
 
 

   



 �

��

�� �� 

�

  
  
  
  

�

���

� ��� 	


�   
 

����� �  

�	�

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

	�
 ����

����������
����� ��	
�� ���

�1389"

�:   
����� ���
� �

�  

�  

  

����
 ���� ����

�!"�
����� ����  

�
	��� �� ����� ��

� �#�$�

� �
 �#��
 
���%
 &	
�' � �

��- 	��
	�
����#��

� �	
�� (���%
 

�)	*+,
 �./ �
����
 ��� ����

�	� ���!� �"
�#�� $���%� ��&

���
� 0	2 �#"�
�
 ���� ����#�� 


�4	"5 �6�	7 �
���
 �'�� ���� (

;"�� ��!<

�= �����
����� >�./ �	?@

����A�	%�
	*$
&���� �	
�� (��

��=�
 ���)�

"�*��
&�+� �,�- �.�� 

�$ ��=�
 
/�0,�� ��*�#��

�!B	<
(�����' ����
 �

��	#<C ;

=�

@���

"A

�	D


$1*	 �2�

������'

 

����
	�

�
�
�



 
 

�

&	E��#
 ($�%<:  

3456.............................................................................................................................................................................................4  

3��9��.............................................................................................................................................................................................6  

;,� <&=.........................................................................................................................................................................................7�

    -  ��*0�� ?�*# , 
��.*� ���.................................................................................................................................................... 7  
   -  ��*0�� ;��).............................................................................................................................................. ..........................7  

   -  3���	.....................................................................................................................................................................................7   
 �,� <&=.......................................................................................................................................................................................8  

- �B�CD 
E����)�..............................................................................................................................................................8   
-�	���'� ����?�� , �B�CD F���# ................................................................................................................................ 10 �

��) <&= ................................................................................................................................................................................. 12  
  -� ��.�� ..................................................................................................................................................................................12  

-��J��K� ............................................................................................................................................................................13  
- ���D ���=� ��# M� ?� ���N�)� �� 3*#�+ �#�*
............................................................................................................16�

���%� <&= .............................................................................................................................................................................. 18  
- 
��&�+� ���*�?��......................................................................................................................................................... 18  

�B�
 <&= ............................................................................................................................................................................... 22  
- O!�................................................................................................................................................................................. 22�

- 
�*- 3B*�#.....................................................................................................................................................................23  
�%=P���� $) ............................................................................................................................................................................25  

3.*." :S)�� ��� �*�T� 
�%	���)�FDA� ...................................................................................................................27      

  

  



 
 

�

�7F'  

�
��
:  M��*0 M���� �� ��B#� 3�U�� ,� �� 3' $)� �U��D <.�:  ����V 
��� 3' $)� 3*#�+ ?� W�= M� X������ ;,� 3�U��
 ��� �� 3*%� �,� 3�U�� 
��� ��� Y��' . ��= ����*��� ��� �� 
?�)?�� �.���-� ��*0 ?� ���N�)� �� ��6�� 3*#�+  �,� 3�U�� ��

��� Z54�. *0�� ;,� 3�U�� �� W�= [�� 
��� 
��\�� ;��*#��� 
�%�,� M��*0 �=�\� Y��? ?� �#� ��� � . ���%� �]�*��
$)� ���# <U ��)��� <��� 3' ��� �� ��	��� 
��\�� ^���� ?��	 �	 ���,�',��*� _��#� �C*#��� . ���)��.=

)femtosecond  (,��*� X�����D X*0,���' �*0������ , ���� �� ��*#��� 
�	 ���Intrlase ���)��.= X*0,�
  
���� 3' $)�
 3��*b��FDA  )] Y��?�) �����V 
,��� , �c (���� ��.  �,� �� ��d�#� 3' $)� 
���*e��' $���	 �� ����� ��C*) M� ��*0 X��

 �#���� ��d�#� <��+ $��J" �� W�= M� X������ $.) 3� �� �U��D ;,� 3�U�� . ��� 3�6��� [,� ?� ���N�)� �� ����)� X��
 X�
��C����= )Photodisruption  ( ��D �� $=��  ��' �� .  3*#�+ Y��,V $)�� 
��� �*0������ ?� ��*6� fM��*0 <.� �� �,5�

$)� ��� ���N�)� �*# 3*#�+ �#�*
 $%D g)��� ���	�.  ��*0 ��J��K� 3���	 , ��J��K� f��.�� P��) �,�� 3� 3\0�h� X��
�?���
 �� M��*0 ��)�� 
�%�,� �� 3C��9� �� ���)��.=.  �#�*
 ���� �� X*��
 ih) �	��� $�\� �"�U 3\0�h� �� ;�U X*� ��

 3*#�+ ) �)��� �U ����) �� ($��� �	��6 _�"�� X�� 3� 
�&�J� �����.  

���:  �� j��5k� 
�B�CDpubmed   $.C+ fPubmed (clinical queries)  fCochrane ) 
�%�J� <���
CENTRAL fDARE  ,(... fEBSCO fTRIP database, Google Scholar   ,SCOPUS $=�- ��B#�.  ��d�.�

 ����5k� �����
 3�*�? X�� �� ��D�� 
�	 3���#���
 X�=��ProQuest ��# ����?�� 
���'� ��� �� �B�CD . ��� ����6 �� �B�CD
 ;�)1389  Xb,/ ,2010 $=�� 3.��6 , ��B#�. 

Y�������' S)�� 3' ���V $)�� j��5k� 3*�'  �-�,�� �N# ,� S)�� ��� ��� ��B#� �	��� �� ����� ����
 �'�� S�C� ����

# $*.	� , �����
 f ���,� �d# ?� �#��� �	����� ����� ����.� , $�5) ����?�� 3� S�C� 3' <9�C�9�#�� 
��.  ����?V��' jm�9�

�d# �,�� ,  �=��&��*] �� �=��&� ��� ;���' ��*0�� � ��' (�)� �� ��� n��CASP international  ���+ P��) ����?�� ����
���=�-.  , S���� �*] ����� ocU f 
����� jm�9� ocU , F���# 3C��9� f �%���) ���� ?� �6�� �� ��)� 
�B�CD �� _�.B� ��

��*]  ���\�83 �#�� ��J�#� 30�9� .3�=�- ��B#� 
�	 �)��� �� _�.B� �� ���\�  22 �#�� ��J�#� p���.  

��	��:  Y���� �� �
�*� _�*� Y��*�26 %$)� ��� [���- .��C*) ���) ��.=  S)��FDA  ��2002  ��k 3� , ��� �*b��
��� �� ���N�)� �����V �� �\*),.  ����)� X�� ���� 
�) ?�
����  Y��#CE  �� <+��U , ���� �� �*# �
,�� 3��*b�� 3� r����20 

��+ ���N�)� ���� �
,�� s��J� 39h����*- �� �.  $��J" �� 3*#�+ W�= M� X������ ���)��.= ?� ���N�)� �� ��.�� 
�*�' 3��#
���� �� 3*#�+ 
?��'� ?� 
�*��*
 $%D g)���.  <.� ?� �\� 
?��'� ?� 
�*-��D O��� t*+� $��J" �� 
 � 3*#�+ W�= 3*%�

 ��� �� M��*0 . [,� ;��*#��� ���,�',��*� �� 3C��9� ��intralase  $��J" �� W�= ��B�� O���16  ���� ?� ��.' Y,��*�
 3�*0�U �� ��� �� ��*� u*
 �� ���,�',��*�Barraquer  W�= $��J" S)���23  ��*� u*
 ���� ?� �� �*J" Y,��*�

) t.�plate ( �� ,Hansatome  �,�U ��24   ���) ?� ��'?�# Y,��*�plate ��� ��.  
��*0 [,� �� W�= $��J" S)���



 
 

�

?�# ��'� � �����  ;��*#��� [,� ?� ��%� YV v#����, ,� � ����  ��� . g*)V �.�� w*	 �� 
��*0 [,� �� YV �� �,5�
$���# ��D, ��*�� �
�.  f���V <.\� 
�	 �)��� _�.B� 3� 3D�� �� _�.B� ��femtosecond  [,�
�� X�� �)� �� �d# 3�.  

�K� �d# ?�$=�- ���+ �)��� ���� �=��&� �*] , �=��&� ��� ;���' ��*0�� ����?V��' 3\0�h� $N	 _�.B� �� ��J� . ��-��� ?�
 ��.= ?� <4�U W�= f
�	�x <�� , M*����#V��'?�# $��J"3���� 
 � � �����  ;��*#��� [,� ?� ��%� YV v#����, ,� �

���� ���. ��'c� j�\0�h�  5.� ���,�',��*� , ���) ��.= �,�- �� 3' �#��� Y��# ���V <.\� 
�	 
�*�*
 �� ?��d#   �
� g*)V
��*�� f<.� ?� �\� ��%�0� f ����� $*���'����m f3*#�+ 
��!#�f    Wavefront aberration  f����*� j�Uf *�� 
��C�#� �f 

��# uJ
 f�'�� ?� y��6 W�= �� ��?V W�= f �-�� z���) fYm�, �C'� ;����N)� S)��� f�.' 3*�� 
�	 y�D���  ��� ��\� j,�N�
$���# ��D, �%D�� <��+ . ;�U X*� ����*C*#/,��	  �*0�#V��� ?� P#�� j��5k����g) $)� ���.  �� O��� 
��*0 �,�-  _�.B�

 t*+� ��\�� �� W�= ��B��)��\�� $+� �d# ?� ��*� u*
 <��+ , ��- ��*6 ( �0, ��� ���,�- ,� ��*0�� ���*
 ��  ��D, ��,�N� 5.�
$���#. X������� f����# ��D, �)��� ���� [,� ,� ��J��K� �� 
��� ��\� j,�N� ���\� �.�� �	��� t�k 3' ���B#V ?�  [,�
����?�� j��&�  3���	 
?�) <+��U 3\0�h��� ��B#� . ��D, [,� ,� ��J��K� �� �%D�� <��+ j,�N� 3���� 3� 3D�� �� P+�, ��

 3���	 �*��#��0V Y���� 3� ���� 
��.' 3���	 3' ��,� f����#– ��� �� ��J�#� uJ��K�.  ��*0 ���) ��.= ����)� ���6 $.*+ )
��� W�= 3*%� 3{*� X�����D fM��*0 ����)� 
,� �� ��C��� 3' ( ;��\�350 -400 	���� �� ,��� ��� ) . 
�	 �#�� �� j,�N�

s��J� . (���- �� 3=�"� ��\= 
�	 3���	 �� 3���	 X�� ��*- j��4 �**{� X�� 3�*���4 ��.  3� ���+� ����
 ��� �'�� M� �-�
 $.*+ �� ���) ��.= ����)� ���6350  ,400 ^�= �� f��' �m� ���	10  ,15 3#m�) ���\� , ����)� �*N� �.� ;�)300  ��500 

  ��1000 ��� <*.!� 3���	 fM��*0 �U��D <.� �#� ��� 3�)�!� s��J� 
�	�����) �� f��.*� �	 
�?� 3� . 3D�� �� $0�U X�� ��
�=�"� 3���	 f M��*0 �U��D ;�.�� 
m�� $.*+ 3�  S)���50 ,��� ) �|'��U117  <+��U , ,���27 ,���( ���� ��.  ?� X�� �����

 3� 
��&�+� �d#}�= 
�	��,��)� ��= M� 3' $)� 3=�4 )��m�� ��.�� �.' , �� ����' <.� Y��? f��.' ���C# ^���� ( �� ��
 $6��
500000 ��' gC' fM��*0 �U��D <.� 3���	 �� 3=�"� ;���.   

C�"A �G"��:  3456 ��h� ��*0 ���� ���� �� M��*0 �U��D <.� <U��� ?� ��� 3' W�= 3*%� �� S9= ���) ��.= ���+ ���N�)�
���� �� W�= 3*%� fYV 
�*-��' 3� ?� ��4� o�	 , ��*- �� . 3���	, ��J� �K� f��.�� �d# ?� [,� X��–  [,� �� ��J��K�

 ��*#��� [,� ?� ���N�)� �� 3*#�+ W�= YV �� 3' 
��D)��#� �� 3{*� (��*- �� ���+ 3C��9� ���� ��� �� 3*%� . $��,�!� ��D, ��
���?V��' �	�������# ��D, �)��� ���� [,� ,� ��J��K� �� 
��� ��\� j,�N� f��D�� ��*0�� �.  X�� �� �*# ��.*� i*D�� X�������

���� $*.	� _�"�� . <+��U YV Y���� ��C��� f���� v'�0 
/�0���� X�� g0�k g)��� 
��&�+� Y��� �� ��.*� �-� 3' g*��� X���
�� X*\D��� ���\� �� �'��� ?� �6�� ������ ��D�� m . 3#m�) 
�'�� �� �-� ;�|� ��h�1000  X�� 3���	 f��� ��B#� M��*0 ����

 S9= ���D 
/�0����230000 ��� �	��6 ;�.\� [,� ?� ���*� ;��� . X�� ?� ���d�� ��� ��h� 3' 
�'��� ���� j���� 3�
���' ���N�)� ��#���*� ��C*) ), $'�����' f3*#�+ �#�*
 (...&�+� 3*D��$��� ��	��6 
�� g)��� 
��.  

 

  


