. (>B> >G=>3> 4=0 ?0FVє=B:8 � (AD>@<>20=V E>@V>@5B8=0;ь=V 

@C1FV ?VA;O ?0=@5B8=0;ь=>W ;?75@=>W :>03C;OFVW AVB:V2:8) 

 �"& CV86<M9A<=, 6 @9:4I 32-35 @@ DF EF CB  4>?4>B6G A4 FDьBI 

4AF<7?4G>B@A<I CD9C4D4F4I: >B@5VAB64A<= (8BD;B?4@V8+F<@B?B?) 86VKV A4 

89Aь, 5D<@BAV8<A 86VKV A4 89Aь F4 4J9F4;B?4@V8 250 @7 C9DBD4?ьAB 3 1 

F45?9F>4 1 D4; A4 89Aь.  

�BEFDBF4 ;BDG C4JVєAF>< 8B CBK4F>G ?V>G64AAO 8BDV6AN64?4 0,2 A.>. 

' ;6’O;>G ; A4O6AVEFN A9B64E>G?OD<;4JVW D4=8G:>< F4 �#�, 

A9>B@C9AEB64A<@ �"& F4 ;48?O CBC9D98:9AAO 79@BD47VKA<@ GE>?48A9Aь 



VAFD4BC9D4JV=AB CDB6989AB C4D4J9AF9; DB7V6>< F4 VAD4B>G?ODA9 66989AAO 

4AF<-VEGF CD9C4D4FG (D4AV5V;G@45G 0,5 @7) 8B ?V6B7B B>4. +9D9; 3 8AV CVE?O 

66989AAO D4AV5V;G@45G �"& EF4AB6<6 28 @@ DF EF CB  4>?4>B6G A4 

@4>E<@4?ьAV= 7VCBF9A;<6AV= F9D4CVW. 

+9D9; 5 8AV6 CDB6989AB &� G A4LV= @B8<HV>4JVW ; HBD@G64AAO@ 

HV?ьFD4JV=AB7B >4A4?G. !4 A4EFGCA<= 89Aь CVE?O &� �"& 8BDV6AN646 16 @@ 

DF EF CB  4>?4>B6G 59; 7VCBF9A;<6ABW F9D4CVW. #DB6B8<?< @4E4: BKAB7B 

O5?G>4 5 D4;V6 A4 89Aь 6CDB8B6: 7-@< 8AV6.  

+9D9; 7 8AV6 CVE?O BC9D4JVW HV?ьFD4JV=A4 CB8GL>4 A4 12 7B8. 

EHBD@B64A4 (D<E. 4.2.). �"& EF4AB6<6 19 @@ DF EF CB  4>?4>B6G 59; 

7VCBF9A;<6AB7B ?V>G64AAO. �BEFDBF4 ;BDG ;4?<L4?4Eь 0,2. 

 

 

$<E. 4.2. (BFB EHBD@B64ABW HV?ьFD4JV=ABW CB8GL>< CVE?O &� G 

C4JVєAF>< � (LFD<IBCB8V5ABN ?VAVєN B56989AB 8V?OA>G HV?ьFD4JV=ABW 

CB8GL><) 

+9D9; @VEOJь G C4JVєAF>< EC9EF9DV74?4Eь A9B64E>G?OD<;4JVO D4=8G:>< 

CB ;VA<KAB@G >D4N. �"& EF4AB6<6 22 @@ DF EF CB  4>?4>B6G.. #B6FBDAB 

VAFD4B>G?ODAB 66989AB D4AV5V;G@45 0,5 @7. 

+9D9; 3 8AV CVE?O CB6FBDAB7B 66989AAO D4AV5V;G@45G �"& EF4AB6<6 20 

@@ DF. EF. CB  4>?4>B6G (0,5% F<@B?B? 86VKV A4 89Aь). 



+9D9; 12 @VE. CVE?O CDB6989ABW &� �"& EF4AB6<6 21 @@ DF. EF. (0,5% 

F<@B?B? 86VKV A4 89Aь). �BEFDBF4 ;BDG 0,2 A.>. #?BE>4 HV?ьFD4JV=A4 

CB8GL>4. З4 84A<@< "�& V C9D<@9FDVW C9D95V7 7?4G>B@< EF45V?V;B64AB. 

$57N<5 
"B65, @57C;ьB0B8 >B@8<0=V =0<8 45<>=AB@CNBь, I> &� C =0HV9 

<>48DV:0FVW є 5D5:B82=>N >?5@0FVєN 4;O 7=865==O �"& B0 715@565==O 

3>AB@>B8 7>@C C ?0FVє=BV2 7 !��. �B@CG0==O =5 AC?@>2>46C20;>Aь 206:8<8 

V=B@0- B0 ?VA;O>?5@0FV9=8<8 CA:;04=5==O<8, =0B><VABь <8 AB>AB5@V30;8 

28@065=89 3V?>B5=782=89 5D5:B, 0 :V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 

7<5=H8;0Aь. � @57C;ьB0BV ;V:C20==O O:VABь 68BBO ?0FVє=BV2 ?>:@0I8;0Aь. 

�=B@0>:C;O@=V V=є:FVW 0=B8-VEGF ?@5?0@0BV2 4>72>;ONBь 70?>1V3B8 

206:8< 35<>@03VG=8< CA:;04=5==O< >?5@0FVW. %C?CB=V ;075@=0 :>03C;OFVO 

AVB:V2:8 B0 ?>2B>@=V V=’є:FVW 0=B8-VEGF ?@5?0@0BV2 (70 =5>1EV4=>ABV) 

70157?5GCNBь AB01V;ь=VABь >B@8<0=8E @57C;ьB0BV2. 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>28E 

?@0FOE: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь :><1V=0FVW 

:>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V 4V015B8G=>W @5B8=>?0BVW B0 >:;N7VW F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>:. Journal of Ophthalmology = "DB0;ь<>;>3VG=89 

6C@=0; 2024;(3):16-23. DOI: 

https://doi.org/10.31288/oftalmolzh202431623  

2. �./. !>28Fь:89, '.#. %84>@GC:. �B>@8==V 3;0C:><8. 3 �ь2V2: 

�VB>?8A, 2025. 3 112A. ISBN 978-6177962-38-9. 

3. I. Novytskyy, U. Sidorchuk. Effectiveness of surgery for Neovascular 

glaucoma using Anti-VEGF. II Międzynarodowa Konferencja 

Szkoleniowa: Nowe spojrzenie na okulistykę, Kraków, 21-22.05. 2022: 

(1):4. 

 

 

 

https://doi.org/10.31288/oftalmolzh202431623


$"���� 5 
 

���!�+!� �(��&��!�%&Ь � #��!&�*�� ,'!&' EX-PRESS ' 
���'��!!� !�"��%�'�/$!"� ���'�" � 

 

"FV=:0 5D5:B82=>ABV V<?;0=B0FVW HC=BC Ex-PRESS ?@>2>48;0Aь C 14 

?0FVє=BV2 (14 >G59). �V:C20==O 2:;NG0;> :>=A5@20B82=V B0 EV@C@3VG=V 

<5B>48:8: <VAF520 3V?>B5=782=0 B5@0?VO, V=B@0>:C;O@=V V=’є:FVW @0=V1V7C<01C, 

;075@=0 :>03C;OFVO AVB:V2:8 B0 V<?;0=B0FVN HC=BC Ex-PRESS. 

�;O 7=865==O �"& 70AB>A>2C20;8 V=AB8;OFVW 15B0-04@5=>1;>:0B>@V2 

(B8<>;>;, 15B0:A>;>;), V=3V1VB>@V2 :0@1>0=3V4@078 (4>@7>;0<V4, 1@8=7>;0<V4), 

0=0;>3V2 ?@>AB03;0=48=V2 (1V<0B>?@>AB, ;0B0=>?@>AB, B@02>?@>AB, 

B0D;C?@>AB), A8<?0B><V<5B8:8 (1@8<>=V48=) 01> WE :><1V=0FVN. � ?@>F5AV 

;V:C20==O ?@>2>48;0Aь :>@5:FVO 3V?>B5=782=>W B5@0?VW.  

�0 3-5 4=V2 4> >?5@0FVW ?@>2>48;0AO V=B@02VB@50;ь=0 V=’є:FVO 

$0=V1V7C<01C 2 4>7V 0,5 <3. ' @07V 45:><?5=A0FVW �"& V=B@02VB@50;ь=C 

V=’є:FVN :><1V=C20;8 7 ?0@0F5=B57>< ?5@54=ь>W :0<5@8 B0 G0AB:>28< 

28?CA:0==O 2>4O=8AB>W 2>;>38. 

�=B@0>:C;O@=V 22545==O ?@5?0@0BV2 0=B8-VEGF 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 11 >G0E. #>?5@54=V V=B@0>:C;O@=V 22545==O 

?@5?0@0BV2 0=B8-VEGF 1C;> ?@>2545=> =0 3 >G0E. 

#>2B>@=V V=B@02VB@50;ь=V V=’є:FVW anti-VEGF ?@>2545=V C 7 ?0FVє=BV2 2V4 

1 4> 3 @07V2 7 <VAOG=8< V=B5@20;>< C 72’O7:C 7 =0O2=>N =5>20A:C;O@870FVєN 

@094C6:8 01> 4V015B8G=8< <0:C;O@=8< =01@O:><.  

�075@=C :>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 10 >G0E 7 14. �> ?>G0BC 

=0H>3> 4>A;V465==O ;075@=C :>03C;OFVN AVB:V2:8 1C;> ?@>2545=> =0 4 >G0E 7 

14. 

�=B83;0C:><=C >?5@0FVN C 283;O4V V<?;0=B0FVW HC=BC Ex-PRESS O: 

A0<>ABV9=C >?5@0FVN C 72’O7:C 7 =5:><?5=A0FVєN �"& 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 12 >G0E 7 14. �><1V=>20=C 0=B83;0C:><=C 



>?5@0FVN C 283;O4V V<?;0=B0FVW HC=BC Ex-PRESS + (��+�"� 2 ?@>F5AV 

=0H>3> ;V:C20==O 1C;> ?@>2545=> =0 2 >G0E 7 14. 

� ?@>F5AV =0H>3> ;V:C20==O (��+�"� O: A0<>ABV9=C >?5@0FVN 1C;> 

?@>2545=> =0 4 >G0E. (��+�"� O: A0<>ABV9=C >?5@0FVN 4> ?>G0B:C =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 2 >G0E. 

� ?@>F5AV =0H>3> ;V:C20==O ���, O: A0<>ABV9=C >?5@0FVN 1C;> 

?@>2545=> =0 2 >G0E.  ���, O: A0<>ABV9=C >?5@0FVN  4> ?>G0B:C =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 2 >G0E. 

�><1V=>20=C >?5@0FVN C 283;O4V (��+�"�+��� 2 ?@>F5AV =0H>3> 

;V:C20==O 1C;> ?@>2545=> =0 1 >FV. �> ?>G0B:C =0H>3> A?>AB5@565==O 

(��+�"�+��� 1C;> ?@>2545=> =0 2 >G0E. 

� B01;8FV 5.1. ?@54AB02;5=> @>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O. 

&01;. 5.1.  
$>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O 

#@>2545=5 ;V:C20==O �V;ь:VABь >G59 

�<?;0=B0FVO HC=BC Ex-PRESS 12 

�<?;0=B0FVO HC=BC Ex-PRESS 

+(��+�"� 

2 

�2545==O Anti-VEGF 11 

�075@=0 :>03C;OFVO AVB:V2:8 10 

(�� 4 

��� 2 

�><1V=>20=0 (��+�"�+��� 1 

 

%5@54 CA:;04=5=ь C @0==ь><C ?VA;O>?5@0FV9=><C ?5@V>4V ?VA;O ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS 3V?>B>=VO V <V;:0 ?5@54=O :0<5@0 2=0A;V4>: 

=04<V@=>W DV;ьB@0FVW 2V4<VG5=0 2 1 28?04:C 7 14. �VD5<0 28A>B>N 4> 3 << 

2V4<VG5=0 2 1 28?04:C 7 14. "7=0:8 ?VA;O>?5@0FV9=>3> V@84>F8:;VBC 2V4<VG5=> 

2 2 28?04:0E 7 14.  



�V4=>2;5==O =>@<0;ь=>W 3;818=8 ?5@54=ь>W :0<5@8, @>7A<>:BC20==O 

3VD5<8 V :C?C20==O O28I V@84>F8:;VBC 2V41C20;>AO 2 <560E >4=>3> B86=O 

?VA;O >?5@0FVW =0 B;V AB0=40@B=>3> ;V:C20==O. 

(V;ьB@0FV9=0 ?>4CH:0 D>@<C20;0Aь ?@>BO3>< 3-7 4=V2. %B01V;ь=VABь 

DV;ьB@0FV9=>W ?>4CH:8 ?V4B@8<C20;0Aь <0A065< >G=>3> O1;C:0. ,28 7 

:>=N=:B828 7=V<0;8 =0 7-10 45=ь ?VA;O >?5@0FVW. 

%5@54=O 3>AB@>B0 7>@C 4> >?5@0FVW AB0=>28;0 0,96  ± 0,49 LogMar, 0 

G5@57 1, 3; 6; 9 V 12 <VAOFV2 0,89 ± 0,40; 0,90 ± 0,41; 0,93 ± 0,45; 0,88 ± 0,47 V 

0,89 ± 0,50 2V4?>2V4=> LogMar. 

�"& 4> >?5@0FVW AB0=>282 2 A5@54=ь><C 29,9 ± 1,7, 0 G5@57 7 4=V2, 1, 3, 6, 

9 V 12 <VAOFV2 ?VA;O >?5@0FVW 3 19,9 ± 4,4; 21,8 ± 3,7; 19,3 ± 1,6; 20,1 ± 2,2; 21,3 

± 3,2 V 21,9 ± 4,4 << @B.AB. 2V4?>2V4=>. 

&01;8FO 5.2.  
�8=0<V:0 �"& (<< @B.AB.) C E2>@8E 4> B0 ?VA;O V<?;0=B0FVW HC=BC Ex- 

PRESS (M±Sd) 

@ 3 2V@>3V4=VABь @V7=8FV �"& 4> B0 ?VA;O ;V:C20==O. 

 

�=0;V7CNG8 40=V, =02545=V C B01;8FV, <8 A?>AB5@V30є<> 7=865==O �"& 

>4@07C G5@57 7 4=V2 ?VA;O >?5@0B82=>3> 2B@CG0==O =0 33,4%. �"& 1C2 

?@0:B8G=> AB01V;ь=8< V =57=0G=> ?V428I82AO =0 1-9 <VAOFь A?>AB5@565==O. 

!0 6-<C <VAOFV A?>AB5@565==O �"& 1C2 =09=86G8< 2?@>4>26 CAь>3> ?5@V>4C 

�"& 4> 
;V:C20==
O 

 �"& ?VA;O ;V:C20==O 

+5@57 7 
4=V2 

1-9 
<VAOFь 

3-9 
<VAOFь 

6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

29,9 ± 1,7 

 

 

19,9 ± 4,4 

p<0,05 

 

21,8 ± 3,7 

p<0,05 

 

19,3 ± 1,6 

p<0,05 

 

20,1± 2,2 

p<0,05 

 

 

21,3±3,2 

p<0,05 

 

 

21,9± 4,4 

p<0,05 



A?>AB5@565==O. !0 6-9 B0 9-9 <VAOFV A?>AB5@565==O �"& 7=>2C =57=0G=> 

?V428I82AO. 

+5@57 12 <VAOFV2 A?>AB5@565==O �"& 7=8782AO =0 26,8% 2V4 28EV4=>3> 

@V2=O. 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 4> >?5@0FVW AB0=>28;0 2,4 ± 0,7, 

G5@57 1, 3, 6, 9 V 12 <VAOFV2 3 1,0 ± 0,6; 1,3 ± 0,6; 1,2 ± 0,4; 1,2 ± 0,4 V 1,3 ± 0,4 

2V4?>2V4=>. 

' B01;8FV 5.3. =02545=> :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E 4> 

B0 ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS. 

&01;8FO 5.3. 
%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E 4> B0 ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS (M±Sd) 

�V;ь:VABь 
3V?>B5=782
=8E 
?@5?0@0BV2 
4> 
;V:C20==O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 <VAOFь 3-9 <VAOFь 6-9 <VAOFь 
9-9 
<VAOFь 

12-9 
<VAOFь 

2,4±0,7 
1,0±0,6 

P < 0 ,05 

1,3±0,6 

P < 0 ,05 

1,2 ± 0,4 

P < 0 ,05 

1,2±0,4 

P < 0 ,05 

1,3±0,4 

P < 0 ,05 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 2 ?@>F5AV 

;V:C20==O. 

 

�V4=>2;5==O DV;ьB@0FV9=8E H;OEV2 2 B5@<V= 2V4 1 4> 3 <VAOFV2 

?@>2545=> C 1 E2>@>3> 7 14. #>2B>@=V 0=B83;0C:><=V >?5@0FVW  2 B5@<V= ?>=04 

6 <VAOFV2 ?@>2545=> 2 2 28?04:0E 7 14. ' 1 28?04:C 7 2 ?>2B>@=0 >?5@0FVO 

1C;0 =55D5:B82=0 B0 ?0FVє=BC 1C;> ?@>2545=> &%� *(�. 

�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> 

B0 ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS ?@82545=0 2 B01;8FV 5.4. 

&01;8FO 5.4. 



�8=0<V:0 3>AB@>B8 7>@C, �"& V :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 C 
?0FVє=BV2 7 !�� (n = 28) ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS (M±Sd) 

p 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 4> B0 ?VA;O ?@>2545=>3> 

>?5@0B82=>3> ;V:C20==O 

 

�;V=VG=89 28?04>: 

�H9>F<6AVEFь V@C?4AF4JVW LGAFG Ex-PRESS G C4JVєAF4 ; !�� A4 HBAV 

"*�% 89@BAEFDGє A4EFGCA<= >?VAVKA<= 6<C48B>. 

#4JVєAF �., 45 DB>V6, C9D95G646 CV8 A4L<@ ECBEF9D9:9AAO@ ; CD<6B8G 

CBEFFDB@5BF<KABW D9F<ABC4FVW, EF4AG CVE?O HB>4?ьABW ?4;9DABW >B47G?OJVW 

EVF>V6><, 4DF<H4>VW F4 6FBD<AABW A9B64E>G?ODABW 7?4G>B@< CD46B7B B>4.  

'D79AFAB ;69DAG6EO ;4 8BCB@B7BN G ;6’O;>G ; 6<D4:9A<@ 5B?9@ CD46B7B 

BKAB7B O5?G>4 F4 CD46BW CB?B6<A< 7B?B6< F4 AG8BFBN. 

�V47ABEFB64AB FD9FN EF48VN !��: �BEFD<= A4C48 ;4>D<FB>GFB6BW 

A9B64E>G?ODABW 7?4G>B@< (A45DO> CB6V>, 6<D4:9A4 ;4EFV=A4 VA’є>JVO BKAB7B 

O5?G>4, A45DO> DB7V6><, HV5D464E>G?ODAV @9@5D4A< F4 7BAVBE<A9IVW >GF4 

C9D98AьBW >4@9D< B>4, >GF ;4>D<F<=, «6<6BDVF» CV7@9AFABW >4=@< D4=8G:><, 

;VA<JO DB;L<D9A4 6 8V4@9FDV, A9CD46<?ьABW HBD@<). 

�"& 39 @@ DF. EF. CB  4>?4>B6G A4 B8AB@G 4AF<7?4G>B@AB@G 

CD9C4D4FV: 0,5 % F<@B?B? 86VKV A4 89Aь. �BEFDBF4 ;BDG 0,02 A.>. 

#>:07=8: 4> ;V:C20==O ?VA;O ;V:C20==O $V7=8FO C 
2V4A>B:0E 

�>AB@>B0 7>@C 

(LogMar) 

0,96 ± 0,49 0,89 ± 0,50  

@>0,05 

7,3% 

�"& 

(<< @B.AB.) 

29,9 ± 1,7 21,9 ± 4,4  

@<0,05 

26,8% 

�-Bь 3V?>B5=782=8E 

?@5?0@0BV2 

2,4 ± 0,7 1,3 ± 0,4  

@<0,05 

45,8% 



 #D<;A4K9AB 4J9F4;B?4@V8 250 @7 C9DBD4?ьAB 3 1 F45?9F>4 1 D4; A4 

89Aь, CDB6989AB C4D4J9AF9; DB7V6>< F4 K4EF>B69 6<CGE>4AAO 6B?B7< ; 

C9D98AьBW >4@9D< B>4 F4 VAFD4B>G?ODA9 66989AAO D4AV5V;G@45G 0,5 @7. 

+9D9; 3 7B8<A< CVE?O C4D4J9AF9;G V 66989AAO D4AV5V;G@45G DB7V6>4 

CDBE6VF?V?4, B>B ECB>V=AVL9, �"& C4?ьC4FBDAB ABD@4?ьA<=. 

!4EFGCAB7B 8AO CDB6989AB BC9D4F<6A9 6FDGK4AAO - V@C?4AF4JVN 

LGAFG Ex-PRESS. #VE?O BC9D4F<6AB7B 6FDGK4AAO A4 A4EFGCA<= 89Aь �"& 

EF4AB6<6 19 @@ DF. EF. CB  4>?4>B6G 59; 7VCBF9A;<6ABW F9D4CVW. #DB6B8<?< 

@4E4: BKAB7B O5?G>4 5 D4;V6 A4 89Aь 6CDB8B6: 7-@< 8AV6. +9D9; 7 8AV6 CVE?O 

BC9D4JVW HV?ьFD4JV=A4 CB8GL>4 A4 12 7B8. EHBD@B64A4. �BEFDBF4 ;BDG 0,1 

A.>. 

+9D9; 3 @VEOJV CVE?O BC9D4JVW �"& EF4AB6<6 20 @@ DF EF 59; 

7VCBF9A;<6A<I CD9C4D4FV6. #?BE>4 HV?ьFD4JV=A4 CB8GL>4. �BEFDBF4 ;BDG 0,1 

A.>.  

' 6V884?9AB@G CVE?OBC9D4JV=AB@G C9DVB8V CDB6B8<?BEO 66989AAO 

D4AV5V;G@45G  0,5 @7  6 D9:<@V Pro Renata. !4 D<EGA>G 5.2. CDBV?NEFDB64AB 

84AV "%& 8B C9DLB7B 66989AAO F4 CVE?O BEF4AAьB7B (5-7B) 66989AAO. 

 

 

 

� 



 

$8A. 5.2. "?B8G=0 :>3>@5=B=0 B><>3@0DVO AVB:V2:8 ?0FVє=B0 �: 

�.) 4> ?>G0B:C ;V:C20==O (28@065=89 :VAB>?>4V1=89 =01@O:, 

?>B>2I5==O <0:C;O@=>W 4V;O=:8 AVB:V2:8) 

�.) ?VA;O ?@>2545=>3> ;V:C20==O (2V4=>2;5==O =>@<0;ь=>W AB@C:BC@8 V 

B>2I8=8 F5=B@0;ь=>W 4V;O=:8 AVB:V2:8) 

 

$57N<5 
"B65, @57C;ьB0B8, >B@8<0=V =0<8, ?>:07CNBь 5D5:B82=VABь V<?;0=B0FVW 

HC=BC Ex-PRESS C ?0FVє=BV2 7 !��: �"& G5@57 12 <VA. ?VA;O >?5@0B82=>3> 

2B@CG0==O 7=8782AO =0 26,8 % 2V4 28EV4=>3> @V2=O. ":@V< B>3>, CAV< ?0FVє=B0< 

240;>AO 715@53B8 3>AB@>BC 7>@C, 0 C G0AB8=8 ?0FVє=BV2 3>AB@>B0 7>@C 

?V428I8;0AO 7024O:8 (�� 7 V<?;0=B0FVєN �"�. � @57C;ьB0BV G5@57 12 <VA. <8 

A?>AB5@V30;8 ?>:@0I5==O 3>AB@>B8 7>@C =0 7,3 % 2V4 40=8E =0 ?>G0B:C 

;V:C20==O. �V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 7<5=H8;0Aь =0 45,8 %, 0 

G0AB>B0 CA:;04=5=ь 2 E>4V B0 ?VA;O >?5@0FVW 1C;0 <V=V<0;ь=>N.  

�=B@0>:C;O@=V 22545==O 0=B8-VEGF A?@8O;8 <V=V<V7C20==N 

35<>@03VG=8E CA:;04=5=ь ?V4 G0A V ?VA;O >?5@0FVW B0 ?>?5@5460;8 D>@<C20==O 

=5>20A:C;O@=8E <5<1@0= 2 4V;O=FV EV@C@3VG=>3> 2B@CG0==O. 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>28E 

?@0FOE: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь :><1V=0FVW 

� 



:>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V 4V015B8G=>W @5B8=>?0BVW B0 >:;N7VW F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>:. Journal of Ophthalmology = "DB0;ь<>;>3VG=89 

6C@=0; 2024;(3):16-23. DOI: 

https://doi.org/10.31288/oftalmolzh202431623  

2. �./. !>28Fь:89, '.#. %84>@GC:. �B>@8==V 3;0C:><8. 3 �ь2V2: 

�VB>?8A, 2025. 3 112A. ISBN 978-6177962-38-9. 

3. I. Novytskyy, U. Sidorchuk. Effectiveness of surgery for Neovascular 

glaucoma using Anti-VEGF. II Międzynarodowa Konferencja 

Szkoleniowa: Nowe spojrzenie na okulistykę, Kraków, 21-22.05. 2022: 

(1):4. 
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$"���� 6 
 

#"$��!/�Ь!� �"%�����!!/ �(��&��!"%&� 
&$����'�"��&" �� � ("$ '��!!/  (��Ь&$�*��!"�" 
��!��' &� � #��!&�*��  �!�-,'!&' EX-PRESS ' 

)�$'$��+!" ' ���'��!!/ !�"��%�'�/$!"� ���'�" � 

 

#>@V2=O==O 5D5:B82=>ABV EV@C@3VG=>3> ;V:C20==O !�� ?@>2545=> C 

42>E 3@C?0E. &� C =0HV9 <>48DV:0FVW ?@>2>48;8 C 28 E2>@8E (28 >G59) 3 

4@C30 3@C?0 4>A;V465==O. �<?;0=B0FVN HC=BC Ex-PRESS ?@>2>48;8 C14 

E2>@8E (14 >G59) 3 B@5BO 3@C?0 4>A;V465==O. 

�=0;V7 >A>1;82>AB59 @0==ь>3> ?VA;O>?5@0FV9=>3> ?5@51V3C ?>:0702, I> 

V<?;0=B0FVO HC=BC Ex-PRESS <0;0 45I> <5=HC :V;ь:VABь ?VA;O>?5@0FV9=8E 

CA:;04=5=ь, =V6 &�. &0: 3V?>B>=VO V <V;:0 ?5@54=O :0<5@0 2=0A;V4>: =04<V@=>W 

DV;ьB@0FVW ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 2V4<VG5=0 C 1 28?04:C 7 14 

(7,1%), 0 ?VA;O &� 3 C 3 28?04:0E 7 28 (10,7%); 3VD5<0 28A>B>N 4> 3 << ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS 2V4<VG5=0 2 1 28?04:C 7 14 (7,1 %), 0 ?VA;O &� 3 

2 4 28?04:0E 7 28 (14,3 %). /28I0 V@84>F8:;VBC ?VA;O V<?;0=B0FVW HC=BC Ex-

PRESS A?>AB5@V30;8AO 2 2 28?04:0E 7 14 (14,3%), 0 ?VA;O &� 3 2 6 28?04:0E 7 

28 (21,4%). $07>< 7 B8< =>@<0;V70FVO 3;818=8 ?5@54=ь>W :0<5@8, 

@>7A<>:BC20==O 3VD5<8 B0 7=8:=5==O O28I V@84>F8:;VBC 2V41C;>AO ?@>BO3>< 

>4=>3> B86=O ?VA;O >?5@0FV9 C 2AVE E2>@8E. � 6>4=><C 28?04:C =5 

A?>AB5@V30;>AO CA:;04=5=ь, O:V 1 ?@825;8 4> =572>@>B=>3> 7=865==O 7>@C. 

�8=0<V:0 �"& 2 42>E 3@C?0E 1C;0 ?>4V1=>N. �V?>B5=782=0 5D5:B82=VABь 

&� ?5@52060;0 3V?>B5=782=C 5D5:B82=VABь V<?;0=B0FVW HC=BC Ex-PRESS, I> 

>A>1;82> ?><VB=> =0 9-9 <VAOFь A?>AB5@565==O. 

�"& 4> >?5@0FVW 2 �� 3@C?V AB0=>282 2 A5@54=ь><C 31,6 ± 8,0, 0 G5@57 7 

4=V2, 1, 3, 6, 9 V 12 <VAOFV2 ?VA;O >?5@0FVW 3 16,7 ± 3,7; 18,3 ± 4,5; 20,2 ± 4,3; 

21,2 ± 4,0; 20,8 ± 2,9 V 20,1 ± 3,3 << @B.AB. 2V4?>2V4=>. �"& 4> >?5@0FVW 2 ��� 

3@C?V AB0=>282 2 A5@54=ь><C 29,9 ± 1,7, 0 G5@57 7 4=V2, 1, 3, 6, 9 V 12 <VAOFV2 



?VA;O >?5@0FVW 3 19,9 ± 4,4; 21,8 ± 3,7; 19,3 ± 1,6; 20,1 ± 2,2; 21,3 ± 3,2 V 21,9 ± 

4,4 << @B.AB. 2V4?>2V4=>. 

#>@V2=O==O ?>:07=8:V2 A5@54=ь>3> @V2=O �"& 42>E 4>A;V46C20=8E 3@C? 

?@54AB02;5=0 C B01;8FV 6.1. 

&01;8FO 6.1.  

#>:07=8:8 2=CB@VH=ь>>G=>3> B8A:C (<< @B. AB.) C 4>A;V46C20=8E 3@C?0E 
4> >?5@0FVW B0 2 ?VA;O>?5@0FV9=><C ?5@V>4V (  ± SD) 

�@C?8 +0A A?>AB5@565==O 

�> 
>?5@0FVW 

7 45=ь 1 <VA. 3 <VA. 6 <VA. 9 <VA 12 <VA 

�@C30 
3@C?0 
(&�) 
 

n=28 

31,6±8,0 16,7±3,7  

 

 

@<0,01 

18,3±4,5  

 

 

@<0,01 

20,2±4,3  

 

 

@<0,01 

21,2±4,0  

 

 

@<0,01 

20,8±2,9 

 

 

@<0,01 

20,1±3,3 

 

 

@<0,01 

&@5BO 
3@C?0 
(Ex-

PRESS) 

 

n=14 

29,9±1,7 19,9±4,4  

 

 

 

@<0,01 

21,8±3,7  

 

 

 

@<0,01 

19,3±1,6  

 

 

 

@<0,01 

20,1±2,2  

 

 

 

@<0,01 

21,3±3,2 

 

 

 

@<0,01 

21,9±4,4 

 

 

 

@ <0,01 

 

$ 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 @V2=5< �"& 4> V ?VA;O >?5@0FVW 

 

#>@V2=O;ь=89 0=0;V7 3V?>B5=782=>3> 5D5:BC >?5@0FV9 ?>:0702, I> 265 

=0 7-9 45=ь @V25=ь �"& C �� 3@C?V 7=8782AO =0 47,2%, 0 C ��� 3@C?V =0 33,4%.  

#@>BO3>< ?5@H>3> <VAOFO 3V?>B5=782=0 0:B82=VABь &� ?5@52060;0 

3V?>B5=782=C 0:B82=VABь V<?;0=B0FVW HC=BC Ex-PRESS. �V4A>B>: 7=865==O 

�"& C ?0FVє=BV2 �� 3@C?8 G5@57 <VAOFь ?VA;O >?5@0FVW AB0=>282 42,1%, 0 C 

?0FVє=BV2 �� 3@C?8 3 27,1%.  

"4=0: =0 3-9 B0 6-9 <VAOFV 3V?>B5=782=0 5D5:B82=VABь C ?0FVє=BV2 �� 

3@C?8 =57=0G=> 7=878;0Aь, ?@8 Fь><C 2V4A>B>: 7=865==O �"& AB0=>282 36,1% 



B0 32,9% =0 3-9 B0 6-9 <VAOFV 2V4?>2V4=>. � B>9 65 G0A C ��� 3@C?V ?0FVє=BV2 

2V4A>B>: 7=865==O �"& 2V4 28EV4=>3> =0 3-9 <VAOFь AB0=>282 64,5%, I> 

?>:07Cє =09=86G89 @V25=ь �"& ?VA;O >?5@0FVW 70 25Aь ?5@V>4 A?>AB5@565==O. 

!0 6-9 <VAOFь A?>AB5@565==O C ?0FVє=BV2 ��� 3@C?8 �"& 7=8782AO =0 32,8%. 

"4=0:, G5@57 9 <VAOFV2 3V?>B5=782=0 5D5:B82=VABь V<?;0=B0FVW HC=BC 

Ex-PRESS ?>G0;0 ?>ABC?>2> 7=86C20B8AO (@8A. 6.1). &0:5 7=865==O 

3V?>B5=782=>W 5D5:B82=>ABV V<?;0=B0FVW HC=BC Ex-PRESS 72’O70=5 7 

70@>I5==O< DV;ьB@0FV9=8E H;OEV2 V 7=8:=5==O< DV;ьB@0FV9=>W ?>4CH:8.  

�8=0<V:0 7<V= �"& ?VA;O &� B0 ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 

2V4>1@065=0 2 3@0DV:C (@8A. 6.1).  

 

 

$8A. 6.1. �8=0<V:0 7<V= 2=CB@VH=ь>>G=>3> B8A:C 4> B0 ?VA;O 
>?5@0B82=>3> 2B@CG0==O ?0FVє=BV2 �� B0 ��� 3@C? 

 

' �� 3@C?V ?0FVє=BV2 :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 4> ?>G0B:C 

;V:C20==O 2 A5@54=ь><C AB0=>28;0 2,6±0,8, 0 ?VA;O ;V:C20==O 3 1,3±0,5. &0:8< 

G8=>< :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 7<5=H8;0Aь =0 50%. ' ��� 3@C?V 

?0FVє=BV2 :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 4> ?>G0B:C ;V:C20==O 2 

A5@54=ь><C AB0=>28;0 2,4±0,7, 0 ?VA;O ;V:C20==O 3 1,3±0,4. &0:8< G8=>< 

:V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 7<5=H8;0Aь =0 45,8%. 

до 7 д=і6 1 <іEяць 3 <іEяці 6 <іEяці6 9 <іEяці6 12 <іEяці
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#VA;O ?@>2545=>3> ;V:C20==O 2 42>E 3@C?0E ?0FVє=BV2 :V;ь:VABь 

3V?>B5=782=8E ?@5?0@0BV2 ACBBє2> 9 AB0B8AB8G=> 7=0G8<> (@ <0,05) 7=878;0Aь.  

%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C ?0FVє=BV2 4>A;V46C20=8E 

3@C? C @V7=V B5@<V=8 A?>AB5@565==O ?@54AB02;5=0 C B01;8FO 6.2. 

&01;8FO 6.2. 

%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C ?0FVє=BV2 �� B0 ��� 
3@C? C @V7=V B5@<V=8 A?>AB5@565==O (M±Sd) 

�>A;V46C2
0=V 3@C?8 

�V;ь:VAB
ь 
3V?>B5=7
82=8E 
?@5?0@0
BV2 4> 
;V:C20=
=O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 
<VAOFь 

3-9 
<VAOFь 

6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

�� 3@C?0 

2,6±0,8 
1,3±0,6 

p < 0 ,05 

1,3± 0,5 

p < 0 ,05 

1,2 ± 0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,5 

p < 0 ,05 

��� 3@C?0 

2,4±0,7 
1,0±0,6 

p < 0 ,05 

1,3±0,6 

p < 0 ,05 

1,2 ± 0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,4 

p < 0 ,05 

 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 ?VA;O 

>?5@0B82=>3> 2B@CG0==O 

 

�V4A>B>: 7=865==O :V;ь:>ABV 0=B83;0C:><=8E ?@5?0@0BV2 =0 1-9 <VAOFь 

;V:C20==O AB0=>282 45,8% - C �� 3@C?V B0 58,3% C ��� 3@C?V. -> <>6=0 

?>OA=8B8 4>1@8< 3V?>B5=782=8< 5D5:B>< >?5@0B82=8E 2B@CG0=ь C @0==V9 

?VA;O>?5@0FV9=89 ?5@V>4. 



!0 3-9 <VAOFь A?>AB5@565==O 2V4A>B>: 7=865==O :V;ь:>ABV 

0=B83;0C:><=8E ?@5?0@0BV2 1C2 >4=0:>289 - 45,8% C �� 3@C?V B0 ��� 3@C?V 

?0FVє=BV2. 

!0 6-9, 9-9 B0 12-9 <VAOFV A5@54=O :V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 

C �� B0 ��� 3@C?0E 1C;0 ?@0:B8G=> AB01V;ь=>N.  

�8=0<V:0 :V;ь:>ABV 70AB>A>2C20=8E 3V?>B5=782=8E ?@5?0@0BV2 C @V7=V 

B5@<V=8 A?>AB5@565==O C ?0FVє=BV2 �� B0 ��� 3@C? ?@54AB02;5=0 =0 @8AC=:C 6.2. 

 

 

$8A. 6.2. �8=0<V:0 :V;ь:>ABV 70AB>A>2C20=8E 3V?>B5=782=8E 
?@5?0@0BV2 C @V7=V B5@<V=8 A?>AB5@565==O C ?0FVє=BV2 �� B0 ��� 3@C? 

 

�>AB@>B0 7>@C, O: C E2>@8E �� 3@C?8 ?VA;O >?5@0FVW &�, B0: V C E2>@8E ��� 

3@C?8 ?VA;O >?5@0FVW V<?;0=B0FVW HC=BC Ex-PRESS ACBBє2> =5 7<V=8;0AO. 

%5@54=O 3>AB@>B0 7>@C 4> >?5@0FVW C ?0FVє=BV2 �� 3@C?8 AB0=>28;0 0,99 ± 0,48 

LogMar, 0 G5@57 1, 3, 6, 9 V 12 <VAOFV 1,09 ± 0,47; 0,96 ± 0,53; 0,89 ± 0,53; 0,91 ± 

0,51 V 0,90 ± 0,51 LogMar 2V4?>2V4=>. %5@54=O 3>AB@>B0 7>@C 4> >?5@0FVW C 

?0FVє=BV2 ��� 3@C?8 AB0=>28;0 0,96  ± 0,49 LogMar, 0 G5@57 1, 3; 6; 9 V 12 

<VAOFV2 0,89 ± 0,40; 0,90 ± 0,41; 0,93 ± 0,45; 0,88 ± 0,47 V 0,89 ± 0,50 2V4?>2V4=> 

LogMar. 

'AV< ?0FVє=B0< 240;>AO 715@53B8 3>AB@>BC 7>@C, 0 C G0AB8=8 ?0FVє=BV2  

3>AB@>B0 7>@C ?V428I8;0AO 7024O:8 (�� 7 V<?;0=B0FVєN �"�. � @57C;ьB0BV 

�о ліку64==я 9 <іEяць 9 <іEяць 9 <іEяць 9 <іEяць 9 <іEяць

Кі
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ь 
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G5@57 12 <VA. C ?0FVє=BV2 �� 3@C?8 <8 A?>AB5@V30;8 ?>:@0I5==O 3>AB@>B8 7>@C 

=0 10,9%, 0 C ?0FVє=BV2 ��� 3@C?8 =0 7,3 % 2V4 40=8E 4> ?>G0B:C ;V:C20==O.  

�8=0<V:0 3>AB@>B8 7>@C ?0FVє=BV2 �� B0 ��� 3@C? 4> B0 ?VA;O ;V:C20==O 

?@54AB02;5=0 C B01;8FV 6.3. 

 

&01;8FO 6.3. 

%5@54=O 3>AB@>B0 7>@C  ( LogMar) C 4>A;V46C20=8E 3@C?0E 4> >?5@0FVW B0 
2 ?VA;O>?5@0FV9=><C ?5@V>4V (  ± SD) 

�@C?8 +0A A?>AB5@565==O 

�> 
>?5@0FVW 

1 <VA. 3 <VA. 6 <VA. 9 <VA 12 <VA 

�� 
3@C?0 
(&�) 
 

n=28 

0,99±0,48 1,09±0,47 

 

 

p>0,05 

0,96±0,53 

 

 

p>0,05 

0,89±0,53 

 

 

p>0,05 

0,91±0,51 

 

 

p>0,05 

0,90±0,51 

 

 

p>0,05 

��� 
3@C?0 
(Ex-

PRESS) 

 

n=14 

0,96±0,49 0,89±0,40 

 

 

p>0,05 

0,90±0,41 

 

 

p>0,05 

0,93±0,45 

 

 

p>0,05 

0,88±0,47 

 

 

p>0,05 

0,89±0,50 

 

 

p>0,05 

@ 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 3>AB@>B8 7>@C 4> V ?VA;O 

>?5@0FVW 

�V4=>2;5==O DV;ьB@0FV9=8E H;OEV2 2 B5@<V= 2V4 1 4> 3 <VAOFV2 

?@>2545=> C 3 E2>@8E 7 28 ?VA;O &� (10,7%), ?VA;O V<?;0=B0FVW HC=BC Ex-

PRESS C 1 E2>@>3> 7 14 (7,1%). #>2B>@=V 0=B83;0C:><=V >?5@0FVW  2 B5@<V= 

?>=04 6 <VAOFV2 ?@>2545=> 2 2 28?04:0E 7 28 ?VA;O &� (7,1%), ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS C 2 7 14 28?04:V2 (14,3%). ' 1 28?04:C 7 2  

?>2B>@=0 >?5@0FVO &� 1C;0 =55D5:B82=0 B0 ?0FVє=BC 1C;> ?@>2545=> &%� 

*(�, C 28?04:C V<?;0=B0FVW HC=BC Ex-PRESS B0:>6 C 1 28?04:C 7 2. 



 

$57N<5.   
"?5@0FVO &� <0є 28@065=89 V AB01V;ь=89 3V?>B5=782=89 5D5:B. +5@57 12 

<VAOFV2 ?VA;O &� A5@54=V9 @V25=ь �"& AB0=>282 20,1±3,3<< @B. AB. (36,4% 2V4 

28EV4=>3>), 0 ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 3 21,9±4,4 << @B. AB. (26,8 % 

2V4 28EV4=>3>) (@<0,05).  

�V;ь:VABь ?>2B>@=8E 0=B83;0C:><=8E >?5@0FV9 ?VA;O &� AB0=>28;0 2 

28?04:8 7 28 (7,1 %), 0 ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 3  2 7 14 (14,3%). 

&@015:C;>5:B><VO B0 V<?;0=B0FVO HC=BC Ex-PRESS 70157?5GCNBь 

715@565==O 7>@C, 0 B0:>6 ?V428ICNBь O:VABь 68BBO ?0FVє=BV2 70 @0EC=>: 

7<5=H5==O :V;ь:>ABV ?@5?0@0BV2, =5>1EV4=8E 4;O 4>AO3=5==O FV;ь>2>3> �"&. 

+5@57 12 <VAOFV2 :V;ь:VABь ?@5?0@0BV2 C 3@C?V &� AB0=>28;0 2 A5@54=ь><C 

1,3±0,5 ?@5?0@0BC =0 >4=>3> ?0FVє=B0, 0 C 3@C?V V<?;0=B0FVW HC=BC Ex-PRESS 

3 1,3±0,4 (@<0,05). 

&0:8< G8=>< @>7@>1;5=0 =0<8 <>48DV:0FVO 0=B83;0C:><=>W >?5@0FVW -

B@015:C;>5:B><VO 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C є 28A>:>5D5:B82=8< 

EV@C@3VG=8< 2B@CG0==O<, O:0 70 5D5:B82=VABN =5 ?>ABC?0єBьAO V<?;0=B0FVW 

HC=BC Ex-PRESS. 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>28E 

?@0FOE: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь :><1V=0FVW 

:>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V 4V015B8G=>W @5B8=>?0BVW B0 >:;N7VW F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>:. Journal of Ophthalmology = "DB0;ь<>;>3VG=89 

6C@=0; 2024;(3):16-23. DOI: 

https://doi.org/10.31288/oftalmolzh202431623  

2. I. Novytskyy, U. Sidorchuk. Effectiveness of surgery for Neovascular 

glaucoma using Anti-VEGF. II Międzynarodowa Konferencja 

Szkoleniowa: Nowe spojrzenie na okulistykę, Kraków, 21-22.05. 2022: 

(1):4. 

 

https://doi.org/10.31288/oftalmolzh202431623
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#>@V2=O==O 5D5:B82=>ABV :>=A5@20B82=8E V EV@C@3VG=8E <5B>4V2 

;V:C20==O !�� =0 B;V #�$ B0 "*�% 01> WW 3V;>: ?@>2545=> 2 B@ь>E 3@C?0E. 

#5@H0 3@C?0 ?0FVє=BV2 - 22 E2>@8E (33 >G59), :>B@8< ?@>2>48;8 

:>=A5@20B82=5 ;V:C20==O !�� =0 B;V #�$ B0 "*�% 01> WW 3V;>:. 

�@C30 3@C?0 ?0FVє=BV2 - 28 E2>@8E (28 >G59), :>B@8< >:@V< 

:>=A5@20B82=>3> ;V:C20==O ?@>2>48;8 >?5@0B82=5 2B@CG0==O 7 ?@82>4C !�� 

=0 B;V #�$ B0 "*�% 01> WW 3V;>: C 283;O4V B@015:C;>5:B><VW (&�) C =0HV9 

<>48DV:0FVW. 

&@5BO 3@C?0 ?0FVє=BV2 - 14 E2>@8E (14 >G59), :>B@8< ?@>2>48;8 

:>=A5@20B82=5 B0 >?5@0B82=5 2B@CG0==O 7 ?@82>4C !�� =0 B;V #�$ B0 "*�% 

01> WW 3V;>: C 283;O4V V<?;0=B0FVW HC=BC Ex-PRESS. 

/: ?>:070;8 @57C;ьB0B8 =0H8E 4>A;V465=ь ?VA;O ?@>2545=>3> ;V:C20==O  

@V25=ь �"& ACBBє2> 9 AB0B8AB8G=> 7=0G8<> (@ <0,05) 7=8782AO 2 CAVE B@ь>E 

3@C?0E ?0FVє=BV2. 

' ?5@HV9 3@C?V ?0FVє=BV2 ?>:07=8:8 �"& 4> ?>G0B:C ;V:C20==O 

AB0=>28;8 26,4±8,8 << @B. AB., 0 G5@57 12 <VAOFV2 ?VA;O ;V:C20==O 3 20,9±4,3 

<< @B. AB. &0:8< G8=>< �"& 7=8782AO =0 20,8% 2V4 28EV4=>3>. ' 4@C3V9 3@C?V 

?0FVє=BV2 ?>:07=8:8 �"& 4> ?>G0B:C ;V:C20==O AB0=>28;8 31,6±8,0 << @B. AB., 

0 ?VA;O ;V:C20==O 3 20,1±3,3 << @B. AB. &0:8< G8=>< �"& 7=8782AO =0 36,4% 

2V4 28EV4=>3>. ' B@5BV9 3@C?V ?0FVє=BV2 ?>:07=8:8 �"& 4> ?>G0B:C ;V:C20==O 

AB0=>28;8 29,9±1,7 << @B. AB., 0 ?VA;O ;V:C20==O 3 21,9±4,4 << @B. AB. &0:8< 

G8=>< 7=878;8Aь =0 26,8% 2V4 28EV4=>3>. 

�8=0<V:0 �"& 2 @V7=V B5@<V= A?>AB5@565==O ?@>45<>=AB@C20;0 

=0ABC?=V @57C;ьB0B8. 



' ?5@HV9 3@C?V ?0FVє=BV2 C @V7=V  B5@<V=8 A?>AB5@565==O, 0 A0<5 G5@57 1 

<VAOFь A5@54=V9 �"& ACBBє2> B0 4>AB>2V@=> 7<5=H82AO 2V4 26,4 ± 8,8 << @B AB. 

4> 18,3 ± 5,3 << @B AB. !0 3-9 <VAOFь �"& 70;8H02AO ?@0:B8G=> =0 B><C 6 

A0<><C @V2=V V AB0=>282 19,0 ± 3,1<< @B AB, =0 6-9 <VAOFь 7@VA 4> 21,8 ± 4,5 << 

@B AB, =0 9-9 <VAOFь AB0=>282 21,4 ± 2,8 << @B AB V =0 12-9 <VAOFь 3 20,9 ± 4,3 

<<. @B AB. 

' 4@C3V9 3@C?V ?0FVє=BV2 A5@54=V9 �"& G5@57 7 4=V2 ?VA;O >?5@0B82=>3> 

2B@CG0==O 7=8782AO 4> 2V4 31,6± 8,0 << @B AB 4> 16,7 ± 3,7 << @B AB, 0 G5@57 1 

<VAOFь AB0=>28218,3 ± 4,5 << @B AB. !0 3-9, 6-9 B0 9-9 <VAOFV 70;8H02AO 

?@0:B8G=> AB01V;ь=8< 20,2 ± 4,3; 21,2 ± 4,0; 20,8 ± 2,9 << @B AB 2V4?>2V4=>. 

+5@57 12 <VAOFV2 ?VA;O >?5@0FVW AB0=>282 20,1 ± 3,3 << @B AB. 

�8=0<V:0 �"& ?0FVє=BV2 B@5Bь>W 3@C?8 1C;0 ?>4V1=>N 4> 48=0<V:8 �"& 

4@C3>W 3@C?8. �65 =0 7-9 45=ь ?VA;O >?5@0B82=>3> 2B@CG0==O A5@54=V9 �"& 

7=8782AO 2V4 29,9 ± 1,7 << @B AB 4> 19,9 ± 4,4 << @B AB. +5@57 1 <VAOFь ?VA;O 

>?5@0B82=>3> 2B@CG0==O �"& 45I> ?V428I82AO 4> 21,8 ± 3,7 << @B AB. !0 3-9, 

6-9 B0 9-9 <VAFO A5@54=V9 �"& AB0=>282 19,3 ± 1,6; 20,1 ± 2,2; 21,3 ± 3,2 << @B 

AB 2V4?>2V4=>. !0 12-9 <VAFO �"& AB0=>282 21,9 ± 4,4 << @B AB. 

�8=0<V:0 ?>:07=8:V2 �"& C 4>A;V46C20=8E 3@C?0E ?0FVє=BV2 

?@54AB02;5=0 =0 =0ABC?=><C 3@0DV:C (@8A. 7.1.). 

 

$8A. 7.1. �8=0<V:0 2=CB@VH=ь>>G=>3> B8A:C (<< @B.AB.) 2 
4>A;V46C20=8E 3@C?0E ?0FVє=BV2 4> B0 ?VA;O ?@>2545=>3> ;V:C20==O 

до 7 д=і6 1 <іEяць 3 <іEяці 6 <іEяці6 9 <іEяці6 12 <іEяці
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�V4A>B>: 7=865==O �"& C ?0FVє=BV2 � 3@C?8 AB0=>282 30,7% =0 1-9 

<VAOFь A?>AB5@565==O, 28,0% =0 3-9 <VAOFь, 17,4% =0 6-9 <VAOFь, 18,9% =0 9-9 

<VAOFь V 20,8% =0 12-9 <VAOFь 2V4 28EV4=>3> 7=0G5==O.  

�V4A>B>: 7=865==O �"& C ?0FVє=BV2 �� 3@C?8 =0 1-9 <VAOFь 28I89 =V6 C 

?5@HV9 3@C?V V AB0=>28Bь 42,6%. !0 3-9 <VAOFь 3 36,1%, I> B0:>6 45<>=AB@Cє 

:@0I89 3V?>B5=782=89 5D5:B 2 ?>@V2=O==V 7 ?5@H>N 3@C?>N. !0 6-9 <VAOFь 

2V4A>B>: 7=865==O �"& AB0=>28Bь 32,9%, =0 9-9 <VAOFь 3 34,2%, 0 =0 12-9 

<VAOFь A?>AB5@565==O 3 36,4%. $57C;ьB0B8 2V4A>B:>2>3> 7=865==O AB01V;ь=V 

2?@>4>26 CAь>3> ?5@V>4C A?>AB5@565==O C ?0FVє=BV2 �� 3@C?8, B>4V O: C 

?0FVє=BV2 � 3@C?8 <8 A?>AB5@V30є<> ?>ABC?>25 7<5=H5==O 2V4A>B:C 7=865==O 

�"& 2V4 1-3> 4> 6-3> <VAOFO A?>AB5@565==O V =57=0G=5 ?V428I5==O =0 9-9 B0 

12-9 <VAFV A?>AB5@565==O. 

�V4A>B>: 7=865==O �"& C ?0FVє=BV2 ��� 3@C?8 =0 1-9 <VAOFь ?VA;O 

>?5@0B82=>3> 2B@CG0==O =86G89 =V6 C ?0FVє=BV2 � B0 �� 3@C? V AB0=>282 27,1%. 

!0 3-9 <VAOFь <8 A?>AB5@V30;8 7=0G=5 7=865==O �"& C ?>@V2=O==V 7 28EV4=8< 

@V2=5<, 2V4A>B>: 7=865==O �"& AB0=>282 35,5%. ' ?0FVє=BV2 �� 3@C?8 =0 3-9 

<VAOFь 2V4A>B>: 7=865==O �"& 7=0E>482AO =0 B><C 6 @V2=V. !0 6-9  <VAOFь C 

?0FVє=BV2 ��� 3@C?8 2V4A>B>: 7=865==O �"& AB0=>28Bь 32,8%. $57C;ьB0B 

A?V2?040є 7 �� 3@C?>N.  !0 9-9 B0 12-9 <VAOFV 2V4A>B>: 7=865==O �"& C 

?0FVє=BV2 ��� 3@C?8 AB0=>282 28,8% B0 26,8% 2V4?>2V4=>. 

 #@8 ?>@V2=O==V ?>:07=8:V2 �"& C ?0FVє=BV2 � V �� B0 ��� 3@C? 2 4>- B0 

?VA;O>?5@0FV9=><C ?5@V>4V 10G8<>, I> 4>AB>2V@=0 @V7=8FO 7=865==O �"& 

715@V30єBьAO ?@>BO3>< CAь>3> ?5@V>4C A?>AB5@565==O 3 4> 12-3> <VAOFO 

2:;NG=> 2 CAVE 3@C?0E.  

�0 @57C;ьB0B0<8 =0H8E 4>A;V465=ь :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 

ACBBє2> 9 AB0B8AB8G=> 7=0G8<> (@ <0,05) 7=878;0Aь 2 CAVE 3@C?0E ?0FVє=BV2.  

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2, O:V 70AB>A>2C20;8 ?0FVє=B8 � 3@C?8 

4> ?>G0B:C ;V:C20==O, 2 A5@54=ь><C AB0=>28;0 1,7±1,1, 0 G5@57 12 <VAOFV2 

?VA;O ?@>2545=>3> ;V:C20==O 3 1,1±1,0. &>1B>, :V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 7<5=H8;0Aь =0 35,3%. ' �� 3@C?V ?0FVє=BV2 :V;ь:VABь 3V?>B5=782=8E 



?@5?0@0BV2 4> ?>G0B:C ;V:C20==O 2 A5@54=ь><C AB0=>28;0 2,6±0,8, 0 G5@57 12 

<VAOFV2 ?VA;O ?@>2545=>3> ;V:C20==O 3 1,3±0,5. &>1B>, :V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 7<5=H8;0Aь =0 50%. ' ��� 3@C?V ?0FVє=BV2 :V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 4> ?>G0B:C ;V:C20==O 2 A5@54=ь><C AB0=>28;0 2,4±0,7, 0 G5@57 12 

<VAOFV2 ?VA;O ?@>2545=>3> ;V:C20==O 3 1,3±0,4. &>1B>, :V;ь:VABь 3V?>B5=782=8E 

?@5?0@0BV2 7<5=H8;0Aь =0 45,8%. 

%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C ?0FVє=BV2 B@ь>E 3@C? C 

@V7=V B5@<V=8 A?>AB5@565==O ?@54AB02;5=0 C B01;8FO 7.1. 

&01;8FO 7.1. 

%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C ?0FVє=BV2 B@ь>E 3@C? 
C @V7=V B5@<V=8 A?>AB5@565==O (M±Sd) 

�>A;V46C20
=V 3@C?8 

�V;ь:VAB
ь 

3V?>B5=7
82=8E 
?@5?0@0B
V2 4> 

;V:C20==
O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 <VAOFь 3-9 <VAOFь 6-9 <VAOFь 
9-9 
<VAOFь 

12-9 
<VAOFь 

� 3@C?0 

1,7±1,1 
0,8 ± 0,7 

p < 0 ,05 

0,9 ± 0,5 

p < 0 ,05 

1,1 ± 1,1 

p < 0 ,05 

1,1 ± 1,0 

p < 0 ,05 

1,0 ± 1,0 

p < 0 ,05 

�� 3@C?0 

2,6±0,8 
1,3±0,6 

p < 0 ,05 

1,3± 0,5 

p < 0 ,05 

1,2 ± 0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,5 

p < 0 ,05 

��� 3@C?0 

2,4±0,7 
1,0±0,6 

p < 0 ,05 

1,3±0,6 

p < 0 ,05 

1,2 ± 0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,4 

p < 0 ,05 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 2 ?@>F5AV 

;V:C20==O 



 

� B01;8FV 284=>, I> A5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C � 

3@C?V ?0FVє=BV2 1C;0 =86G>N =V6 C �� B0 ��� 3@C?0 =0 ?>G0B:C ;V:C20==O. 

�V4A>B>: 7=865==O :V;ь:>ABV 0=B83;0C:><=8E ?@5?0@0BV2 =0 1-9 <VAOFь 

;V:C20==O AB0=>282 51,2% - C � 3@C?V, 45,8% - C �� 3@C?V B0 58,3% C ��� 3@C?V. 

-> <>6=0 ?>OA=8B8 4>1@8< 3V?>B5=782=8< 5D5:B>< :>=A5@20B82=>3> 

;V:C20==O B0 >?5@0B82=>3> 2B@CG0==O C @0==V9 ?VA;O>?5@0FV9=89 ?5@V>4. 

!0 3-9 <VAOFь A?>AB5@565==O 2V4A>B>: 7=865==O :V;ь:>ABV 

0=B83;0C:><=8E ?@5?0@0BV2 C B@ь>E 3@C?0E 1C2 ?@0:B8G=> >4=0:>289 3 44,8% 

C � 3@C?V, 45,8% C �� 3@C?V B0 45,8% C ��� 3@C?V ?0FVє=BV2. 

!0 6-9, 9-9 B0 12-9 <VAOFV A5@54=O :V;ь:VABь 0=B83;0C:><=8E ?@5?0@0BV2 

C B@ь>E 3@C?0E 1C;0 ?@0:B8G=> AB01V;ь=>N.  

�8=0<V:0 :V;ь:>ABV 70AB>A>2C20=8E 3V?>B5=782=8E ?@5?0@0BV2 C @V7=V 

B5@<V=8 A?>AB5@565==O C ?0FVє=BV2 �, �� B0 ��� 3@C? ?@54AB02;5=0 =0 @8AC=:C 

7.2. 

 

$8A. 7.2. �8=0<V:0 :V;ь:>ABV 70AB>A>2C20=8E 3V?>B5=782=8E 
?@5?0@0BV2 C @V7=V B5@<V=8 A?>AB5@565==O C ?0FVє=BV2 �, �� B0 ��� 3@C? 

 

�>AB@>B0 7>@C, O: C E2>@8E � 3@C?8 ?VA;O :>=A5@20B82=>3> ;V:C20==O, B0: 

V C E2>@8E �� B0 ��� 3@C? ?VA;O >?5@0FVW ACBBє2> =5 7<V=8;0AO. �> ;V:C20==O 

�о ліку64==я 9 <іEяць 9 <іEяць 9 <іEяць 9 <іEяць 9 <іEяць

Кі
ль
кі
Eт
ь 
пD

еп
4D
4т
і6

&еD<і=8 EпоEтеDе6е==я

І 7Dуп4 ІІ 7Dуп4 ІІІ 7Dуп4



3>AB@>B0 7>@C C � 3@C?V AB0=>28;0 0,94±0,63 LogMAR, C �� 3@C?V 3 0,99±0,48 

LogMAR, 0 C ��� 3@C?V 3 0,96±0,49 LogMAR (@>0,05). +5@57 12 <VAOFV2 ?VA;O 

;V:C20==O 3>AB@>B0 7>@C AB0=>28;0 C � 3@C?V 0,99±0,63 LogMAR, C �� 3@C?V - 

0,90 ± 0,51 LogMAR, 0 C ��� 3@C?V - 0,89 ± 0,50 LogMAR (@>0,05). 

'AV< ?0FVє=B0< 240;>AO 715@53B8 3>AB@>BC 7>@C. $07>< 7 F8< C G0AB8=8 

?0FVє=BV2 �� B0 ��� 3@C? 3>AB@>B0 7>@C ?V428I8;0AO 7024O:8 (�� 7 

V<?;0=B0FVєN �"�. � @57C;ьB0BV G5@57 12 <VA. C ?0FVє=BV2 �� 3@C?8 <8 

A?>AB5@V30;8 ?>:@0I5==O 3>AB@>B8 7>@C =0 10,9%, 0 C ?0FVє=BV2 ��� 3@C?8 =0 

7,3 % 2V4 40=8E 4> ?>G0B:C ;V:C20==O. !0B><VABь 3>AB@>B0 7>@C ?0FVє=BV2 � 

3@C?8 =57=0G=> ?>3V@H8;0Aь 3 =0 5,1% 70 12 <VAOFV2 ;V:C20==O, I> 

?>OA=NєBьAO AC?CB=V<8 7<V=0<8 <0:C;O@=>W 4V;O=:8 AVB:V2:8. #@>B5 7>@>2V 

DC=:FVW 240;>AO 715@53B8 CAV< ?0FVє=B0< � 3@C?8. 

�8=0<V:0 3>AB@>B8 7>@C ?0FVє=BV2 �, �� B0 ��� 3@C? 4> B0 ?VA;O ;V:C20==O 

?@54AB02;5=0 C B01;8FV 7.3. 

&01;8FO 7.3. 

�8=0<V:0 3>AB@>B8 7>@C 4>A;V46C20=8E 3@C? 4> B0 ?VA;O ?@>2545=>3> 
;V:C20==O (M±Sd) 

 

 

 

 

 

 

 

 

 

 

 

 

 

�>A;V46C20=V 3@C?8 4> ;V:C20==O ?VA;O ;V:C20==O 

� 3@C?0 
 

n = 33 

 

0,94±0,63 0,99±0,63 

 

@>0,05 

�� 3@C?0 
 

n = 28 

0,99±0,48 0,90 ± 0,51 

 

@>0,05 

��� 3@C?0 
 

n = 14 

0,96 ± 0,49 0,89 ± 0,50 

 

@>0,05 



p 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 4> B0 ?VA;O ?@>2545=>3> 

;V:C20==O 

 

� <5B>N :><?;5:A=>W >FV=:8 5D5:B82=>ABV EV@C@3VG=>3> ;V:C20==O !�� 

@57C;ьB0B8 &� B0 V<?;0=B0FVW HC=BC Ex-PRESS 1C;8 >1’є4=0=V. �=0;V7 

@57C;ьB0BV2 ?>:0702 28A>:C 5D5:B82=VABь >?5@0B82=>3> ;V:C20==O. /:I> �"& 

4> ?>G0B:C A?>AB5@565==O C 2AVE E2>@8E, ?@>>?5@>20=8E =0<8, AB0=>282 2 

A5@54=ь><C 31,0 ± 6,6 << @B.AB., B> G5@57 12 <VAOFV2 AB0=>282 20,7 ± 3,7 << 

@B.AB. &0:8< G8=>< �"& 7=8782AO =0 33,2 %. �V;ь:VABь 3V?>B5=78=8E 

?@5?0@0BV2 4> >?5@0FVW AB0=>28;0 2,5 ± 0,8, 0 G5@57 12 <VAOFV2 ?VA;O >?5@0FVW 

AB0=>28;0 1,3 ± 0,5. �V4A>B>: 7=865==O :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 

A:;02 48,0 %. �8=0<V:0 �"& B0 :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> V ?VA;O 

EV@C@3VG=>3> ;V:C20==O CAVE E2>@8E ?@>>?5@>20=8E =0<8 ?@54AB02;5=0 2 B01;. 

7.4 

&01;8FO 7.4 

�8=0<V:0 �"& (<< @B.AB.) B0 :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 C 
E2>@8E, ?@>>?5@>20=8E =0<8 (n = 42) (M±Sd) 

#>:07=8: �> 
>?5@0FVW 

1-9 
<VAOFь 

3-9 
<VAOFь 

6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

�"&  31,0 ±6,6 19,5±4,6 

 

p < 0 ,05 

19,9±3,6 

 

p < 0 ,05 

20,8±3,5 

 

p < 0 ,05 

20,9±2,9 

 

p < 0 ,05 

20,7±3,7 

 

p < 0 

,05 

�V;ь:VABь 
3V?>B5=782=8E 
?@5?0@0BV2 

2,5±0,8 1,1±0,6 

 

p < 0 ,05 

1,3±0,6 

 

p < 0 ,05 

1,2±0,4 

 

p < 0 ,05 

1,2±0,4 

 

p < 0 ,05 

1,3±0,5 

 

p < 0 

,05 

p 3 :>5DVFVє=B 4>AB>2V@=>ABV <V6 ?>:07=8:0<8 4> B0 ?VA;O ?@>2545=>3> 

;V:C20==O 

 

 



$57N<5 
#>@V2=NNG8 @57C;ьB0B8 :>=A5@20B82=8E V EV@C@3VG=8E <5B>4V2 

;V:C20==O, 2V4<VG0є<> 28A>:C 5D5:B82=VABь >1>E AB@0B53V9. &0:V A?>@V4=5=V 

@57C;ьB0B8 <>6=0 ?>OA=8B8 2G0A=> ?@>2545=>N ?0B>35=5B8G=> >@Vє=B>20=>N 

B5@0?VєN, O:0 4>72>;Oє :><?5=AC20B8 �"& V =5 4>?CAB8B8 4> 7=0G=>3> 

?>3V@H5==O 01> 2B@0B8 7>@C. !0B><VABь EV@C@3VG=5 ;V:C20==O є ?@>4>265==O< 

V 2 1030Bь>E 28?04:0E (45:><?5=A0FVO �"&) =5<8=CG8< =0?@O<:>< ;V:C20==O 

!��. �<?;0=B0FVO HC=BC EE-PRESS B0 &� C =0HV9 <>48DV:0FVW ?@82>48Bь 4> 

1V;ьH 28@065=>3> 7=865==O �"& 7 <5=H>N :V;ь:VABN 3V?>B5=782=8E 

?@5?0@0BV2. �=865==O �"&  2 3@C?V, 45 ?@>2>48;>AO :>=A5@20B82=5 ;V:C20==O 

AB0=>28;> 20,8%, C @07V EV@C@3VG=8E <5B>4V2 ;V:C20==O 3 33,2%. �<5=H5==O 

:V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 2 3@C?V, 45 ?@>2>48;>AO :>=A5@20B82=5 

;V:C20==O AB0=>28;> 35,3%, C @07V EV@C@3VG=8E <5B>4V2 ;V:C20==O 3 48,0%.  

�=B83;0C:><=V >?5@0FVW C :><1V=0FVW 7 (�� 4>72>;ONBь ?>:@0I8B8 

7>@>2V DC=:FVW, 0 =0;56=0 ?5@54>?5@0FV9=0 ?V43>B>2:0 2:;NG=> 7 

V=B@02VB@50;ь=8< 22545==O< 0=B8-VEGF ?@5?0@0BV2 4>72>;Oє C=8:=CB8 

206:8E 35<>@03VG=8E CA:;04=5=ь. ' 3@C?V V<?;0=B0FVW HC=BC EXPRESS 

?>:@0I5==O 3>AB@>B8 AB0=>28;> 7,3 %, C 3@C?V &� 3 10,9%. $07>< 7 B8< 

?0@0;5;ь=0 <548:0<5=B>7=0 3V?>B5=782=0 B5@0?VO, 70AB>AC20==O 

D>B>:>03C;OFVW AVB:V2:8 B0 V=B@02VB@50;ь=8E V=’є:FV9 0=B8-VEGF ?@5?0@0BV2 є 

=5>1EV4=>N C<>2>N 4>AO3=5==O :><?5=A0FVW �"& B0 AB01V;V70FVW 7>@>28E 

DC=:FV9.  

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>2V9 

?@0FV: 

1. %84>@GC: '#, !>28Fь:89 �/. �D5:B82=VABь :><1V=0FVW 

:>=A5@20B82=8E B0 EV@C@3VG=8E <5B>4V2 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8 =0 B;V 4V015B8G=>W @5B8=>?0BVW B0 >:;N7VW F5=B@0;ь=>W 25=8 

AVB:V2:8 01> WW 3V;>:. Journal of Ophthalmology = "DB0;ь<>;>3VG=89 

6C@=0; 2024;(3):16-23. DOI: 

https://doi.org/10.31288/oftalmolzh202431623  

 

https://doi.org/10.31288/oftalmolzh202431623


 

$"���� 8 
 

�!�+�!!/ �!&�-VEGF &�$�#�� ' #����-�!!� �(��&��!"%&� 
)�$'$��+!"�" ���'��!!/ �&"$�!!"� !�"��%�'�/$!"� 

���'�" � 

 

�>A;V465==O :>=F5=B@0FVW 5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= C 

2>;>7V ?5@54=ь>W :0<5@8 >:0 B0 WW 48=0<V:C ?V4 2?;82>< 0=B8-VEGF B5@0?VW 

?@>2545=>  C 25 E2>@8E (25 >G59) 7 !�� =0 B;V #�$ B0 "*�% 01> WW 3V;>: (IV � 

7DGC4). �>=B@>;ь=0 3@C?0 A:;0;0 20 E2>@8E 7 #�$, 0;5 157 !�� (IV � 7DGC4). 

IV � 7DGC4 3 25 E2>@8E (25 >G59) 7 !�� =0 B;V #�$ B0 "*�% 01> WW 

3V;>:, :>B@8< ?@>2>48;8 287=0G5==O @V2=O VEGF C 2>4O=8ABV9 2>;>7V 

?5@54=ь>W :0<5@8 >:0 4> B0 ?VA;O V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C. 

IV � 7DGC4 3 :>=B@>;ь=0 3@C?0, 20 E2>@8E 7 #�$, 0;5 157 !��, :>B@8< 

?@>2>48;>AO 287=0G5==O @V2=O VEGF C 2>;>7V ?5@54=ь>W :0<5@8 >:0 ?VA;O 

V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C.  

#@>2>48;>AO 282G5==O 2?;82C 0=B8-VEGF B5@0?VW =0 20A:C;O@870FVN 

@094C6:8 B0 :CB0 ?5@54=ь>W :0<5@8 V WW 7=0G5==O C ?V428I5==V 5D5:B82=>ABV 

EV@C@3VG=>3> ;V:C20==O !�� C E2>@8E IV� 3@C?8. 

#0FVє=BV2 IV� 3@C?8 1C;> ?@>>?5@>20=> C 72’O7:C 7 =5:><?5=A0FVєN 

(1V;ьH5 26 << @B.AB.) �"& =0 <0:A8<0;ь=V9 3V?>B5=782=V9 B5@0?VW. #>:07>< 4> 

>?5@0FVW DV;ьB@CNG>3> B8?C 1C;0 B0:>6 =5:><?5=A0FVO �"& C @07V 

70AB>AC20==O =5<0:A8<0;ь=>W 3V?>B5=782=>W B5@0?VW C 72’O7:C 7 

=5?5@5=>A8<VABN 45O:8E 3V?>B5=782=8E ?@5?0@0BV2. #0FVє=B0< IV � 3@C?8 

?@>2>48;8 :><1V=>20=5 EV@C@3VG=5 2B@CG0==O C 283;O4V (�� + �"� B0 

70:@8B>W 2VB@5:B><VW (���).  

#@8 1V><V:@>A:>?VW ?5@54=ь>3> 2V44V;C >:0 C ?0FVє=BV2 IV � 3@C?8 C 25 

28?04:0E 2V4<VG5=0 =5>20A:C;O@870FVO 7V=8G=>3> :@0N @094C6:8. #@8 

3>=V>A:>?VW C 20 28?04:0E 7 25 28O2;5=> =5>20A:C;O@=V <5<1@0=8 2 :CBV 

?5@54=ь>W :0<5@8 V 2 2 28?04:0E 7 25 28O2;5=> 3>=V>A8=5EVW. 



#0FVє=B0< IV� 3@C?8 ?@>2>48;8 0=B83;0C:><=V >?5@0FVW DV;ьB@CNG>3> 

B8?C, 0 A0<5 - B@015:C;>5:B><VN (&�) C =0HV9 <>48DV:0FVW 01> V<?;0=B0FVN 

<V=V-HC=BC E)$RESS. %&� ?@>2545=> C 18 28?04:0E 7 25 (72,0%). 

�<?;0=B0FVN <V=V-HC=BC Ex-PRESS C 7 28?04:0E 7 25 (28,0%). 

%&� O: A0<>ABV9=C >?5@0FVN ?@>25;8 2 13 28?04:0E 7 18 (72,2%), 2 B><C 

G8A;V =0 2 0@B8D0:VG=8E >G0E V 2 :><1V=0FVW 7 (�� + �"� 3 2 5 28?04:0E 7 18 

(27,8%). �<?;0=B0FVN <V=V-HC=BC Ex-PRESS O: A0<>ABV9=C >?5@0FVN ?@>25;8 

2 5 28?04:0E 7 7 (71,4%) V 2 :><1V=0FVW 7 (�� + �"� 3 2 2 28?04:0E 7 7 

(28,6%). 

� <5B>N ?@83=VG5==O =5>20A:C;O@870FVW @094C6:8 V :CB0 ?5@54=ь>W 

:0<5@8 >:0, 0 B0:>6 7 <5B>N ?>?5@5465==O 35<>@03VG=8E CA:;04=5=ь ?V4 G0A 

>?5@0FVW B0 4;O ?V428I5==O 5D5:B82=>ABV >?5@0FVW DV;ьB@CNG>3> B8?C CAV< 25 

?0FVє=B0< 70 5-7 4=V2 4> >?5@0B82=>3> 2B@CG0==O ?@>2>48;8AO V=B@0>:C;O@=V 

V=’є:FVW 0,5 <3 �CF5=BVAC (Ranibizumab, !>20@BVA (0@<0 ,B59= ��, 

,259F0@VO). 

� B01;8FV 8.1. ?@54AB02;5=> @>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> 

;V:C20==O. 

&01;. 8.1.  
$>7?>4V; ?0FVє=BV2 IV A 3@C?8 73V4=> ?@>2545=>3> ;V:C20==O  

#@>2545=5 ;V:C20==O IV A 3@C?0 
n = 25 

�2545==O Anti-VEGF 25 

�075@=0 :>03C;OFVO AVB:V2:8 3 

(��+�"� 2 

�><1V=>20=0 (��+��� 1 

%&� 13 

%&�+(��+�"� 5 

�<?;0=B0FVO HC=BC Ex-PRESS 5 

�<?;0=B0FVO HC=BC Ex-PRESS+(��+�"� 2 

 



�=B@02VB@50;ь=C V=’є:FVN ?0FVє=B0< IVA :><1V=C20;8 7 @>3V2:>28< 

?0@0F5=B57><. $>3V2:>289 ?0@0F5=B57 ?@>2>48;8 7 <5B>N 7=865==O �"& V 

701>@C 2>4O=8AB>W 2>;>38. �01V@ 2>4O=8AB>W 2>;>38 2 >1'є<V 0,1 <; ?@>2>48;8 

V=AC;V=>28< H?@8F>< 4;O 287=0G5==O :>=F5=B@0FVW VEGF C 2>;>7V ?5@54=ь>W 

:0<5@8 4> V=B@0>:C;O@=>3> 22545==O $0=V<V7C<01C.  

�01V@ 2>4O=8AB>W 2>;>38 4;O 287=0G5==O :>=F5=B@0FVW VEGF ?VA;O 

V=B@0>:C;O@=>W V=’є:FVW 0=B8-VEGF ?@>2>48;8 2 E>4V 0=B83;0C:><=>W >?5@0FVW 

G5@57 @>3V2:>289 ?0@0F5=B57 ?5@54 22545==O< 2 ?5@54=N :0<5@C >:0 

2VA:>5;0AB8:V2. 

�01V@ 2>4O=8AB>W 2>;>38 2 >1’є<V 0,1 <; 2 :>=B@>;ь=89 3@C?V ?@>2>48;8 

2 E>4V >?5@0B82=>3> 2B@CG0==O ?V4 G0A ?@>2545==O @>3V2:>2>3> ?0@0F5=B57C, 

?5@5410G5=>3> ?V4 G0A (��. 

�87=0G5==O 2<VABC D0:B>@0 @>ABC 5=4>B5;VN AC48= (VEGF) ?@>2>48;8 

C 2>;>7V ?5@54=ь>W :0<5@8 >:0 ;N48=8 <5B>4>< B25@4>D07=>3> 

V<C=>D5@<5=B=>3> 0=0;V7C 7 28:>@8AB0==O< =01>@C @5035=BV2 4;O 287=0G5==O 

:>=F5=B@0FVW VEGF ;N48=8 «Human VEGF (vascular endothelial cell growth 

factor) ELISA Kit» (28@>1=8: Wuhan Fine Biotech Co. Ltd, �8B09). 

�>4=8E CA:;04=5=ь ?VA;O V=B@0>:C;O@=8E V=’є:FV9 @0=V1V7C<01C C 25 

?0FVє=BV2 4>A;V46C20=>W 3@C?8 B0 C 20 ?0FVє=BV2 :>=B@>;ь=>W 3@C?8 <8 =5 

A?>AB5@V30;8. 

+5@57 3-5 4=V2 ?VA;O V=B@0>:C;O@=8E V=’є:FV9 @0=V1V7C<01C C ?0FVє=BV2 

IV A 3@C?8 A?>AB5@V30;0AO G0AB:>20 (20) 01> ?>2=0 (5) @54C:FVO 

=>2>CB2>@5=8E AC48= @094C6:8 (@8A. 8.1., 8.2.) B0 :CB0 ?5@54=ь>W :0<5@8 >:0. 



 

$8A. 8.1. !5>20A:C;O@870FVO @094C6:8 C ?0FVє=B0 7 !�� 4> 
V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C (AB@V;:>N ?>7=0G5=> 
=>2>CB2>@5=V AC48=8 @094C6:8) 

 

$8A. 8.2. #>2=0 @54C:FVO =>2>CB2>@5=8E AC48= @094C6:8 C ?0FVє=B0 
7 !�� ?VA;O V=B@0>:C;O@=>3> 22545==O @0=V1V7C<01C  

' ?0FVє=BV2 IV A 3@C?8 CA:;04=5=ь 2 E>4V 0=B83;0C:><=8E >?5@0FV9 =5 

1C;>. � ?VA;O>?5@0FV9=><C ?5@V>4V 3V?>B>=VO V <V;:0 ?5@54=O :0<5@0 

2=0A;V4>: =04<V@=>W DV;ьB@0FVW 2V4<VG5=0 2 3 28?04:0E 7 18 (16,7%) ?VA;O 

%&�. �VD5<0 28A>B>N 4> 3 << 2V4<VG5=0 2 3 28?04:0E 7 18 (16,7%) ?VA;O %&� V 

2 1 28?04:C 7 7 (14,3%) 3 ?VA;O V<?;0=B0FVW <V=V-HC=BC EXPRESS. "7=0:8 



?VA;O>?5@0FV9=>3> V@84>F8:;VBC 2V4<VG5=> 2 3 28?04:0E 7 18 (16,7%) ?VA;O 

%&� V 2 2 28?04:0E 7 7 (28,6%) ?VA;O V<?;0=B0FVW <V=V-HC=BC EXPRESS. 

�V4=>2;5==O A5@54=ь>W 3;818=8 ?5@54=ь>W :0<5@8, @>7A<>:BC20==O 3VD5<8 V 

7=8:=5==O O28I V@84>F8:;VBC 2V41C20;>AO 2 <560E 7 4=V2 ?VA;O >?5@0FVW =0 

B;V AB0=40@B=>3> ;V:C20==O. 

(V;ьB@0FV9=0 ?>4CH:0 D>@<C20;0Aь ?@>BO3>< 3-7 4=V2. %B01V;ь=VABь 

DV;ьB@0FV9=>W ?>4CH:8 ?V4B@8<C20;0Aь <0A065< >G=>3> O1;C:0. ,28 7 

:>=’N=:B828 7=V<0;8 =0 7-10 45=ь ?VA;O >?5@0FVW. 

#>2B>@=V 0=B83;0C:><=V >?5@0FVW C ?0FVє=BV2 IV A 1C;8 ?@>2545=V 2 

B5@<V= ?>=04 6 <VAOFV2 C 2 28?04:0E 7 18 (11,1%) ?VA;O %&�. 

%5@54=O 3>AB@>B0 7>@C C ?0FVє=BV2 IV A 3@C?8 4> >?5@0B82=>3> 

2B@CG0==O AB0=>28;0 0,94 ± 0,48 LogMar, 0 C ?VA;O>?5@0FV9=><C ?5@V>4V G5@57 

1, 3, 6, 9, 12 B0 24 <VAOFV - 0,93 ± 0,48; 0,91 ± 0,45; 0,89 ± 0,46; 0,88 ± 0,45; 0,89 

± 0,51 B0 0,88 ± 0,56 LogMar 2V4?>2V4=>. $V7=8FO <V6 A5@54=V<8 ?>:07=8:0<8 

3>AB@>B8 7>@C 4> >?5@0FVW B0 G5@57 24 <VAOFV є =54>AB>2V@=>N (@ = 0,68). 

&0:8< G8=>< C 1V;ьH>ABV ?0FVє=BV2 240;>AO 715@53B8 28EV4=89 @V25=ь 

3>AB@>B8 7>@C. 

�"& C ?0FVє=BV2 IV A 3@C?8 ?VA;O ;V:C20==O ACBBє2> V 4>AB>2V@=> 

7=8782AO 2 CAVE ?0FVє=BV2. �> ?>G0B:C ;V:C20==O �"& C 2AVE E2>@8E AB0=>282 

30,2 ± 5,8 << @B.AB., 0 ?VA;O >?5@0B82=>3> 2B@CG0==O G5@57 7 4=V2 - 17,3 ± 3,8 

<< @B.AB. �"& 7=8782AO =0 42,7 %. 

' 2V440;5=><C ?5@V>4V G5@57 12 <VA. ?VA;O 0=B83;0C:><=>W >?5@0FVW  

�"& AB0=>282 19,7 ± 2,2 << @B.AB. +5@57 24 <VA. �"& AB0=>282 2 A5@54=ь><C 

19,9 ± 4,6 << @B AB. �"& 7=8782AO =0 34,8 %. 

�8=0<V:0 @V2=O �"& C IV A 3@C?V 4> >?5@0FVW B0 2 @V7=V B5@<V=8 C 

?VA;O>?5@0FV9=><C ?5@V>4V ?@54AB02;5=0 =0 3@0DV:C (@8A. 8.3.). 



 

$8A. 8.3. �8=0<V:0 @V2=O 2=CB@VH=ь>>G=>3> B8A:C (<< @B. AB.) C IV 
A 3@C?V ?0FVє=BV2 4> >?5@0FVW B0 2 @V7=V B5@<V=8 ?VA;O ?@>2545=>3> 
EV@C@3VG=>3> ;V:C20==O 

 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2, O:V 70AB>A>2C20;8 CAV ?0FVє=B8 IV 

A 3@C?8 4> >?5@0B82=>3> 2B@CG0==O 2 A5@54=ь><C AB0=>28;0 2,4 ± 1,0, 0 C 

?VA;O>?5@0FV9=><C ?5@V>4V G5@57 1, 3, 6, 9, 12 V 24 <VA. - 1,2 ± 0,5 ; 1,3 ± 0,4; 1,3 

± 0,4; 1,2 ± 0,4 V 1,3 ± 0,5; 0,8 ± 0,8 2V4?>2V4=>. 

' B01;8FV 8.2. =02545=> :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E IV 

A 3@C?8 4> B0 ?VA;O >?5@0B82=>3> 2B@CG0==O. 
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&01;8FO 8.2. 
%5@54=O :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 C E2>@8E IV A 3@C?8 
4> B0 ?VA;O >?5@0B82=>3> 2B@CG0==O C @V7=V B5@<V=8 A?>AB5@565==O  

(M±Sd) 

�V;ь:VABь 
3V?>B5=78
2=8E 
?@5?0@0BV
2 4> 
;V:C20==O 

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 2 @V7=V B5@<V=8 
A?>AB5@565==O 

1-9 
<VAOFь 

3-9 <VAOFь 
6-9 
<VAOFь 

9-9 
<VAOFь 

12-9 
<VAOFь 

 

24-9 
<VAOFь 

2,4±1,0 
1,2±0,5 

p < 0 ,05 

1,3± 0,4 

p < 0 ,05 

1,3 ± 0,4 

p < 0 ,05 

1,2±0,4 

p < 0 ,05 

1,3±0,5 

p < 0 ,05 

 

0,8±0,8 

p < 0 ,05 

@ 3 2V@>3V4=VABь @V7=8FV :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 4> B0 2 ?@>F5AV 

;V:C20==O 

 

 �V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 ?5@54 >?5@0B82=8< 2B@CG0==O< B0 

C ?VA;O>?5@0FV9=><C ?5@V>4V G5@57 24 <VA. 7<5=H8;0Aь =0 66,7 %. 

�> ?>G0B:C ;V:C20==O :>=F5=B@0FVO VEGF C 2>;>7V ?5@54=ь>W :0<5@8 

?0FVє=BV2 IV A 3@C?8 AB0=>28;0 2 A5@54=ь><C 336,61 ± 270,33 ?3/<;, 0 G5@57 

5-7 4=V2 ?VA;O V=’є:FVW 47,86 ± 12,27 ?3/<;. ' :>=B@>;ь=V9 3@C?V =0 5-7 45=ь 

?VA;O V=’є:FVW 2 A5@54=ь><C AB0=>28;0 54,78±18,56 ?3/<;. $V25=ь VEGF C 

2>4O=8ABV9 2>;>7V ?5@54=ь>W :0<5@8 >:0 (?3/<;) C 4>A;V46C20=V9 3@C?V E2>@8E 

7 !�� 4> B0 ?VA;O V=B@0>:C;O@=>W V=’є:FVW @0=V1V7C<01C B0 C :>=B@>;ь=V9 3@C?V 

E2>@8E 7 #�$ ?@54AB02;5=> =0 3@0DV:C (@8A. 8.4.).  

 



 

$8A. 8.4. %5@54=V9 @V25=ь VEGF C 2>4O=8ABV9 2>;>7V ?5@54=ь>W 
:0<5@8 >:0 (?3/<;) C IV A 3@C?V 4> B0 ?VA;O V=B@0>:C;O@=>3> 22545==O 
$0=V1V7C<01C B0 C IV � 3@C?V :>=B@>;N ?VA;O V=B@0>:C;O@=>3> 22545==O 
$0=V1V7C<01C. 

 

 � 3@0DV:C 284=>, I> :>=F5=B@0FVO 5=4>B5;V0;ь=>3> D0:B>@C @>ABC 

AC48= C 2>;>7V ?5@54=ь>W :0<5@8 >:0 C IV A 3@C?8 ?VA;O V=B@02VB@50;ь=8E 

V=’є:FV9 @0=V1V7C<01C 7=86CєBьAO =0 85,8% G5@57 5-7 4=V2 ?VA;O V=’є:FVW. 

�>=F5=B@0FVO 5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= ?VA;O V='є:FVW C ?0FVє=BV2 

7 !�� 7=86CєBьAO 4> B0:>3> 6 @V2=O, O: V ?@8 #�$. 

 

$57N<5 
$57C;ьB0B8 >B@8<0=V =0<8 45<>=AB@CNBь, I> ?V428I5==O 2<VABC 

5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= 2V4V3@0є 28@VH0;ь=C @>;ь C @>728B:C 

!��. &0: 70 @57C;ьB0B0<8 =0H8E 4>A;V465=ь :>=F5=B@0FVO VEGF C 2>;>7V 

?5@54=ь>W :0<5@8 C @07V !�� ?5@528ICє :>=F5=B@0FVN VEGF C @07V #�$ 157 

2B>@8==>W 3;0C:><8 2 6 @07V2.  

!0HV @57C;ьB0B8 ?>:07CNBь B0:>6, I> 0=B8-VEGF B5@0?VO є 

5D5:B82=8< <5B>4>< 7=865==O :>=F5=B@0FVW 5=4>B5;V0;ь=>3> D0:B>@C @>ABC 

�о 
D4=і5і7у<45у

�іEля 
D4=і5і7у<45у

Ко=тDоль

КО
�Ц

��
& 
АЦ

ІЯ
 

' 
�О

�Я
��

!&
І�
 �
ОЛ

О�
І 

��
/�

Л

�О!ЛІ��'�А�І � '��



AC48= C @07V !��: G5@57 5-7 4=V2 ?VA;O 22545==O 0,5 <3 @0=V1V7C<01C 

:>=F5=B@0FVO VEGF 7<5=H8;0AO 4> :>=F5=B@0FVW ?>@V2=O;ь=>W 7 

:>=F5=B@0FVєN VEGF C @07V #�$ 157 2B>@8==>W 3;0C:><8. 

�;V=VG=V @57C;ьB0B8 =0H8E 4>A;V465=ь ?V4B25@46CNBь 28A>:C 

5D5:B82=VABь 0=B8-VEGF B5@0?VW C ?@83=VG5==V 20A:C;O@870FVW @094C6:8 V 

:CB0 ?5@54=ь>W :0<5@8. +5@57 3-5 4=V2 ?VA;O V=B@0>:C;O@=8E V=’є:FV9 

@0=V1V7C<01C A?>AB5@V30;0AO G0AB:>20 (80,0%) 01> ?>2=0 (20,0%) @54C:FVO 

=>2>CB2>@5=8E AC48= @094C6:8 B0 :CB0 ?5@54=ь>W :0<5@8 >:0 C ?0FVє=BV2 IV 

A 3@C?8. 

�><1V=0FVO �=B8-VEGF B5@0?VW B0 >?5@0FV9 DV;ьB@CNG>3> B8?C 

4>72>;ONBь 4>AO3B8 7=865==O �"& =0 42,7 %,  :><?5=A0FVW �"& 2 96,8 % 

28?04:V2, 7<5=H8B8 :V;ь:VABь 28:>@8AB0==O 3V?>B5=782=8E :@0?5;ь C 

2V440;5=><C ?VA;O>?5@0FV9=><C ?5@V>4V G5@57 24 <VA. =0 66,7 % V =5 

4>?CAB8B8 7=0G=>3> 7=865==O 3>AB@>B8 7>@C 2 88,2 % 28?04:V2. �B@CG0==O =5 

AC?@>2>46C20;>Aь 206:8<8 V=B@0- B0 ?VA;O>?5@0FV9=8<8 CA:;04=5==O<8, 

=0B><VABь <8 AB>AB5@V30;8 28@065=89 3V?>B5=782=89 5D5:B, 0 :V;ь:VABь 

0=B83;0C:><=8E ?@5?0@0BV2 7<5=H8;0Aь.  

�V;ь:VABь 35<>@03VG=8E CA:;04=5=ь (3VD5<0 4> 3 <<) 1C;0 =57=0G=>N V 

AB0=>28;0 16%. $07>< 7 B8< 3VD5<0 2 6>4=><C 28?04:C =5 28<030;0 

4>40B:>2>3> EV@C@3VG=>3> 2B@CG0==O V =5 ?@82>48;0 4> =572>@>B=>3> 

7=865==O 7>@C. 

$57C;ьB0B8, >B@8<0=V =0<8, ?>:07CNBь 28A>:C 5D5:B82=VABь 

28:>@8AB0==O V=3V1VB>@V2 VEGF 4;O ?>?5@5465==O  D>@<C20==O 

=5>20A:C;O@=8E <5<1@0= 2 4V;O=FV AD>@<>20=8E 2 E>4V >?5@0B82=>3> 

2B@CG0==O DV;ьB@0FV9=8E H;OEV2. "A:V;ь:8 ?>2B>@=V 0=B83;0C:><=V >?5@0FVW 

1C;8 ?@>2545=V 2 B5@<V= ?>=04 6 <VAOFV2 ;8H5 C 2  28?04:0E 7 18 ?VA;O %&� 

(11,1%). 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>2V9 

?@0FV: 

1. %84>@GC: '#, !>28Fь:89 �/. �=0G5==O 0=B8-VEGF B5@0?VW C 

?V428I5==V 5D5:B82=>ABV EV@C@3VG=>3> ;V:C20==O 2B>@8==>W 



=5>20A:C;O@=>W 3;0C:><8 = The role of anti-VEGF therapy in improving 

the efficacy of surgical treatment of secondary neovascular glaucoma. Acta 

Medica Leopoliensia = �ь2V2Aь:89 <548G=89 G0A>?8A. 2024;30(1-2):35-

49. DOI: https://doi.org/10.25040/aml2024.1-2.035  
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$"���� 9 
 

���+�!!/ �(��&��!"%&� ��%&"%'��!!/ 
&$�!%%���$��Ь!"� *���"("&"�"��'�/*�� ��/ 
���'��!!/ $�($��&�$!"� !��" #�!%"��!"� 

!�"��%�'�/$!"� ���'�" � 

 

�;O 282G5==O 5D5:B82=>ABV 70AB>AC20==O B@0=AA:;5@0;ь=>W 

F8:;>D>B>:>03C;OFVW (&%� *(�) C ;V:C20==V @5D@0:B5@=>W !�� ?V4 =0H8< 

A?>AB5@565==O< A?>AB5@565==O< 7=0E>48;>AO 26 ?0FVє=BV2 (26 >G59) 7 !��, 

:>B@8< 1C;> ?@>2545=> &%� *(�  C 72’O7:C 7 =5:><?5=A0FVєN (1V;ьH5 26 << 

@B.AB.) �"& =0 <0:A8<0;ь=V9 3V?>B5=782=V9 B5@0?VW. 12 ?0FVє=BV2 7 26 (46,2%) 

2V47=0G0;8 28@065=89 1>;ь>289 A8=4@>< =0 D>=V 28A>:>3> �"&, V=HV 14 

?0FVє=BV2 7 26 (53,8%) A:0@68;8AO =0 48A:><D>@B, 2V4GCBBO AB>@>==ь>3> BV;0 

2 >FV B0 ?5GV==O. 

�> ?>G0B:C 4>A;V465==O 0=B83;0C:><=V >?5@0FVW DV;ьB@CNG>3> B8?C, 0 

A0<5 - A8=>AB@015:C;>5:B><VN (%&�) 01> V<?;0=B0FVN <V=V-HC=BC E)-$RESS 

1C;> ?@>2545=> =0 14 >G0E 7 26 (53,8%). %&� ?@>2545=> C 10 28?04:0E 7 14 

(71,4%). �<?;0=B0FVN <V=V-HC=BC Ex-PRESS C 4 28?04:0E 7 14 (28,6%).. 

� B01;8FV 9.1. ?@54AB02;5=> @>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O. 

&01;. 9.1.  
$>7?>4V; ?0FVє=BV2 73V4=> ?@>2545=>3> ;V:C20==O 

#@>2545=5 ;V:C20==O  �V;ь:VABь >G59 

&%� *(� 

 

26 

�2545==O Anti-VEGF 11 

��� 2 

�><1V=>20=0 (��+�"�+��� 1 

 

�>AB@>B0 7>@C C ?0FVє=BV2 4> ?>G0B:C 4>A;V465==O AB0=>28;0 2V4 

A2VB;>?@>5:FVW 4> 0,7 70 %=5;;5=><. ":@5<89 V=B5@5A ?@54AB02;ONBь 7 



?0FVє=BV2 7 <:>@8A=>N= 3>AB@>B>N 7>@C - 0,05 V 28I5 70 %=5;;5=><, O:8< &%� 

*(� 1C;0 ?@>2545=0 O: :@09=V9 20@V0=B ;V:C20==O ?VA;O 2 V 1V;ьH5 

=5CA?VH=8E 0=B83;0C:><=8E >?5@0FV9. 

#@8 1V><V:@>A:>?VW ?5@54=ь>3> 2V44V;C >:0 C 2AVE 28?04:0E 2V4<VG5=0 

=5>20A:C;O@870FVO @094C6:8 B0 7V=8G=>3> :@0N. #@8 3>=V>A:>?VW C 21 

28?04:0E 7 26 (80,8%) 28O2;5=> =5>20A:C;O@=V <5<1@0=8 2 :CBV ?5@54=ь>W 

:0<5@8, >:@V< B>3> 2 15  28?04:0E 7 26 (57,7%) 28O2;5=> 3>=V>A8=5EVW. 

' 12 ?0FVє=BV2 2V4<VG0;8 =01@O: @>3V2:8, C 6 ?0FVє=BV2 7 F8E 12 

2V4<VG0;8 5@>7C20==O @>3V2:8, C 2 ?0FVє=BV2 7 F8E 12 - ?><CB=V==O V7 

28@07:C20==O< @>3V2:8. 

�024O:8 3V?>B5=782=><C 5D5:BC &%� *(� 1V;ьHVABь ?0FVє=BV2 ?VA;O 

?@>2545=>W ?@>F54C@8 2V4<VB8;8 7=8:=5==O 1>;ь>28E 2V4GCBBV2, ;8H5 3 

?0FVє=B8 7 12 (25,0%) 2V4<VG0;8 1>;ь>2V 2V4GCBBO ?>2’O70=V 7 V@84>F8:;VB><. 

$5HB0 ?0FVє=BV2 7 48A:><D>@B>< B0 ?5GV==O< >:0, 2V4<VB8;8 7=8:=5==O 01> 

7=0G=5 ?>:@0I5==O ?5@5;VG5=8E A8<?B><V2. !01@O: @>3V2:8 7=8: C 11 

?0FVє=BV2 7 12, 5@>7VW @>3V2:8 B0 28@07:8 5?VB5;V7C20;8AO C 2AVE 8 ?0FVє=BV2. 

%5@54=O 3>AB@>B0 7>@C 2 CAVE ?0FVє=BV2 4> ?@>2545==O &%� *(� 

AB0=>28;0 1,41 ± 0,7 LogMar, 0 ?VA;O ;V:C20==O G5@57 12 <VAOFV2 =57=0G=> 

?>:@0I8;0Aь 4> 1,36 ± 0,73 LogMar. �>AB@>B0 7>@C ?@>BO3>< 4>A;V465==O C 

21 ?0FVє=B0 1C;0 AB01V;ь=>N V ?@0:B8G=> =5 7<V=N20;0Aь. ' 5 ?0FVє=BV2 =0 

=0ABC?=89 45=ь ?VA;O ?@>F54C@8 3>AB@>B0 7>@C 7=878;0Aь 2V4 @0EC=:C ?0;ьFV2 

?5@54 >1;8GGO< 4> @CEC @C:8, I> <>6=0 ?>2’O70B8 V7 O28I0<8 

?VA;O>?5@0FV9=>3> V@84>F8:;VBC (4 >:0) B0 =01@O:>< @>3V2:8 (1 >:>).  &0:8< 

G8=>< 2 01A>;NB=V9 1V;ьH>ABV 28?04:V2 (77% >G59) 2 @57C;ьB0BV ?@>2545=>W 

&%� *(� 3>AB@>BC 7>@C 240;>AO 715@53B8. 

�"& ?VA;O ?@>2545=>W &%� *(� ACBBє2> V 4>AB>2V@=> (@ < 0,05) 

7=8782AO 2 CAVE ?0FVє=BV2 265 =0 =0ABC?=89 45=ь ?VA;O ?@>2545=>W ?@>F54C@8. 

�> ?>G0B:C ;V:C20==O �"& C 2AVE E2>@8E AB0=>282 2 A5@54=ь><C 34,54 ± 5,24 

<< @B.AB.,  ?VA;O ?@>F54C@8 =0 =0ABC?=89 45=ь - 19,62 ± 7,38 << @B.AB. �"& 

7=8782AO =0 43,2 %.  �"& G5@57 24 <VA. A?>AB5@565==O 2 A5@54=ь><C AB0=>282 



21,35 ± 5,90, �"& 7=8782AO =0 38,2% 2V4 28EV4=>3> @V2=O. �8=0<V:0 �"& 

?@54AB02;5=0 =0 3@0DV:C (@8A. 9.1). 

 

  

$8A. 9.1  �8=0<V:0 �"& (<< @B AB) C @V7=V B5@<V=8 A?>AB5@565==O 4> 
B0 ?VA;O ?@>2545==O &%� *(� C ?0FVє=BV2 7 @5D@0:B5@=>N !�� 

 

 � 3@0DV:C 284=>, I> �"& =0 4@C389 45=ь ?VA;O 2B@CG0==O ACBBє2> 

7=8782AO. +5@57 3 <VAOFV ?VA;O 2B@CG0==O 2V4A>B>: 7=865==O �"& AB0=>282 

43,5% 2V4 28EV4=>3>, I> ?@0:B8G=> 4>@V2=Nє A5@54=ь><C 7=0G5==N �"& 

G5@57 12 <VA. A?>AB5@565==O (2V4A>B>: 7=865==O �"& G5@57 12 <VA. = 44,2%).  

�V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2, O:V 70AB>A>2C20;8 CAV ?0FVє=B8 4> 

?>G0B:C ;V:C20==O, 2 A5@54=ь><C AB0=>28;0 2,69 ± 1,12, 0 ?VA;O ;V:C20==O 

G5@57 12 <VA. - 1,08 ± 0,84 (@8A. 9.2). �V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 

7<5=H8;0Aь =0 59,9%.  
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$8A. 9.2. �V;ь:VABь 70AB>AC20==O 3V?>B5=782=8E :@0?5;ь C @V7=V 
B5@<V=8 A?>AB5@565==O 4> B0 ?VA;O &%� *(� ?@8 @5D@0:B5@=V9 !�� 

 

�V4A>B>: 7=865==O 0=B83;0C:><=8E ?@5?0@0BV2 =0 1-9 <VAOFь 

A?>AB5@565==O ?VA;O &%� *(� AB0=>282 42,8%. !09=86G5 7=0G5==O 

70AB>A>2C20=8E 0=B83;0C:><=8E ?@5?0@0BV2 <8 A?>AB5@V30;8 G5@57 3 <VAOFV 

?VA;O ?@>F54C@8, 2V4A>B>: 7=865==O ?@5?0@0BV2 AB0=>282 64,3%. 

12 ?0FVє=BV2 7 26 (46,2%) ?@89<0;8 ?5@>@0;ь=> 0F5B07>;<V4 4> ?>G0B:C 

;V:C20==O,  0 ?VA;O ;V:C20==O G5@57 12 <VAOFV2 - 3 ?0FVє=B8 7 26 (11,5%).   

!09G0ABVH8<8 CA:;045==O<8 &%� *(� 1C;0 3VD5<0 28A>B>N 2V4 3 4> 4 

<< (6 >G59, 23,0%), 0 B0:>6 O28I0 V@84>F8:;VBC (5 >G59, 19,2%). 

$>7A<>:BC20==O 3VD5<8 V :C?C20==O O28I V@84>F8:;VBC 2V41C20;>AO 2 <560E 

>4=>3> B86=O ?VA;O ?@>F54C@8 =0 D>=V ?@>B870?0;ь=>3> ;V:C20==O. !5 

A?>AB5@V30;8 6>4=>3> 28?04:C 2V4H0@C20==O AVB:V2:8 G8 AC48==>W >1>;>=:8, 

@>728B:C :0B0@0:B8 B0 :@>2>28;82C C A:;>284=5 BV;>. 'A:;04=5==O &%� *(� 

?@54AB02;5=V 2 B01;8FV 9.2. 

 

 

 

 

 

 

�о 
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&01;8FO 9.2. 
'A:;04=5==O ?VA;O ?@>2545==O &%� *(� 

'A:;04=5==O 'AV E2>@V 

(n= 26) 

�V?>B>=VO 2 (7,7%) 

�VD5<0 6 (23,0%) 

�@84>F8:;VB 5 (19,2%) 

�V4H0@C20==O AC48==>W >1>;>=:8 0 (0%) 

�V4H0@C20==O AVB:V2:8 0 (0%) 

%C10B@>DVO 1 (3,8%) 

�5@0B8B 1 (3,8%) 

!01@O: @>3V2:8 1 (3,8%) 

�5<>DB0;ь< 0 (0%) 

�0B0@0:B0 0 (0%) 

 

�;V=VG=89 28?04>: 

�H9>F<6AVEFь &%� *(� G C4JVєAF4 ; !�� A4 HBAV #�$ 89@BAEFDGє 

A4EFGCA<= >?VAVKA<= 6<C48B>. 

#4JVєAF ". , 89 DB>V6, C9D95G646 CV8 A4L<@ ECBEF9D9:9AAO@ ; CD<6B8G 

#�$, EF4A CVE?O З��, 46VFDVO, 4DF<H4>VO, EF4A CVE?O C4AD9F<A4?ьABW 

?4;9DABW >B47G?OJVW EVF>V6><, 6FBD<AA4 BC9DB64A4 A9>B@C9AEB64A4 !�� ?V6B7B 

B>4. 

#�$, 4DF<H4>VO, EF4A CVE?O C4AD9F<A4?ьABW ?4;9DABW >B47G?OJVW 

EVF>V6>< CD46B7B B>4. 

� 4A4@A9;V 10 VAFD46VFD94?ьA<I 66989Aь 4nti-VEGF CD9C4D4FV6 8B 

?V6B7B B>4 F4 5 66989Aь 8B CD46B7B B>4. 

� 4A4@A9;V %&� F4 D96V;VO HV?ьFD4JV=A<I L?OIV6 ?V6B7B B>4. 

(V?ьFD4JV=A4 CB8GL>4 6V8EGFAO. 

�"& ?V6B7B B>4 33 @@ DF EF CB  4>?4>B6G A4 @4>E<@4?ьAV= 

7VCBF9A;<6AV= F9D4CVW. �BEFDBF4 ;BDG ;4 %A9??9AB@ 0,06 A.>. 



"5’є>F<6AB: B>B CB8D4;A9A9, ;@VL4A4 VA’є>JVO, A45DO> DB7V6>< ; 

6<D4;>G64AAO@, CB84?ьLV BF<KAV E9D98B6<M4 A9 BHF4?ь@BE>BCGNFьEO. )6BDG 

FGD5Gє 5V?ь B>4 F4 ?V6BW CB?B6<A< B5?<KKO. 

#D<=AOFB DVL9AAO CDB69EF< &%� *(� ?V6B7B B>4 ;4 8BCB@B7BN 

FD4AEE>?9D4?ьAB7B 8VB8AB7B ?4;9D4 (IRIDEX IQ 810 Laser Systems, Mountain 

View, CA, USA) V; ;BA8B@ G-probe. !4A9E9AB 20 ?4;9DA<I 4C?V>4JV= 6 @9:4I 

270 7D48GEV6, B@<A4NK< 3 7B8. F4  9 7B8., F4 ;BAG ?V@5G 6 8V?OAJV CBC9D98AVI 

IVDGD7VKA<I 6FDGK4Aь 5V?O A9EHBD@B64ABW HV?ьFD4JV=ABW CB8GL><. 

�<>BD<EFB6G64?4EO 9A9D7VO ?4;9D4 1500 mW. &D<64?VEFь 4C?V>4JVW EF4AB6<?4 

4 E (<Slow Coagulation Technique=). 

!4EFGCAB7B 8AO CVE?O CDBJ98GD< �"& EF4AB6<6 18 @@ DF EF. 59; 

7VCBF9A;<6A<I CD9C4D4FV6. +9D9; 14 8AV6 �"& EF4AB6<6 19 @@ DF EF, 

7BEFDBF4 ;BDG 0,08 A.>. , A45DO> DB7V6>< ;A<>, DB7V6>4 9CVF9?V;G64?4Eь. 

#4JVєAF>4 6V8@VF<?4 ;A<>A9AAO 5B?ьB6<I 6V8KGFFV6. 

+9D9; 3 @VE. �"& ?V6B7B B>4 EF4AB6<6 20 @@ DF EF (A4 F<@B?B?V).  

 

$57N<5 
"B65, @57C;ьB0B8 >B@8<0=V =0<8 45<>=AB@CNBь, I> &%� *(� є 

5D5:B82=8< <5B>4>< ;V:C20==O @5D@0:B5@=>W =5>20A:C;O@=>W 3;0C:><8, I> 

?@>O2;OєBьAO 28@065=8< 3V?>B5=782=8< 5D5:B><. �3V4=> =0H>3> 4>A;V465==O 

@V25=ь �"& ?VA;O ?@>2545=>W &%� *(� ACBBє2> 7=8782AO 2 CAVE ?0FVє=BV2 265 

=0 =0ABC?=89 45=ь ?VA;O ?@>2545=>W ?@>F54C@8 =0 43,2 %, 0 G5@57 24 <VAOFV2 

A?>AB5@565==O �"& 7=8782AO =0 38,2% 2V4 28EV4=>3> @V2=O. �V;ь:VABь 

3V?>B5=782=8E ?@5?0@0BV2 G5@57 12 <VAOFV2 7<5=H8;0Aь =0 59,9%, 0 2V4A>B>: 

?0FVє=BV2 I> ?@89<0;8 ?5@>@0;ь=> 0F5B07>;0<V4 7<5=H82AO =0 75%. 

#@>2545==O &%� *(� ?@82>48Bь 4> 7=8:=5==O 01> 7<5=H5==O A:0@3 =0 

1>;NGVABь V @>74@0BC20==O >:0. 

&%� *(� є 157?5G=8< <5B>4>< ;V:C20==O @5D@0:B5@=>W !��. �465 

6>4=>3> 7 A5@9>7=8E CA:;04=5=ь C 283;O4V 2B@0B8 A?@89=OBBO A2VB;0, 

AC10B@>DVW, DBV7VAC >G=>3> O1;C:0 B0 V=H8E <8 =5 A?>AB5@V30;8. 



#@>F54C@0 4>72>;Oє 715@53B8 3>AB@>BC 7>@C. ' =0H><C 4>A;V465==V 

A5@54=O 3>AB@>B0 7>@C CAVE ?0FVє=BV2 4> ?@>2545==O &%� *(� AB0=>28;0 1,26 

± 0,53 LogMar, 0 ?VA;O ;V:C20==O G5@57 12 <VAOFV2 =57=0G=> ?>:@0I8;0Aь 4> 

1,23 ± 0,53 LogMar. 

�@0E>2CNGV >B@8<0=V @57C;ьB0B8, FN ?@>F54C@C <>6=0 @5:><5=4C20B8 

?0FVє=B0< 7 :>@8A=8< 7>@><, O: 0;ьB5@=0B82=89 <5B>4 ;V:C20==O 01> ?VA;O 

=5240;8E A?@>1 0=B83;0C:><=8E DV;ьB@CNG8E >?5@0FV9. 

$57C;ьB0B8 4>A;V465=ь Fь>3> @>74V;C 48A5@B0FVW 2V4>1@065=> C =0C:>2V9 

?@0FV: 

1. %84>@GC: ', &><:V2 '. �0AB>AC20==O B@0=AA:;5@0;ь=>W 

F8:;>D>B>:>03C;OFVW 4;O ;V:C20==O @5D@0:B5@=>W =5>20A:C;O@=>W 

3;0C:><8. �:A?5@8<5=B0;ь=0 B0 :;V=VG=0 DV7V>;>3VO V 1V>EV<VO = 

Experimental and Clinical Physiology and Biochemistry. 2024;(3-4):5-14. 

DOI: https://doi.org/10.25040/ecpb2024.03-04.005 
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9.1. �;3>@8B< ;V:C20==O 2B>@8==>W !�� =0 D>=V #�$ B0 "*�% 01> WW 
3V;>: 

!0 >A=>2V @57C;ьB0BV2 =0H>3> 4>A;V465==O B0 0=0;V7C @>7@>1;5=8E 

V=H8<8 02B>@0<8 AE5< ;V:C20==O <8 @>7@>18;8 2;0A=89 0;3>@8B< ;V:C20==O 

!�� (@8A. 9.1.1.). �;3>@8B< 2:;NG0є ;V:C20==O D>=>2>3> 70E2>@N20==O, 

3V?>B5=782=C B5@0?VN, ;075@=5 ;V:C20==O, V=B@0>:C;O@=V V=’є:FVW 0=B8-VEGF 

?@5?0@0BV2, 2:;NG=> 7 ?0@0F5=B57>< @>3V2:8 C @07V 28A>:>3> �"&, ?5@5EV4 4> 

EV@C@3VG=8E <5B>4V2 ;V:C20==O 7 28:>@8AB0==O< CAVE :>=A5@20B82=8E <5B>4V2 

;V:C20==O 2 ?VA;O>?5@0FV9=><C ?5@V>4V, 70AB>AC20==O >?5@0FV9 4;O 

2V4=>2;5==O ?@>7>@>ABV >?B8G=8E A5@54>28I >:0 ((��, ���). ' @07V 1>;NG>W 

3;0C:><8 7 2V4ACB=VABN :>@8A=>3> 7>@C (3>AB@>B0 7>@C =86G0, =V6 ?@028;ь=0 

A2VB;>?@>5:FVO) 7 <5B>N 7<5=H5==O A8<?B><V2 @>74@0BC20==O V 4;O 

?@>DV;0:B8:8 CA:;04=5=ь <>6;820 &%� *(�.  

$57C;ьB0B8 =0H>3> 4>A;V465==O ?>:070;8, I> 4>B@8<0==O 

70?@>?>=>20=>3> 0;3>@8B<C 70157?5G8;> <>6;82VABь :><?5=A0FVW �"& B0 

715@565==O 7>@>28E DC=:FV9 C @07V B5@0?52B8G=>3> ;V:C20==O !��. %CG0A=0 

B5E=>;>3VW >?5@0B82=8E ;V:C20=ь, 7>:@5<0 B@015:C;>5:B><VO 7 D>@<C20==O< 

DV;ьB@0FV9=>3> :0=0;C, @>7@>1;5=0 =0<8, B0 V<?;0=B0FVO 4@5=06=>3> 

?@8AB@>N EXPRESS 7 ?>?5@54=V< 70AB>AC20==O< 0=B8-VEGF ?@5?0@0BV2 

5D5:B82=> 7=86Cє �"&. �><1V=>20=V >?5@0FVW ((�� B0 ���) 40NBь 

<>6;82VABь ?V428I8B8 3>AB@>BC 7>@C C 28?04:0E ?><CB=V=ь :@8HB0;8:0 V 

:@>2>28;82V2 2 A:;8AB5 BV;>. ' 28?04:0E 01A>;NB=>W 45:><?5=A>20=>W 

3;0C:><8 &%� *(� 5D5:B82=> 7=V<0є A8<?B><8 @>74@0BC20==O, 1>;V >:0 V 

?>?5@546Cє 9<>2V@=V CA:;04=5==O 28:;8:0=V B@>DVG=8<8 @>7;040<8 @>3V2:8 

2=0A;V4>: 28A>:>3> �"&. 

 



  

$8A. 9.1.1. �;3>@8B< ;V:C20;ь=>W B0:B8:8 ?@8 !�� =0 D>=V #�$ G8 
"*�% 01> WW 3V;>:. 

 

 

 

 

 



$"���� 10 
 

�!���� &� '�����Ь!�!!/ $��'�Ь&�&�� 

�"%�����!!/ 

 

�=0;V7 ;VB5@0BC@8 ?>:07Cє, I> ;V:C20==O !�� 70;8H0єBьAO 206;82>N 

<548:>-A>FV0;ь=>N ?@>1;5<>N. [3-5, 11] !572060NG8 =0 CAV ACG0A=V <5B>48 

?V428I5==O 5D5:B82=>ABV V 157?5G=>ABV B5@0?VW !��, WW 5D5:B82=VABь G0AB> 

70;8H0єBьAO =5704>2V;ь=>N. [5] &><C ?>HC: H;OEV2 5D5:B82=8E <5B>4V2 

;V:C20==O є 206;828< 70240==O< >DB0;ь<>;>3VW.  

�V:C20==O !�� 2:;NG0є :>=A5@20B82=V <5B>48 ;V:C20==O (3V?>B5=782=0 

B5@0?VO, 0=B8-VEGF B5@0?VO, ;075@=0 :>03C;OFVO AVB:V2:8), EV@C@3VG=V 

2B@CG0==O (@V7=V 2848 0=B83;0C:><=8E >?5@0FV9), 0 B0:>6 F8:;>45AB@C:B82=V 

<0=V?C;OFVW. [13] 

� ;VB5@0BC@V є ?>@V2=O=> <0;> 40=8E ?@8A2OG5=8E 282G5==N 

5D5:B82=>ABV :><?;5:A=8E <5B>4V2 ;V:C20==O, 0 B0:>6 ?>@V2=O==N @V7=8E 

<5B>4V2 ;V:C20==O !��.  

"B@8<0=V =0<8 @57C;ьB0B8 :>=A5@20B82=8E <5B>4V2 ;V:C20==O ?>:070;8 

WE 28A>:C 5D5:B82=VABь. 

' 3@C?V ?0FVє=BV2, :>B@8< ?@>2>48;8 28I5 ?5@5;VG5=5 ;V:C20==O, �"& 

7=8782AO <0965 =0 20%, :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 7=878;0Aь 

1V;ьH5, =V6 =0 40%, 0 DC=:FVW 70;8H8;8Aь ?@0:B8G=> AB01V;ь=8<8. !0HV 

@57C;ьB0B8 A?V2?040NBь 7 @57C;ьB0B0<8 02B>@V2 Hassaan Asif , Zhuangjun Si B0 

V=. 2022, :>B@V AB25@46CNBь, I> 0=B8-VEGF V='є:FVW 2 ?>є4=0==V 7 ;075@=>N 

:>03C;OFVєN AVB:V2:8 3 є >A=>2=8< <5B>4>< @54C:FVW =5>20A:C;O@870FVW, 

?V4B@8<:8 DV7V>;>3VG=>3> �"& B0 70?>1V30==O 70:@8BBO :CB0 ?5@54=ь>3> 

:0<5@8 >:0. [77]  "B65, :><1V=0FVO 7 ;075@=>N :>03C;OFVєN AVB:V2:8, 73V4=> 7 

4>A;V465==O<8, >A>1;82> C ?0FVє=BV2 7 #�$#, ?5@5410G0є :@0IV @57C;ьB0B8, 

0=V6 <>=>B5@0?VO 0=B8-VEGF, 4;O ;V:C20==O B0 ?@>DV;0:B8:8 

=5>20A:C;O@870FVW ?5@54=ь>3> 2V4B8=:C >:0 [20]. 



' =0H><C 4>A;V465==O G5@57 3-5 4=V2 ?VA;O V=B@0>:C;O@=8E V=’є:FV9 

@0=V1V7C<01C G0AB:>20 @54C:FVO =>2>CB2>@5=8E AC48= @094C6:8 2V4<VG5=0 2 

26 28?04:0E 7 33 (78,8%) V ?>2=0 @54C:FVO 2 7 28?04:0E 7 33 (21,2%). �"& 

?@81;87=> C 70 % 28?04:V2 G5@57 3 <VA. ?VA;O ;V:C20==O 1C2 :><?5=A>20=8< V 

2 A5@54=ь><C AB0=>282 19,0 ± 3,1 << @B. AB.(p<0,05). [78] #>4V1=V @57C;ьB0B8 

>B@8<0;8 Palfi Salavat MC B0 A?V202B>@8, O:V C 2022 @>FV ?@>2>48;8 

4>A;V465==O 2?;82C <>=>B5@0?VW - V=B@02VB@50;ь=>3> 1520F87C<01C =0 @53@5A 

=5>20A:C;O@870FWV B0 :><?5=A0FVN �"& C ?0FVє=BV2 7 !��. �>A;V465==O 

?@>45<>=AB@C20;> CA?VH=V @57C;ьB0B8: @53@5AVO =>2>CB2>@5=8E AC48= C 

?5@HV 4-7 4=V2 ?VA;O V=’є:FVW A?>AB5@53V;0Aь C 100% 28?04:V2 B0 :><?5=A0FVO 

�"& ?@81;87=> C 60% 28?04:V2 G5@57 3 <VAOFV ?VA;O V=’є:FVW. [78] 

!0 60;ь, C 1V;ьH>ABV 28?04:V2 2B>@8==>W !�� D0@<0:>;>3VG=5 

;V:C20==O =5 70157?5GCє 045:20B=>W 2V4?>2V4V =0 ?V428I5==O �"&. &><C 

70728G09 ?>B@V1=V EV@C@3VG=V 2B@CG0==O, B0:V O: V<?;0=B0FVO 4@5=06=8E 

?@8AB@>W2, B@015:C;5:B><VO 157 01> 7 <VB><VF8=>< C 01> 5-DB>@C@0F8;><, 0 

B0:>6 F8:;>45AB@C:B82=V ?@>F54C@8. [27] 

&@015:C;5:B><VO (DV;ьB@0FV9=0 EV@C@3VO 3;0C:><8) =0@07V є 

=09?>H8@5=VH8< EV@C@3VG=8< <5B>4>< ;V:C20==O !��. [46]  

� <5B>N ?V428I5==O 5D5:B82=>ABV &� C ?0FVє=BV2 7 !�� =0<8 

@>7@>1;5=0 <>48DV:0FVO FVєW >?5@0FVW 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C. 

�82G5==O ?VA;O>?5@0FV9=>3> ?5@51V3C, 48=0<V:8 �"& ?>:070;> 28A>:C 

5D5:B82=VABь 70?@>?>=>20=>W =0<8 >?5@0FVW. �"& 7=8782AO >4@07C G5@57 7 

4=V2 ?VA;O >?5@0B82=>3> 2B@CG0==O =0 47,2%, 1C2 ?@0:B8G=> AB01V;ь=8< 

2?@>4>26 CAь>3> ?5@V>4C A?>AB5@565==O  V  G5@57 12 <VAOFV2 7=865==O �"& 

?VA;O >?5@0FVW AB0=>28;> 36,4%. 

�>A;V465==O Sirisha Senthil  B0 A?V202B>@V2 C 2021 @>FV 

?@>45<>=B@C20;>, I> AC<0@=0 5D5:B82=VABь B@015:C;5:B><VW (:><?5=A0FVO 

�"&) =0 100 >G0E C ?0FVє=BV2 7 !�� =0 D>=V #�$ V AB0=>28;0 50%, 0 =0 D>=V 

"*�% 01> WW 3V;>: 3 75%. �2B>@8 ?>2’O7CNBь 28I89 @878: =5240G 

B@015:C;>5B><VW C ?0FVє=BV2 7 #�$ V7 ;VB=V< 2V:>< E2>@8E, H284:8< @53@5A>< 



=5>20A:C;O@870FVW, ?>B@51>N C 1V;ьHV9 :V;ь:>ABV V=’є:FV9 0=B8-VEGF B0 

2V4B5@<V=C20==O< >?5@0B82=>3> 2B@CG0==O. [79] 

' =0H><C 4>A;V465==V &� C =0HV9 <>48DV:0FVW 1C;0 5D5:B82=>N 

=570;56=> 2V4 5BV>;>3W @>728B:C !��. 

Shengqun Jiang B0 V=. (2020) 45<>=AB@CNBь 5D5:B82=VABь &� B0 

:><?5=A0FVN �"&  C 2AVE 29 4>A;V46C20=8E 28?04:0E. #>:07=8:8 CA?VEC 

>?5@0B8G=>3> 2B@CG0==O AB0=>28;8 96,6%, 93,1%, 89,7%, 86,2% V 82,8% G5@57 

1 B8645=ь, 1, 3, 6 V 12 <VAOFV2 ?VA;O B@015:C;5:B><VW 2V4?>2V4=>. [80] 

' =0H><C 4>A;V465==V AC<0@=89 CA?VE >?5@0FV9 (01A>;NB=89 V 

2V4=>A=89) 70 :@82>N �0?;0=- 5є@0 G5@57 6 <VAOFV2 ?VA;O >?5@0FVW &� 

AB0=>282 83,8 % 0 G5@57 12 <VAOFV2 378,2 %.  

!0H5 4>A;V465==O 45<>=B@Cє B0:>6, I> V=B@0>:C;O@=V V=є:FVW 0=B8-

VEGF ?@5?0@0BV2 ?5@54 >?5@0B82=8< 2B@CG0==O< 4>72>;ONBь 70?>1V3B8 

206:8< 35<>@03VG=8< CA:;04=5==O< >?5@0FVW. &0: 3VD5<0 ?VA;O ?@>2545=8E 

=0<8 >?5@0FV9 7 ?>?5@54=V< 22545==O< �CF5=BVAC 2V4<VG5=0 2 4 28?04:0E 7 28 

>G59. #>4V1=V @57C;ьB0B8 >B@8<0;8 Sardar M Khan B0 V=., 2023. �2B>@8 

?@>45<>=B@C20;8, I> V=B@02VB@50;ь=V V=’є:FVW 1520F87C<01C 2 ?>є4=0==V 7 

B@015:C;5:B><VєN 7 <VB><VF8=><-C ?@8 =5>20A:C;O@=V9 3;0C:><V 

?>?5@546CNBь 35<>@03VG=V CA:;04=5==O C ?VA;O>?5@0FV9=><C ?5@V>4V, 0465 

;8H5 =0 3 >G0E 7 40 2V4<VG0;0Aь  3VD5<0, O:0 @>7A<>:B0;0Aь =0 D>=V 

AB0=40@B=>W B5@0?VW ?@>BO3>< 2 B86=V2. [81] 

�>A;V465==O Xi Zhou B0 A?V202B>@V2 C 2023 @>FV B0:>6 ?>:070;8, I> 

0=B8-VEGF ?@5?0@0B8 <>6CBь ?>:@0I8B8 @57C;ьB0B8 B@015:C;5:B><VW ?@8 

!�� C :>@>B:>AB@>:>2V9 ?5@A?5:B82V (4> 6 <VAOFV2), 0;5 =5 2 4>23>AB@>:>2V9 

?5@A?5:B82V (1V;ьH5 6 <VAOFV2). *59 28A=>2>: <0є 7=0G5==O 4;O >?B8<0;ь=>3> 

G0AC B0 G0AB>B8 V=’є:FV9 0=B8-VEGF ?@8 ;V:C20==V @5D@0:B5@=>W !��. [82] 

&><C <8 70AB>A>2C20;8 V=є:FVW 0=B8-VEGF ?@5?0@0BV2 V 2 

?VA;O>?5@0FV9=><C ?5@V>4V C @07V ?@>3@5AC20==O =5>20A:C;O@870FVW @094C6:8, 

I> 70157?5G8;> AB01V;ь=V @57C;ьB0B8 EV@C@3VG=>3> ;V:C20==O C 2V440;5=><C 

?5@V>4V.  



":@V< 5D5:B82=>ABV &� 2 =0HV9 <>48DV:0FVW, =0<8 282G5=> 48=0<V:C 

�"& C ?0FVє=BV2 7 !�� ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS. $57C;ьB0B8, 

>B@8<0=V =0<8, ?>:07CNBь, I> �"& G5@57 12 <VA. ?VA;O >?5@0B82=>3> 

2B@CG0==O 7=8782AO =0 26,8 % 2V4 28EV4=>3> @V2=O (�"& 4> >?5@0FVW AB0=>282 

2 A5@54=ь><C 29,9 ± 1,7, 0 G5@57 12 <VAOFV2 ?VA;O >?5@0FVW 3 21,9 ± 4,4 << 

@B.AB.). ":@V< B>3>, CAV< ?0FVє=B0< 240;>AO 715@53B8 3>AB@>BC 7>@C, 0 C 

G0AB8=8 ?0FVє=BV2 3>AB@>B0 7>@C ?V428I8;0AO 7024O:8 (�� 7 V<?;0=B0FVєN 

�"�. � @57C;ьB0BV G5@57 12 <VA. <8 A?>AB5@V30;8 ?>:@0I5==O 3>AB@>B8 7>@C =0 

7,3 % 2V4 40=8E =0 ?>G0B:C ;V:C20==O. �V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 

7<5=H8;0Aь =0 45,8 %, 0 G0AB>B0 CA:;04=5=ь 2 E>4V B0 ?VA;O >?5@0FVW 1C;0 

<V=V<0;ь=>N.   

�0=V =0H>3> 4>A;V465==O G0AB:>2> A?V2?040NBь 7 @57C;ьB0B0<8 

=0C:>2FV2 Faried Mohammed Wagdy B0 Adel Galal Zaky, 2020, 45 �"& 4> 

?>G0B:C ;V:C20==O AB>=>282 28,2 ± 2,6 V 7=8782AO 4> 15,36 ± 1,6 G5@57 1 @V:  

?VA;O V<?;0=B0FVW HC=BC Ex-PRESS. $57C;ьB0B8 45<>=AB@CNBь 28@065=89 

3V?>B5=782=89 5D5:B C 2V440;5=><C ?5@V>4V. �V4A>B>: 7=865==O �"& 

AB0=>282 45,5%. &><C 02B>@8 22060NBь, I> 4@5=06=V ?@8AB@>W, 7>:@5<0 HC=B 

Ex-PRESS @5:><5=4>20=V 4;O ?5@28==>3> EV@C@3VG=>3> ;V:C20==O !��. [83] 

#@>B5 Nardi B0 V=. 2017 AB25@6CNBь, I> 5D5:B 7=865==O �"& ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS <>6=0 ?>@V2=OB8 7 5D5:B>< B@048FV9=>W 

B@015:C;5:B><VW, V ?>:07=8:8 CA?VH=>ABV 4C65 AE>6V. [84] 

 8 ?>@V2=O;8 5D5:B82=VABь B@015:C;>5:B><VW 7 D>@<C20==O< 

DV;ьB@0FV9=>3> :0=0;C B0 V<?;0=B0FVN <V=V-HC=BC Ex-PRESS C EV@C@3VG=><C 

;V:C20==V !��. �=0;V7 >A>1;82>AB59 @0==ь>3> ?VA;O>?5@0FV9=>3> ?5@51V3C 

?>:0702, I> V<?;0=B0FVO HC=BC Ex-PRESS <0;0 45I> <5=HC :V;ь:VABь 

?VA;O>?5@0FV9=8E CA:;04=5=ь, =V6 &�. &0: 3V?>B>=VO V <V;:0 ?5@54=O :0<5@0 

2=0A;V4>: =04<V@=>W DV;ьB@0FVW ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 2V4<VG5=0 

C 1 28?04:C 7 14 (7,1%), 0 ?VA;O &� 3 C 3 28?04:0E 7 28 (10,7%); 3VD5<0 

28A>B>N 4> 3 << ?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 2V4<VG5=0 2 1 28?04:C 7 

14 (7,1 %), 0 ?VA;O &� 3 2 4 28?04:0E 7 28 (14,3 %). /28I0 V@84>F8:;VBC ?VA;O 

V<?;0=B0FVW HC=BC Ex-PRESS A?>AB5@V30;8AO 2 2 28?04:0E 7 14 (14,3%), 0 



?VA;O &� 3 2 6 28?04:0E 7 28 (21,4%). $07>< 7 B8< =>@<0;V70FVO 3;818=8 

?5@54=ь>W :0<5@8, @>7A<>:BC20==O 3VD5<8 B0 7=8:=5==O O28I V@84>F8:;VBC 

2V41C;>AO ?@>BO3>< >4=>3> B86=O ?VA;O >1>E >?5@0FV9 C 2AVE E2>@8E. � 

6>4=><C 28?04:C =5 A?>AB5@V30;>AO CA:;04=5=ь, O:V 1 ?@825;8 4> 

=572>@>B=>3> 7=865==O 7>@C. 

$07>< 7 B8< 4>A;V465==O ?@>2545=V Kazuyuki Kawabata B0 V=. C 2019 

@>FV 45<>=AB@CNBь, I> =09G0ABVH8<8 CA:;04=5==O<8 C @0==ь><C 

?VA;O>?5@0FV9=><C ?5@V>4V 1C;8 3VD5<0 (C @07V V<?;0=B0FVW HC=BC Ex-PRESS - 

3 28?04:8 (21,4%), C @07V &� 3 20 28?04:V2 (66,7%)) B0 3V?>B>=VO (C @07V 

V<?;0=B0FVW HC=BC Ex-PRESS - 2 28?04:8 (14,3%), C @07V &� 3 17 28?04:V2 

(56,7%)). #>@V2=NNG8 2V4A>B:8 G0AB>B8 ?VA;OEV@C@3VG=8E CA:;04=5=ь, 

A?V22V4=>H5==O 3VD5<8 B0 3V?>B>=VW 1C;> 7=0G=> 28I8< C 3@C?V 

B@015:C;5:B><VW. #>OA=5==O< FVєW @V7=8FV <>6;82> є B5, I> 2 CAVE 28?04:0E 

40=>3> 4>A;V465==O &� ?@>2>48;8 H;OE>< AB2>@5==O :>=’N=:B820;ь=>3> 

:;0?BO <5B>4>< «fornix-based flap», O:89, O: 2V4><>, A?@8Oє 1V;ьHV9 

DV;ьB@0FVW, =V6 :>=’N=:B820;ь=89 :;0?>Bь >A=>2>N 4> ;V<1C («limbal‐based 

flap»). [85] &0:>6 28IC 5D5:B82=VABь &� C =0H><C 4>A;V465==V <>6=0 

?>OA=8B8 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C, I> ?>:@0ICє ?>:07=8:8 

2V4B>:C 2>4O=8AB>W 2>;>38.  

' =0H><C 4>A;V465==V 48=0<V:0 �"& C ?0FVє=BV2 ?VA;O &� B0 

V<?;0=B0FVW HC=BC Ex-PRESS 1C;0 ?>4V1=>N. �V?>B5=782=0 5D5:B82=VABь &� 

?5@52060;0 3V?>B5=782=C 5D5:B82=VABь V<?;0=B0FVW HC=BC Ex-PRESS, I> 

>A>1;82> ?><VB=> =0 9-9 <VAOFь A?>AB5@565==O. ":@V< B>3>, >?5@0FVO &� <0є 

1V;ьH 28@065=89 V AB01V;ь=89 3V?>B5=782=89 5D5:B. +5@57 12 <VAOFV2 ?VA;O &� 

A5@54=V9 @V25=ь �"& AB0=>282 20,1±3,3<< @B. AB. (36,4% 2V4 28EV4=>3>), 0 

?VA;O V<?;0=B0FVW HC=BC Ex-PRESS 3 21,9±4,4 << @B. AB. (26,8 % 2V4 

28EV4=>3>) (@<0,05). "B65, G5@57 12 <VAOFV2 ?VA;O >?5@0FVW 5D5:B82=VABь 

B@015:C;>5:B><VW C =0HV9 <>48DV:0FVW AB0=>28;0 78,2 %, 0 ?VA;O V<?;0=B0FVW 

HC=BC Ex-PRESS - 71,7 %. 

�06;82VABь =0H>W @>1>B8 ?>;O30є B0:>6 2 B><C, I> @>7@>1;5=0 =0<8 

2;0A=0 <>48DV:0FVO B@015:C;>5:B><VW 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C, 



ACBBє2> ?V428ICє 5D5:B82=VABь >?5@0FVW 70 @0EC=>: 1V;ьH 28@065=>W 

DV;ьB@0FVW 2>;>38 ?5@54=ь>W :0<5@8, I>, 9<>2V@=>, ?5@5H:>460є 70@>I5==N 

DV;ьB@0FV9=8E H;OEV2 V ?V428ICє 3V?>B5=782=89 5D5:B >?5@0FVW ?@8 

=5>20A:C;O@=V9 3;0C:><V. &0:8< G8=>< @>7@>1;5=0 =0<8 <>48DV:0FVO 

0=B83;0C:><=>W >?5@0FVW є 28A>:>5D5:B82=8< EV@C@3VG=8< 2B@CG0==O<, O:0 70 

5D5:B82=VABN =5 ?>ABC?0єBьAO V<?;0=B0FVW HC=BC Ex-PRESS. 

&0:>6 2 E>4V =0H>3> 4>A;V465==O <8 ?>@V2=O;8 5D5:B82=VABь 

:>=A5@20B82=8E V EV@C@3VG=8E <5B>4V2 ;V:C20==O !�� =0 B;V #�$ B0 "*�% 

01> WW 3V;>:. � <5B>N :><?;5:A=>W >FV=:8 5D5:B82=>ABV EV@C@3VG=>3> ;V:C20==O 

!�� @57C;ьB0B8 &� B0 V<?;0=B0FVW HC=BC Ex-PRESS 1C;8 >1’є4=0=V.  

�=0;V7 @57C;ьB0BV2 ?>:0702 28A>:C 5D5:B82=VABь >?5@0B82=>3> 

;V:C20==O. /:I> �"& 4> ?>G0B:C A?>AB5@565==O C 2AVE E2>@8E, 

?@>>?5@>20=8E =0<8, AB0=>282 2 A5@54=ь><C 31,0 ± 6,6 << @B.AB., B> G5@57 12 

<VAOFV2 AB0=>282 20,7 ± 3,7 << @B.AB. &0:8< G8=>< �"& 7=8782AO =0 33,2 %. 

� B>9 65 G0A C ?0FVє=BV2 =0 D>=V :>=A5@20B82=>3> ;V:C20==O ?>:07=8:8 

�"& 4> ?>G0B:C ;V:C20==O AB0=>28;8 26,4±8,8 << @B. AB., 0 G5@57 12 <VAOFV2 

?VA;O ;V:C20==O 3 20,9±4,3 << @B. AB. &0:8< G8=>< �"& 7=8782AO =0 20,8% 2V4 

28EV4=>3>. 

�<5=H5==O :V;ь:>ABV 3V?>B5=782=8E ?@5?0@0BV2 C ?0FVє=BV2, :>B@8< 

?@>2>48;>AO :>=A5@20B82=5 ;V:C20==O AB0=>28;> 35,3%, C @07V EV@C@3VG=8E 

<5B>4V2 ;V:C20==O 3 48,0%. ' 2AVE ?0FVє=BV2 240;>AO 715@53B8 3>AB@>BC 7>@C.  

!0HV @57C;ьB0B8 G0AB:>2> A?V2?040NBь 7 @57C;ьB0B0<8 Khalid AlRubaie 

B0 V=., 2021 [86], 45 :><?;5:A=0 B5@0?VO !�� 4>72>;8;0 715@53B8 7V@ C 95% 

28?04:V2 B0 :><?5=AC20B8 �"& C 62% 28?04:V2. 

�8A>:V @57C;ьB0B8 :>=A5@20B82=>3> ;V:C20==O !�� C =0H><C 

4>A;V465==V 4>2>4OBь, I> A2>єG0A=5 V ?@028;ь=5 ;V:C20==O 70E2>@N20=ь, O:V 

?@8725;8 4> @>728B:C 3;0C:><8, 0 B0:>6 70AB>AC20==O ACG0A=8E 

3V?>B5=782=8E ?@5?0@0BV2 <>6CBь 70157?5G8B8 :><?5=A0FVN �"& V 

AB01V;V70FVN ?5@51V3C 2B>@8==>W !��.  

"4=8< V7 =09206;82VH8E 5B0?V2 =0H>3> 4>A;V465==O 1C;> 282G5==O 

48=0<V:8 :>=F5=B@0FVW 5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= ?VA;O 

https://pubmed.ncbi.nlm.nih.gov/?term=AlRubaie+K&cauthor_id=34650870


V=B@02VB@50;ь=8E V=’є:FV9 @0=V1V7C<01C V 4>A;V465==O 2?;82C 0=B8-VEGF 

B5@0?VW =0 @57C;ьB0B8 EV@C@3VG=>3> ;V:C20==O 2B>@8==>W !��.  

VEGF 2V4V3@0є :;NG>2C @>;ь C 28=8:=5==V !��. �3V4=> @O4C >AB0==VE 

4>A;V465=ь @V25=ь :>=F5=B@0FVW VEGF C 2>4O=8ABV9 2>;>7V ?5@54=ь>W :0<5@8 

>:0 C ?0FVє=BV2 7 !�� 7=0G=> 28I89 =V6 C ?0FVє=BV2 7 V=H8<8 B8?0<8 

3;0C:>< [87]. 

&0:>6 73V4=> 4>A;V465=ь R. C. Tripathi B0 V=. (1998) C 2>4O=8ABV9 2>;>7V 

?0FVє=BV2 7 @C15>7>< =0 D>=V !�� 28O2;5=> 28I89 @V25=ь VEGF C ?>@V2=O==V 

7 :>=F5=B@0FVєN VEGF C 2>4O=8ABV9 2>;>7V ?0FVє=BV2 7 ?5@28==>N 

2V4:@8B>:CB>2>N 3;0C:><>N [88]. 

Sawada O. B0 V=. C A2>є<C 4>A;V465==V ?VA;O V=B@02VB@50;ь=>W V=’є:FVW 

1520F87C<01C C ?0FVє=BV2 7 4V015B8G=>N @5B8=>?0BVєN 28O28;8, I> 

:>=F5=B@0FVO VEGF C 2>4O=8AB89 2>;>7V AB0=>28;0 2 A5@54=ь><C 326±125 

?3/<; 4> V=B@02VB@50;ь=>3> 22545==O, 0 ?VA;O V=’є:FVW 1520F87C<01C 7=878;0Aь 

4> 31±14 ?3/<; 2 CAVE >G0E G5@57 7 4=V2 ?VA;O V=’є:FVW, I> AB0=>28Bь 

7<5=H5==O :>=F5=B@0FVW ?@81;87=> 2 10 @07V2 [89].  

' =0H><C 4>A;V465==V <8 >B@8<0;8 AE>6V ?>:07=8:8: :>=F5=B@0FVO 

5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= C 2>;>7V ?5@54=ь>W :0<5@8 >:0 ?VA;O 

V=B@02VB@50;ь=8E V=є:FV9 @0=V1V7C<01C 7=0G=> 7=878;0Aь: 2 A5@54=ь><C 2V4 

336,61±270,33 ?3/<;  4> 47,86±12,27 ?3/<;  G5@57 5-7 4=V2 ?VA;O V=’є:FVW.  

' 4>A;V465==V Masahiko Shimura B0 V=. (2024) 282G0;8 48=0<V:C 

:>=F5=B@0FVW VEGF C 2>4O=8ABV9 2>;>7V  C ?0FVє=BV2 7 #�$ B0 ?>@V2=N20;8 V7 

@V2=5< VEGF C 74>@>28E >G0E ?VA;O 22545==O D0@8F8<01C. �>=F5=B@0FVO 

VEGF 2 >G0E 7 #�$ =0 ?>G0B:C AB0=>28;0 93,8 ± 67,0 ?3/<;, I> 1C;> 7=0G=> 

28I5, =V6 C 74>@>28E >G0E >G0E (15,0 ± 7,4 ?3/<;). +5@57 <VAOFь ?VA;O ?5@H>W 

V=’є:FVW D0@8FV<01C :>=F5=B@0FV VEGF 7=0G=> 7=878;0Aь 4> 5,9 ± 23,9 (0,993

142,8) ?3/<;. [90]. 

�3V4=> =0H8E 4>A;V465=ь C ?0FVє=BV2 7 #�$ :>=F5=B@0FVO 

5=4>B5;V0;ь=>3> D0:B>@C @>ABC AC48= ?VA;O V=B@02VB@50;ь=8E V=є:FV9 

@0=V1V7C<01C =0 5-7 45=ь 2 A5@54=ь><C AB0=>28;0 54,78±18,56 ?3/<; . "B65, 

https://pubmed.ncbi.nlm.nih.gov/?term=Tripathi+RC&cauthor_id=9479280
https://pubmed.ncbi.nlm.nih.gov/?term=Tripathi+RC&cauthor_id=9479280


:>=F5=B@0FVO VEGF C ?0FVє=BV2 7 !�� ?VA;O V='є:FVW 0=B8-VEGF 7=86CєBьAO 

4> B0:>3> 6 @V2=O, O: V ?@8 #�$ 157 !��. 

�<5=H5==O :>=F5=B@0FVW VEGF C 2>;>7V ?5@54=ь>W :0<5@8 A?@8Oє 

@54C:FVW =5>20A:C;O@870FVW, I> ?@872>48Bь 4> 7<5=H5==O 70?0;ь=>3> ?@>F5AC 

B:0=8= >:0 [91]. 

�=B8-VEGF B5@0?VO є 5D5:B82=8< <5B>4>< ?@83=VG5==O 

=5>20A:C;O@870FVW @094C6:8 V :CB0 ?5@54=ь>W :0<5@8 >:0 (G5@57 3-5 4=V2 ?VA;O 

V=B@0>:C;O@=8E V=’є:FV9 @0=V1V7C<01C <8 A?>AB5@V30;8 G0AB:>2C (20 28?04:V2 

7 25) 01> ?>2=C (5 28?04:V2 7 25) @54C:FVN =>2>CB2>@5=8E AC48= @094C6:8 B0 

:CB0 ?5@54=ь>W :0<5@8 >:0). 

�=0;>3VG=V @57C;ьB0B8 ?@>45<>=AB@C20;8 Sergiy Rykov B0 V=. (2024), 45 

?VA;O ?@>2545=>3> ;V:C20==O ?0FVє=BV2 7 !�� A?>AB5@V30;8 ?>2=C @54C:FVN 

=5>20A:C;O@870FVW @094C6:8 C 100 % 28?04:V2 ?@>BO3>< 5-7 4=V2. [92] 

":@V< B>3>, @57C;ьB0B8 >B@8<0=V =0<8 ?>:07CNBь 28A>:C 5D5:B82=VABь 

28:>@8AB0==O V=3V1VB>@V2 VEGF 4;O ?>?5@5465==O  D>@<C20==O 

=5>20A:C;O@=8E <5<1@0= 2 4V;O=FV AD>@<>20=8E 2 E>4V >?5@0B82=>3> 

2B@CG0==O DV;ьB@0FV9=8E H;OEV2. "A:V;ь:8 ?>2B>@=V 0=B83;0C:><=V >?5@0FVW 

1C;8 ?@>2545=V 2 B5@<V= ?>=04 6 <VAOFV2 ;8H5 C 2 28?04:0E 7 18 ?VA;O %&�. 

� @57C;ьB0BV ?@>2545=>3> =0<8 ;V:C20==O (:><1V=0FVO 0=B8-VEGF 

B5@0?VW B0 >?5@0FV9 DV;ьB@CNG>3> B8?C) 240;>Aь 4>AO3B8 7=865==O �"& =0 

47,2 % (4> ?>G0B:C ;V:C20==O �"& C 2AVE E2>@8E AB0=>282 30,2 ± 5,8 << 

@B.AB., 0 ?VA;O >?5@0B82=>3> 2B@CG0==O G5@57 7 4=V2 - 17,3 ± 3,8 << @B.AB.), 

:><?5=A0FVW �"& 2 96,8 % 28?04:V2, 7<5=H8B8 :V;ь:VABь 28:>@8AB0==O 

3V?>B5=782=8E :@0?5;ь C 2V440;5=><C ?VA;O>?5@0FV9=><C ?5@V>4V G5@57 24 <VA. 

=0 66,7 % V =5 4>?CAB8B8 7=0G=>3> 7=865==O 3>AB@>B8 7>@C 2 88,2 % 28?04:V2. 

' 4>A;V465==V Ling Bai B0 V=. (2022) �"& 4> ;V:C20==O AB0=>282 28,4 ± 

2,2 << @B. AB. #VA;O ;V:C20==O (V=’є:FVW :>=15@F5?BC B0 0=B83;0C:><=>W 

>?5@0FVW) �"& 7=8782AO 4> 16,1 ± 1,6 << @B. AB. �"& 7=8782AO =0 43,3%. *5 

A2V4G8Bь ?@> B5, I> V=B@0>:C;O@=0 V=’є:FVO anti-VEGF ?@5?0@0BV2 4> >?5@0FVW 

71V;ьHCє 2V@>3V4=VABь CA?VEC ?>40;ьH>W EV@C@3VW !��. [75] 



�2B>@8   Yalvac I. S., Eksioglu U. 2:07CNBь, I> 3VD5<0 є 

=09?>H8@5=VH8< CA:;04=5==O< ?V4 G0A V ?VA;O >?5@0FV9 DV;ьB@CNG>3> B8?C C 

?0FVє=BV2 7 !�� B0 ?>2V4><;ONBь ?@> 28=8:=5==O 3VD5<8 2 A5@54=ь><C C  83

20% 28?04:V2. [93]. 

� =0H><C 4>A;V465==V :V;ь:VABь 35<>@03VG=8E CA:;04=5=ь (3VD5<0 4> 3 

<<) 1C;0 =57=0G=>N V AB0=>28;0 16%. $07>< 7 B8< 3VD5<0 2 6>4=><C 28?04:C 

=5 28<030;0 4>40B:>2>3> EV@C@3VG=>3> 2B@CG0==O V =5 ?@82>48;0 4> 

=572>@>B=>3> 7=865==O 7>@C. 

"B65, =0H5 4>A;V465==O 45<>=B@Cє, I> ?5@54>?5@0FV9=0 ?V43>B>2:0 C 

283;O4V V=B@02VB@50;ь=>W V='є:FVW 0=B8-VEGF 1;>:Cє 282V;ь=5==O VEGF, I> 

A;C3Cє O: 4>?><V6=89 <5B>4 2 B5@0?VW !�� B0 70157?5GCє CA?VH=C @50;V70FVN 

0=B83;0C:><=>W >?5@0FVW. 

&0:>6 2 =0H><C 4>A;V465==V <8 282G0;8 5D5:B82=VABь 70AB>AC20==O 

B@0=AA:;5@0;ь=>W F8:;>D>B>:>03C;OFVW C ;V:C20==V @5D@0:B5@=>W 

=5>20A:C;O@=>W 3;0C:><8, 2 B><C G8A;V C ?0FVє=BV2 7 «:>@8A=8<» 7>@><. 

(&%� *(� є 2V4=>A=> =>2>N F8:;>45AB@C:B82=>N ?@>F54C@>N 4;O 

;V:C20==O @5D@0:B5@=8E 3;0C:><, 7>:@5<0 V !�� [63,94]. 

� E>4V =0H>3> 4>A;V465==O C 2AVE ?0FVє=BV2 4> ?>G0B:C ;V:C20==O �"& 

AB0=>282 2 A5@54=ь><C 34,54 ± 5,24 << @B.AB., 0 ?VA;O ?@>F54C@8 =0 =0ABC?=89 

45=ь - 19,62 ± 7,38 << @B.AB. �"& 7=8782AO =0 43,2 %. +5@57 24 <VA. 

A?>AB5@565==O �"& 2 A5@54=ь><C AB0=>282 21,35± 5,90, I> 45<>=AB@Cє 

7=865==O �"& =0 38,2% 2V4 28EV4=>3> @V2=O. !0HV 40=V A?V2?040NBь 7 

@57C;ьB0B0<8 Zemba M, Dumitrescu OM B0 V=. 2022, 45 02B>@8 707=0G0NBь 

CA?VH=VABь ?@>2545==O F8:;>45AB@C:B82=8E 2B@CG0=ь C 283;O4V :><?5=A0FVW 

�"& 1V;ьH =V6 =0 30% ?>@V2=O=> 7 107>28< @V2=5< C ?0FVє=BV2 7 !�� [94]. 

�V;ь:VABь 0=B83;0C<><=8E ?@5?0@0BV2 G5@57 12 <VA. ?VA;O ?@>F54C@8 

1C;> 7=865=> 4> 1,08 ± 0,84 - =0 59,9% 2V4 28EV4=>3> @V2=O. � :V;ь:VABь 

?0FVє=BV2 I> ?@89<0;8 ?5@>@0;ь=> 0F5B07>;0<V4 7<5=H8;0Aь =0 75% G5@57 12 

<VA. ?VA;O &%� *(�. "B@8<0=V =0<8 40=V AE>6V 7 @57C;ьB0B0<8 4>A;V465=ь 

02B>@V2, 45 G5@57 12 <VA. :V;ь:VABь 3V?>B5=782=8E ?@5?0@0BV2 1C;0 7=865=0 4> 



1,54, 0 :V;ь:VABь ?0FVє=BV2, I> ?>B@51C20;8 ?5@>@0;ь=>3> ?@89><C 

0F5B07>;0<V4C 7=878;0Aь =0 67% [95] 

�3V4=> 4>A;V465=ь 02B>@V2 Khodeiry MM, Lauter AJ B0 V=. 2023 

28:>@8AB0==O 157?5@5@2=>W &%� *(� (?>BC6=VABь 3 1250 <�B V B@820;VABь 3 

4 A5:C=48) 28O28;> CA?VH=VABь :><?5=A0FVW �"& B0 715@565==O 7>@>28E 

DC=:FV9 V C 2V440;5=><C ?5@V>4V G5@57 24 <VAOFV 2 64,2% 28?04:V2. $07>< 7 B8< 

02B>@8 A?>AB5@V30;8AO CA:;04=5==O C 283;O4V 7=865==O 3>AB@>B8 7>@C (13,2%) 

V 70?0;ь=V @50:FVW (9,4%) [96]. 

' =0H><C 4>A;V465==V 3>AB@>B0 7>@C ?@>BO3>< 4>A;V465==O C 21 

?0FVє=B0 1C;0 AB01V;ь=>N V ?@0:B8G=> =5 7<V=N20;0Aь. +5@57 12 <VA. ?VA;O 

4>A;V465==O 3>AB@>B0 7>@C 2 A5@54=ь><C A:;040;0 1,23 ± 0,53 LogMar. &@510 

2:070B8 28EV4=C 3>AB@>BC 7>@C ' 19,2% 28?04:V2 =0 =0ABC?=89 45=ь ?VA;O 

?@>F54C@8 3>AB@>B0 7>@C 7=878;0Aь 2V4 28EV4=>3> @V2=O. ' 15,4% 28?04:V2 

7=865==O 3>AB@>B8 7>@C ?>2’O70=5 7 O28I0<8 ?VA;O>?5@0FV9=>3> 

V@84>F8:;VBC B0 C 3,8% 28?04:V2 ?>2’O70=5 7 =01@O:>< @>3V2:8. *V O28I0 

7=8:0;8 ?@>BO3>< 7-10 4=V2 7024O:8 AB0=40@B=><C ;V:C20==N. &0:8< G8=>< 2 

01A>;NB=V9 1V;ьH>ABV 28?04:V2 2 @57C;ьB0BV ?@>2545=>W &%� *(� 3>AB@>BC 

7>@C 240;>AO 715@53B8. 

�@0E>2CNGV >B@8<0=V @57C;ьB0B8, FN ?@>F54C@C <>6=0 @5:><5=4C20B8 

?0FVє=B0< 7 :>@8A=8< 7>@><, O: 0;ьB5@=0B82=89 <5B>4 ;V:C20==O 01> ?VA;O 

=5240;8E A?@>1 0=B83;0C:><=8E DV;ьB@CNG8E >?5@0FV9. 

"4=8< V7 =09G0ABVH8E CA:;04=5=ь ?VA;O ?@>2545=>W &%� *(� 1C;0 

70?0;ь=0 @50:FVO C 283;O4V O28I V@84>F8:;VBC (19,2% 28?04:V2). �2B>@8 

Guzun O, Zadorozhnyy O B0 V=. 2024 707=0G0NBь, I> C ?0FVє=BV2 7 !��, EB> 

>B@8<C202 ;V:C20==O 4V>4=8< ;075@>< A5@54 CAVE CA:;04=5=ь =09G0ABVH5 

7CAB@VG0;8Aь 70?0;ь=V @50:FVW (46% 28?04:V2) [95]. 

�>A;V465==O 02B>@V2 Ramli N, Htoon HM, Ho CL, B0 V=. 2012 ?>:070;8, 

I> 3V?>B>=VO ?VA;O ?@>2545==O &%� *(� C ?0FVє=BV2 7 @5D@0:B5@=>N 

2B>@8==>N =5>20A:C;O@=>N 3;0C:><>N 28=8:0є C 9 @07V2 G0ABVH5 ?>@V2=O=> 7 

V=H8<8 B8?0<8 3;0C:><8 [97] 



�3V4=> =0H8E A?>AB5@565=ь, A5;5:B82=0 B0 :>=B@>;ь>20=0 45AB@C:FVO 

F8;V0@=>3> BV;0 70 4>?><>3>N &%� *(� V7 ?>2V;ь=>N :>03C;OFVєN C 

?0FVє=BV2 7 !�� ?@872>48Bь 4> 28=8:=5==O 3V?>B>=VW ?VA;O ?@>2545==O 

?@>F54C@8 ;8H5 C 7,7% 28?04:V2. �@C=BCNG8Aь =0 F8E 40=8E, <8 22060є<>, 

I> &%� *(� є 5D5:B82=8< 20@V0=B>< :>=B@>;N �"& C ?0FVє=BV2 V7 

=5:><?5=A>20=>N !��. 

' ;VB5@0BC@=8E 465@5;0E >?8A0=V 40=V ?@> A5@9>7=V CA:;04=5==O, C 

283;O4V 2B@0B8 A?@89=OBBO A2VB;0, AC10B@>DVN, :@0I5 0B@>DVN B0 V=HV [98, 

99], >4=0: B0:8E 206:8E CA:;04=5=ь C =0H><C 4>A;V465==V <8 =5 

A?>AB5@V30;8, >:@V< >4=>3> 28?04:C AC10B@>DVW >G=>3> O1;C:0.  

�5@CG8 4> C2038, I> 1V;ьHVABь ?0FVє=BV2 40=>3> 4>A;V465==O (14 >G59, 

53,9%) @0=VH5 ?5@5=5A;8 0=B83;0C:><=C >?5@0FVN, V 2 @57C;ьB0BV �"& 1C2 

=5:><?5=A>20=8<, &%� *(� <>6=0 22060B8 0;ьB5@=0B82>N DV;ьB@0FV9=V9 

EV@C@3VW 7 28:>@8AB0==O< 0=B8<5B01>;VBV2 C ?0FVє=BV2 7 @5D@0:B5@=>N 

1>;NG>N !��. 

�8@065=89 3V?>B5=782=89 5D5:B A2V4G8Bь ?@> B5, I> &%� *(� є 

5D5:B82=8< <5B>4>< ;V:C20==O @5D@0:B5@=>W !��. 

&0:>6 2 E>4V 4>A;V465==O <8 287=0G8;8 0;3>@8B< ;V:C20;ь=8E 4V9 C 

@07V !�� ?@8 #�$ 01> "*�% 01> WW 3V;>:.  

� ACG0A=V9 ;VB5@0BC@V VA=Cє 4>A8Bь 1030B> AE5< ;V:C20==O !��, O:V 

2V4@V7=ONBьAO ?>A;V4>2=VABN V ?>:070<8 4> ?52=8E =0?@O<:V2 ;V:C20==O.  

James C. Tsai and M. Bruce shields C A2>W9 AE5<V 1V;ьH5 0:F5=BCNBь 

C203C =0 1>;NGV9/=51>;NGV9 !�, ?@>7>@>ABV >?B8G=8E A5@54>28I >:0, 

70?0;5==V, O: ?@8G8=V !�. �2B>@8 B0:>6 ?@>?CA:0NBь 206;8289 =0?@O<>: 3 

;V:C20==O >A=>2=>3> 70E2>@N20==O. [100] 

�0A;C3>2Cє =0 C203C AE5<0 Bai L, Wang Y. [75] �>=0 ?5@5410G0є @V7=V 

?V4E>48 C @07V @V7=8E AB04V9 !�, 7<V=C A?>A>1C 22545==O 0=B8-VEGF 

?@5?0@0BV2 (V=B@02VB@50;ь=> 01> 2 ?5@54=N :0<5@C >:0), ?5@5410G0є G0A 

0=B83;0C:><=>W >?5@0FVW ?VA;O 22545==O 0=B8-VEGF ?@5?0@0BV2. "4=0: 2 =V9 

=5 7304CєBьAO 107>20 B5@0?VO >A=>2=>3> 70E2>@N20==O, 0 B0:>6 



<>6;82VABь/?>B@510 ?>2B>@=8E V=’є:FV9 0=B8-VEGF ?@5?0@0BV2 2 ?@>F5AV 

;V:C20==O, 7>:@5<0 2 ?VA;O>?5@0FV9=><C ?5@V>4V. 

%E5<0 =0ABC?=8E 02B>@V2 Rodrigues, Ian and Kin Sheng Lim [101] 

206;820 B8<, I> @>73;O40є ?>B@51C ?VA;O>?5@0FV9=>3> 22545==O 0=B8-VEGF 

?@5?0@0BV2. $07>< 7 B8< @V25=ь �"& =5 є 287=0G0;ь=8< =0 ?>G0B:C 

A?>AB5@565==O 73V4=> =02545=>W AE5<8.  

#>4V1=>N 4> =0H>W є AE5<0 ;V:C20==O 70?@>?>=>20=0 Sun Y, Liang Y. � 

=V9 02B>@8 22>4OBь 2 AE5<C ;V:C20==O ?0@0F5=B57 ?5@54=ь>W :0<5@8 C @07V 

28A>:>3> �"& 2 :><1V=0FVW 7 22545==O< 0=B8-VEGF ?@5?0@0BV2. "4=0: 2 AE5<V 

=5 =02>48BьAO 0;3>@8B< ;V:C20==O C 28?04:0E 2V4ACB=ь>3> 7>@C 7 1>;ь>28< 

A8=4@><><. &0:>6 =5 0:F5=BCєBьAO C2030 =0 ;V:C20==V >A=>2=>3> 

70E2>@N20==O, O:5 ?@8725;> 4> !�. [11] 

!091V;ьH ?>4V1=>N 4> =0H>W є AE5<0 Tang Y, Shi Y, Fan Z.  "4=0: 2 =V9 

B0:>6 =5 7304CєBьAO 107>20 B5@0?VO >A=>2=>3> 70E2>@N20==O, 0 B0:>6 

<>6;82VABь/?>B@510 ?>2B>@=8E V=’є:FV9 0=B8-VEGF ?@5?0@0BV2 2 ?@>F5AV 

;V:C20==O, 7>:@5<0 2 ?VA;O>?5@0FV9=><C ?5@V>4V. [35] 

� AE5<V ;V:C20==O !�, 70?@>?>=>20=V9 =0<8, <8 =0<030;8AO CAC=CB8 

=54>;V:8 AE5< ?>?5@54=VE 02B>@V2 B0 2@0EC20B8 ;V:C20==O >A=>2=>3> 

70E2>@N20==O, ?@>2545==O ?0@5F5=B57C @>3V2:8 ?@8 =5:><?5=A>20=><C �"&, 

70AB>AC20==O <>48DV:>20=>W =0<8 &� 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C 

B0 2V4=>2;5==O ?@>7>@>ABV >?B8G=8E A5@54>28I. 

#V4AC<>2CNG8 >B@8<0=V =0<8 @57C;ьB0B8 <>6=0 4V9B8 28A=>2:C, I> 

;V:C20==O !�� <0є ?@>2>48BьAO C 42>E >A=>2=8E =0?@O<:0E. #5@H89 3 

7=865==O �"& O: <548:0<5=B>7=8<, B0: V EV@C@3VG=8< H;OE><. �@C389, =5 

<5=H 206;8289 0A?5:B - 7<5=H5==O VH5<VW, I> V=4C:Cє CB2>@5==O =>28E 

:@>2>=>A=8E AC48=.  

�=B8-VEGF B5@0?VO є 5D5:B82=8< <5B>4>< ?@83=VG5==O 

=5>20A:C;O@870FVW @094C6:8 V :CB0 ?5@54=ь>W :0<5@8 >:0. �075@=0 :>03C;OFVO 

AVB:V2:8 2 :><1V=0FVW 7 0=B8-VEGF B5@0?VєN є 5D5:B82=8< V=AB@C<5=B>< 

AB01V;V70FVW =5>20A:C;O@=>W 3;0C:><8. �><?;5:A=5 ;V:C20==O =5>20A:C;O@=>W 

3;0C:><8, O:5 2:;NG0є 3V?>B5=782=V ?@5?0@0B8, ;075@=C :>03C;OFVN AVB:V2:8, 



0=B8-VEGF B5@0?VN B0 (C @07V =5:><?5=A0FVW �"&) >?5@0FVW DV;ьB@CNG>3> 

B8?C (<>48DV:>20=0 =0<8 &� 7 D>@<C20==O< DV;ьB@0FV9=>3> :0=0;C 01> 

V<?;0=B0FVO HC=BC Ex-PRESS) 4>72>;ONBь 4>AO3B8 7=865==O �"& V =5 

4>?CAB8B8 7=0G=>3> 7=865==O 3>AB@>B8 7>@C. ":@V< B>3>, >4=VєN 7 ?5@5203 
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