
�.�������	
��  ��	��� �����	� ������ ���� �����	� �
���� ���� �	���  �� ��� ���� �	��� �!"

# . ����� �����	� ������ ���� �����	� �
���� ���� �	��� �� ��� ���� �	��� �!"��$.%�� &� '��(�� �!"��

��

������� 	
�� ������ � ���� ����������  ����� ��� ����� ����

*��� ��	
 ���(Ph D) �� ������������ ������� �����	
(Ph D) �–����
  !"#�$%� ��� (MD)&�� ��'�( )��* +,- ��(Ph D)�–

���. ��/�0(MSc) 1

*����� ��	�
��:��2�% ���' ��$�% 3+/�4.3�% ���' ��$�% �5'46 7$�8 ��92��� 3�:(3�5'46���6 � ;'���% ��52��� 

)��
 �*	 �+�:mo_khalaj@yahoo.com
���� ���
�� �
���:��/�//����
�  �
��� :!"/#/$"

%��&'
����:()*��+ , �-.��    �/01
 ���� ��2&3)    5�6 7�8� - 9: (51�<3)1 �, �=
 � - (2(> �� �?& @��, A=B C��D�1�E ��D1��
F�� G5���� �	&H�)�+  IJK% �K,  �K= - 

,&H�	+ ��(01 +��	L .

N�= :)��,+ �� C���O�1 P�&0,& 51��(�3,()*��+ �-.��  ��-@Q 5�3)1
A.

  �-� - �1���=: R�    S1 �T� ��U  ,  &  ��(  ��%�()*��+ �-.��    -@Q 5�3)1 �� 
/: , : A&	&, IJ% V&/0�, 5�3)��(+-@Q 
 8>1�� A ��, ���K: �K�G K,     K��(� 51�K	0
 P�<3�1 ��6- �����	3��E �1�Q 8��W�.	X(=&AGR� A�8>1�� S1�5��0 C1�, : C� ��3	: 
8� - �&&0 ���(6 A&V	= �� - 5�( �-�KE �K=C 	K)+ , K,&  5�3K)��(

/0�,+   8>1��  ����, ���:  G,   ���Y� Z��[+1P�<3� �6 ��. �1��1 C1�,     H�= ��	J)�  �-�E -� �= +  �, : 
A  \� ��]	� &     ��K, ��6  - ^K&('� _`K)  �K�SB 
a C�K=
(J%+�3��3 1 - C b�2�1 5��B �, �6 .�  ��
��	J)�  5��= - 
3���=�1@�1 b�� �, spss�  ���@2�
/c� - & ^���E �1�Q.

9
�3�:, A) &��		: 8>1�� 51��(, & Ad �� d�� �,&e��& AU±����, ��)  .1 S1
 �1�8� AgR �T� )Ud�[�� (S5 - gh�T� )h��[�� (�������, . S1R� ��(&,  ��%�
 G+()*��h��T�)�/�R�[��  (��%�,�-�&	+ G������)dU�[��  (�@�
, V&	+ -  �� ���� )R�[��  ( - I��) S1R� GC��0 ��(&, h�T�)�/U�[��  (A&,�-�G�h ����

)���[�� ( - A&, V
�@�g ��(&, )g/h�[��  (����, I��).�-� Ni3j1 ��, �1� +	8� �-�E -� �� +	&,P<0.005)(.
3�&2E&�C:   C���O�1 P�&0 �i3j1 k�&6)+	&,�-� (   V&�K:�� Z1�KF1 �/0 , �
 - IJ% ��: +�1�<3)1 ��Tl +3&���� Z1�&&m� S1 +6�� �-.�� +()*�� 51��(&, ��

         +� IJ% , �-�E-� A&, �
��� �� :��, A=B�n C�=-�1����j .  �e��J� 8��W� A
1     , o�[�Yj +
�	&, I3�&) C�&E��   �� +	&,�-� Z��[ C��K(&, +(K)*�� �-.�K�
+��6�,.

/:&�.1- ��=:()*�� + �3, /+	&,�-�/C���O�1 P�&0  / +	&, V
�@�

�>(ــــــــــــــــــــــــــــــ= ��92 7$�8 46'�5��� >�?
3 ����' @(�"( ���� ABC�	"D 3:FG�F&

����
H�I���(��=�  ��J �� �    #$I �� K<��� �% �(� ?�� �����(L

%$MM�=�%$MM�=$�( +� +;MM�� .�MM�H�I��% O$MM� �����P�MM
 3

  ��
 �� Q�$�(L  =��� K�� �          @M � �M'� K<�M�� ��MR� 

�$�� �' /  6 � ��  �����2�
   > �$' I�$D ���  > )�
��

  3�$2�  �' �(�$� S�I  3  �$",M���I �T#/      �M��J �� ��M5
 )$

 T6�� U�:�*�/ �$� � �$% �( .  >% � @V�/ )�
�� +�(3>��2� L�(

%����L %   >  6 +
4
 �$W�  ;0�2�
   �M:       �M��J >M��* �� >M

  5MM' �MM��XIMM�J � )�$Y�MM���2MM����6 Z� @;MM��.�MM��XI 

)�$Y���  L�:%   )�����% ��  ��R�     � ;�#�[0 �� �'�� ���H�I

         ;M�� )�$Y�M�� 4MX
 �- �� \�% �'� .     3)���M��% +M/� ��

,MM. �� ��2MM�% >MM�?�*���XI>MM�$= ;��  �(�MM] ���2MM�6 

�
�$')�(. 0�W ���   >�,M% Z#�. �� +(J ��5
 ����  �M(L

 �4I )$�/`�  ������= �% L   �J � +(J �Z     ;M�� ����( ��0�% 

  )�
�� �$� >�(L ��- /�� � /  �aL��%  J bT-  M(  0�M�� +>

 
 ���  ���W >  Mc���� d��$M8 >��#�� $M� e�  M�  >M% 4  K�M���

�(�$� ;'�� . ��% ��H�I�   ' O$� ��P�
 �/ � � M/ % +� ��M�L

  % > ;��  >   K<��� ;�8  L������
 %$�=$�( ���   �$M*$% +

�
  �/J  �7�H    > ;��   >%�/ % +�% )���� > K$��= ZI�
 �$W

  4
�. �$' f/�4I . � �
�/+ �4I /  0��� +(J UT* �% ����( f >

  g8�%U$��    �� +(J 7�����(L     h�M���� � ��' S��Y
    >M% 

Z�.  3  ���   ��V �   4/� )����J�  Z�
����  �  >  ����� M/;

    i�
 >% �?:
  �M' �(�$�)&( .  O$M�?
 ��3     ��M�8 \MY% 

�7���   �M(  � ;M0�%   L�M(      �M�H�I �� )�M% SM��Y
�   ��P�M
 

��� XI j$Y��� �J ��Z�(L   )$=�M�$= M
�     �� >M ��$M'

   ���J >��*�
   >% )�$I   � @2R  ��9���%�c�:�   �� ���'�  >M

    XI ;M�8 >% @( M��      >M�?�* )�$Y�M�� �)Skull ( M'���  �� 

6�0�2   � ;  j��,=�(�!0L     XI � )�$Y��� � 4X
 �� ��"-�

 MM�J ;MM�8 >MM% @MM( � @2MMR�5�MM' Z�MM'�� @2MMR >� �� 

MM�$�(�)�MM
�� � �����MM(LJ kMM0�� MM(+)l�MM�K��"MM�� � (

;��)m�1(.j��4=L�( "��Y
 �  �- �� #;L�( V ���W� M[�



��� ��	
 ���� ������������ ������� �����	
-����
  !"#�$%� ��� )���5�( � 

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr�q

  ��9���%�c�:�   '�� @2R � �   ��   ��s�I��H�I�    > ��' >c��� 

%���2/    )J \Y% +   >% t$%�
s� �� �� 4/$?I
 M�)�4 H�M% L

����L �"�� L 
�,� �;�� +.��% �   �� )J ;M�8 3)�``	


s�I���/   ���� +   ��9��� �%%�c�:�  ��� � �(L �u8 �/ c�$:' ��


�  % > �:���  >;�8  �H$W ���"��� �  C�
�/  ��? �M
 �$M' .

��%�   
�$8   % +� >��* ���  � �� ���/   M[0 + � �M["��K �M(

s�I� � � M/��L ���� )v�w(.��   �MI�F      )���M��% �MD��   ��MR�

       L���� )�
�� ;	I >� ��P�
 ���H�I��%  �%x�������"/�

(DFO)          ���M' 4M:# C���� � �I�6$:�I� ��R� 3���$%  )G(.

>[#�y
L�    �M% %�   �M�% )���M���IH �M��    >M ��� )�2M� &/F�

 % �D���  )����  ��R�  .��M- M/  z K<�M�� V ��W�� M[� ��

 @2MMR�MM'���:� �� � MM/���MM[I +،1/�v  ��MMR� �MMD�� 

K<	�MM����MMI /?�>MM���9��L�MM(5�MM'�>3F/1 �MMD�� 

 ��8 C����3G/m     % �� �M( �D�� � ��M�L 3�$TM
F/1

  V {��8 �D����W��[�  � @2R /�  >���8�/   �2MR �M9�

�$%����)�|(.  ����H�I�3�$y���(   >�n�' >�  �$M' �s�M�
 3

  ;���,-   @( ��!I Q�� \(�� ��9�2R �$W >%�
  �M%�/

    ���� ��$
 >  )�����% +/� ��3   �% 0      @�,M�� �M[��W ;M�#�[

  �s� �c�:�%�
���T=)�|���( . >?��� � C�M[#�y
/ �M9L�  M�4

 
� ��� �I >:ٔs� ��H�I �� ��P�
     ��' �2�:
     ��<8 ���J �� >

  �%  ���% �2R C<52
� % 3  % \(� >�c�:� �s� ��   b�uM
 

����"
�,�  +   ;M�� ��' ���'�)�&��1(.    ��M
J }�M���%

  �$*$
  �������%     ���- 3+/�4. }�. )����~  ����% ��R�

    +/�4. )���� �� ��P�
 ���H�I  �
 �=���       +M/� >M� �M::�

% ���[I > ZI�
 �$W� )�
��
��$' .

�/+   >[#�y
   L��% M���%�  <�M�� K �  M�  @�,   �c�M:�%  ��  +M/�

 )�����%�' 7�?��.

�-� - �1���=
v� �"� )m& �D�� (   �� ��~ % �  ���  ��R���H�I�    �� ��P�M
 

���� �4. )/+   >    �����6 L���� % ���   �4M. }�. )������/ +

���$%  % �   >   ZI�
 �$W  4��    �M�H�I ��M9��
�� >%�   >M[*��
 


�3������$I    >W$%�
 K$�,
  � >%�:� @2R z  ��9��
�� 

uuYI� % � �8$% )������� �4. /  +0�[
���' �  %   >$:8 )�

  >�$��   ����% ��$
   �M:�0�= ���M. . � �� M/  ���M[I +31v   �M"� 

)~& (%� ) �1F�"� )Fw (% ��
���$%.

             ��M9��
�� ��  V�M' )�nM'46 @2MR � ;,M/��
$�6� ����

     3+/�4. ��8$% )�������% @2R  ���� ��% ��3�(%�   ��M� ��

  5I �� x6��   >
�:2M��6   ̀	I ��MW� I�M`�3   ��$M
�[
/ M:>

@2R  ��
$�6� � L  ���.���  .#��� �[
 +/>:3�
�J/\%�$��
L

)������=��L  
��. K$W ��"��� . ;�,�(L   @2R S��Y
 

��. �y� ���5�' �I >�>(    ��9�M�� �M% >M �$% Echo-Scan 

US-800) ��L  +6�P Q� (  7�?���'.���/  �M
�J +/  M6 3\ x

 )���5R ��  % ��y. �x-��::  c�M���I �+3    
��M. K$MW �  � 

"��� @2R 3  f�8 
��. {�W��  "�� � � �  �y. 4:#  � � /���

������=��L �'  .x��3������=��L  % C�- �:c��   C��R �% 

    [I � �$�P��6 � +�:����   8 ��M�� +� zM:   �M% ��9�M��  L�M(

��
$����"/�$I�) �� L�� ( �$n�$:�I� �):/�(> (  7�?�� �M'.

:��(�+    ������ L��% K���P ��
$I���    O�[M' � C��M. L��=

   3>���. L�:	����$n�$�#��0)���� (    �M���% L��%   >�5�M' �

;�����
H) }$#$�(     �y� ����% L��% ��.�>3  ���5M�� 3

  {�W�   � �
��."���3  ��8 �$y� �   � >% �� �$W   \MY% 


����  @2R  ;0� �� >%.  L��%       S[M� fM�.� )�4M�
 +��[I

    8 ���� 4/$?I � �c�:�%��:��   �I ��     >M:/�[
 �� \�6 >`�.� 

  L��%  7��I   �/� )�����%p�  K�M� 3��    �MI ��      ��  M�. >M`�.� 

>:/�[
    C<�:6$�n�� ��y. p %  4/$?I�'.rp   �M8 ��M0�L

  > 
 L��%�[/   [I � @2R >: �M�   8 ��M�� +�      ��M9��
�� >M% zM:

 % @2R� �8$% )�������   ��$M�� >[*��
    M% �M��$%  >  C�$MD

0��uI�      �(�M' ���M= )�$:8 >%  �M' U�MY����� �  �M:���(

   >�$�� ���=   �5I �� xM6 M�    � >
�:2M��6  M� �[
 >/ M:> L�M(

��
$�6�L �$T
      �' 7�?�� ���J �� ���M=    �(�M'    )�M�( ��

  % �:� S/��� M� �M�H�I )����  ���M' U�MY���. 37�?���M�

 k�* C�8<W� ��' L��J    �(�M' � >M�$�� ���M= �� �( ��

 �%7����40� spss �+�9���
 >,/�`
 )$
�J  ���M= �� L��% �(

  `�,
)t-test ( 4?I/�	I � >�  �'.

 9
�3�
 ��v�% ���H�I ���� 3��P�
 1v �"� )~&�D��  ()� � 1F



��% )�����% �� L��,n�� U$�8 ����% ��P�
 ���H�I +/�4. )���� ��

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr��

 �"�)Fw�D��  (��
$% ��� .�$I �l� ��/:� k�3)�$*�I/+

%�  ���& #�� >  +,
 � �I/   ���J +&G  #�M� >�$% �M� � 
 M�9��� +

:��   ���J mw±w/�m �$% K�� .)�����%�m #�� >  �%�|  ��$
 

)�F �D��  (  �&m3&~3&G #�� >  �% /  ��$M
 z)F/� �MD��  (

 ZMM�I�I >MM%%MM���2/�MM�� � +/MM[*��
 +�MM% �� ) > �$MM�

 ����� ��u���.    �(�' ���=     �M% 4��v�       )�M�( �M% � ��M��% 

   �:� ���=  �:[/   �% )�,�(   ���' U�Y��� ���H�I )�����%.

 fMM�W���$MM��� 3 ���F&% @2MMR � )���MM� ��MMR��MM�H�I�

��P�MM
3Gm@2MMR )mw�MMD��  (MM%����+ 31m @2MMR )&~

�D�� (�4�/ % z�+    �  �|@2R) v �D��  (    )��M% � @#��

 �$% ����' .  ���F&   @2R ����%�) V ���H�I��   % >  > )�$:8

 �[
 �(�'/  >:3���'w    @2MR )m/~  �MD��  ( M%����+3�&w

  @2R)G|�D�� (�4� M/  M% z�   � +m    @2MR )&/F  �MD��  (

 �$% @#��.       ���= �� +�% �:�%��� b<��� Z,-�%  )$
�Jt

�:[
   �$% ���)p<0.05. (:��(�  +   �l� ��<���K   �� ��,5�� 

%� ��H�I )�����3  :� ���= �v3w3&|   � &&   
 �% >#�� � )�4

�||   %��� �D �� �:� % ���2/  +  ���$
    ��uM��� �$� >% ��

����� .  }����%/>�0��(L%  >   ��M
J ;M��   >
�:2M��6 ��  3�M(

'� %��� O$�:�   % ���$��� �� �  �M�H�I )�����   � �M�� �~  �� 

 �D ��4�/% z�:� �� ���-&&�D�� �$% .

96

36

108

128

6
0

20

40

60

80

100

120

140

Hyperopia Myopia Normal

Refractive error

ey
e

Thalassemia Control

�	��(�� :�		
- �	��(� !"	 ���� ���� ."���  ������ �� &	��(�

&	��(�� �� /+"�01 �� �2�1 �('3�4 /� 5 61 &��� �('3�4
�7� ��	

����'	 . �� ������ �('3�4 &	��(�� ��89 ���1 9: ;����<��

 /= ���� &	��(�� �� ������ >��� �� /+"�01 �� ?��+@�	: ���1 

)9/C�<��  (1 &��� 	� ?
��(�E F"	�-	 �������� .>���

."������������� &	��(��8G�('3�4 &	��(�� ��  �<��

HC��� �<��.

�� % ���
$L  �������=��L  
��. K$W �� M"���   @2MR���( 

    ���= ���( ��  �/� �/���% >�
J ;�� :% �����H�I )�����

  ���= 7��I ���(L :� �  
��. K$W ��"��� �`I /�� �4�  M/ z

  >%/�5/ ��$% �93 
  M�9���     ;M��� @2MR �� +1F/|±~&/&&

���
��
���     ���M- �MR @2R 1w/|±~v/&& �M��
 �M�


�$%.   +/� �#�
�9���  +��  ���=�(�'  Z�I�I >% v/|±�&/&1

�mF/|±�1/&1���
��
    �M
J ;M��%  .    +�9��M�
 b<�M��

 �
��. K$W�  �"��      �:[
 ���= �� �R � ;��� @2R ���

 �$MM%)p<0.005()p<0.005()���$MM��&(.
MM�9��� + K$MMW


��MM.��MM"�� ���%�)���MM�V ��MM�H�I�� ��MMR� >MM 

�4�MM/z%�MM:��MM��$% ��MM% L�MMR � ;MM��� @2MMR &|/&1

���
��
     ���0� �� �   ��R�%����:� ��% L  ;��� @2R &F/&&

���
��
 �  �� �R @2R&F/&&���
��
;��%�
J.

22.52
22.57

23.12 23.13

22.2
22.3
22.4
22.5
22.6
22.7
22.8
22.9

23
23.1
23.2

Axial LengthRe Axial Length LE

Axial Lenght in R and L eye

A
xi

al
 L

en
gh

t(m
m

)

Thalassemia Control

�	��(�H : �
I � JE  �'	� K�E �L�M �1	�� N�O !�����1

�01 ���1 ����  /��(�"��P��(� �-
I �	
� /+? �	��(� �� /Q 

1 ��	� &�����R1 S5 M	 ������	�?� �!1������'	� K�E !

��	� ��T �
I � 
� JE.

   ����' ���$�� ��1f�8 �
��. �"��;�,. �(  SM��Y
 L

       �(�' � >�$�� ���= �� �(�� @2R ���� )�2� ��M' ;M�� .

/>�0��(L  
��. {�W� f�8�    >M�$�� � �(�' ���= �� �( ��

MM
 )�2MM��
 >MM �MM(�MM�9��� ���MM0� ;MM��� @2MMR �� )J +

��H�I�&/|±1G/1���
��
       �MR @2R �� � &/|±~1/1

���
��
�$% ;�� � . % ���)����3���0�  :� ���= �w #�� >  �M% 

  f�8mF/1���
��
  :� ���= ���m #�� >   �% mG/1���
 �M�




��� ��	
 ���� ������������ ������� �����	
-����
  !"#�$%� ��� )���5�( � 

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr��

 �`
 ��/  �� �% >,/� ���=  �M(L  :M� �% M���2/  +    {�MW� fM�8


��.�  ���:�'�� .��
 �(�' ���=�9��� 
��M. {�W� f�8 +�

 ;MM��� @2MMR�v/|±m1/1�MM��
�MM�
  �MMR @2MMR � 

�m/|±mv/1���
��
  �
J ;��%  .     fM�8 +�9��M�
 b<�M��

   R �� �
��. {�W�     �R � ;��� @2  ��    ��� �:[
 ���= ��

 �$%)p<0.05 ( �)p<0.05(.

3.39 3.53 3.56 3.6

15.57 15.5

3.63 3.67 3.53 3.52

15.98 16

0
2
4
6
8

10
12
14
16
18

anterior chamber
RE

anterior Chamber
LE

Lens RE LensLE VitRE VitLE

Anterior- posterior D pth in two groups

A
PD

(m
m

)

Thalassemia Control

�	��(�$ :�1	�� U�O	 V(� !�����1 �	��(� !"	 ��W ?�	� ��R1 S5 M	  / -
I �	
� /+"�01 ���1 /��(�  ���� �
I JE  �'	� K�E �L�M

� �� ��* V(� !�����1 ���	� ��T ���X !�� �
I JE  �'	� K�E  �� �
 " V(� !�����1 �* �	�� &��� 	� ?�	� ��R1 S5 M	 �
I 

��� �	� ��R1 /��(�  ����.

W 
��. K$�� "�� � ��8 �       � �MR � ;��� @2R ��  M� >

  ��(��=:��  % �� �  �M�H�I )����� V �  M� �M�H�I ��  ��$M


�`
/;0�= ���. >, .
��. K$W��"�� ���8� @2R �� 

;���  ��H�I ���0� �|&�/|±~m/1���
 �M�
     @2MR �� � 

�R�m/|±m|/1���
��
 �$%  .
�9���     ;��� @2R �� )J +

 �(�MMM' ���MMM=�m/|±~1/1�MMM��
�MMM�
 @2MMMR �� � 

�R�F/|±~&/1���
��
 �$%  .     @2MR +�9���
 +�% b<���

  ��� �MM:[
 ���MM= �� �MMR � ;MM���� �$MM�)p>0.05 ( �

)p>0.05.(       :M� ���M= 4M* >% �&m   � &G  M�      K$MW >M K�


��.�� "�� � ��8 �   ���- F���
��
 ̀ % �$%�  �M�(��= >L

:���`I /�4� ��/���$% @( >% z .

/ �( >�0�L �� ��
J ;��% f�8 � /���
 > ��� )�2� M�9��� +

      >M�$�� ���= ;��� @2R �� )JF�/|±~v/�~ �M��
 �M�
  � 

 �R @2R��F/|±~/�~���
��
  �$M%  .    :M� ���M= ���&~

     �% ;��� @2R K��~/�m���
��
 % ���2/  :M� ���M= � +�

&G �MM% K�MM� m&/�F�MM��
�MM�
�MM�� /
 +MM� �$MMY% �� )�4

 ����� ��u��� .
�9���    
��M. K$MW +�� M"��� � /   �� ��M�

  ���= �R @2R �M(L  :M� ��m   � &|    K�M� �m �M��
 �M�


%���2/   :� ���= � +�&G    �% K�� m/�F ��� /  +  f�8  �� ��

%� ���= +�(L :� �    ��H�I >% <��
 ���0� � �:�'��  .
�9��� +

f�8   �M"�� �
��.  � /  �� ��M�   ;M��� @2MR     �(�M' ���M= 

m&/|±Gw/�~ �  @2MMR �MMRm|/|±�m�MM��
�MM�
�$MM%  .

            �MR � ;M��� @2R �� ���/� f�8 +�9���
 +�% b<���

       �$M% ��� �:[
 ���= ��)p<0.05 (  �)p<0.05(. 
  M�9��� +

 � f�8/  % �� ���� %��� )�����    �(�' ���= +FG/�~���
��


��%L � ;��� @2RF1/�~���
��
��% L�$% �R @2R  .

- pc,3�&2E&�C
�/���    � �� ��
J ;��%  M/ ̀	I + M� % f M�  �9��   ���M%XI M�� C��

��  ;�,. �� ���%L�( �  M� % @�,� c�M:� )���M��%     >M% <�M�
 

��H�I� ��P�
  ;��  .  ���-mw   �D��     ��M�H�I )���M��%

 %��� ��R��:�   I�$D �� ���$% �  ���= �� >  �(�M'   M' �$ O

%����:�   ���- m/~    �$M% �MD�� .        C�M`�`	I >M% >M*$I �M%

        L��,n�� U$�8 O$�' >:�
� �� >� �[���   3>M�0�/T6 7�?��

            )�M��$* � )�M��$*$� +�% �� L��2�% O$�' �� �:�% �/�4�

 ;�� ����$��% .          �M:�% �M/�4� O$�M' �� �M"��Y
  
�$8



��% )�����% �� L��,n�� U$�8 ����% ��P�
 ���H�I +/�4. )���� ��

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr�A

        �M
 >M��* )J �� >� ����� ;#���        ��M� 3���$MI >M% )�$MI

           �$M�� ���M'� ���V � >��/�� �% ��� 3>[#�y
 3��2R �/�4�.

           C��M"�
 �9/�Mn/ �% S��Y
 k
�$* �� �:�% z/�4� O$�'

;��،          .��M- �M5/�
� ��	�
 ;#�/� �� &~     7��M
 �MD�� 

         �I�$MD �� 3�:�,M( �M:�% zM/�4� ��R�   �� �M��% �� >M

   �c���J >��* �� k
�$*  �(w|  �I G|   j��4M= �MD��   ��M'

;��) �w��F(.  k/�' �� �n/   �M/�4� O$� +/�I     �M/ � �M:�%

              @2MR �M"�� �
��M. K$MW \(�M� �/ � \/�40� �:�%���

;�� .           ���$M*$� +�:M� �� )�����% ���� >� ��[0 f�`	I ��

         �:M� +�9��M�
 �M% ���$* �w/m±w/�m     �� 3�M���� ���M.

   �/�4� �'� ���H�I )�����%         �� �M:�%��� >M% ;�,M� �M:�%

 ,% )�4�
            ���M= �M% >,/�`
 �� � ��$% ����$��% L ���� ���

   >� �(�'G|            b<�M�� �M��$% �M:�% �M/�4� ��MR� �D�� 

�:[
   ��� )�2� �� L���)p<0.005(.     O$�M' �� b<��� +/�

�/�4�            �M:�%��� �M'� LH�% )�4�
 � ���= �� +�% �� �:�%

       @�,�� �� �[��W��V �'� �/ �� )�2� >�$�� ���= �� L�(

����% �n��6����� ���H�I )� .

 ��MM/`	I zMM��� �MM% >MM fL1|�4� @2MMR MM/MM% z� �MM% +

����'�(L % �  +~/|�   �I ~/v��/  ��6$  �1|   M%��� @2R � +

 ����' �%�L~/| +  �Iv+ � /��6$  T6 7�?�� /;0� 
 3�9���+ K$W


��.� "�� �  %��� ���0� �+vm/|±m&/&&���
��
 �$% )�G(.

�/ ��`
 +/���%��>?   
 �� ��
J ;��%�9���  
��. K$W +�"���

%� ��H�I )�����)mF/&&���
��
(   f�`	I +/� ��  9:(��( �

;'�� . \(� �T#  
��M. K$W�  M"�� �     )���M��% @2MR ��

���H�I>�     �� � ��' �:�%��� ��?/� g8�%�/ ̀	I +�  f  )J >%

�
 3�' ���'����H�I L����% d��$8�� �'�� �����'�%   .

 ̀	I ���` >� �  �� �% LF| % �  �M�% ���� �M�H�I�  ��P�M
    �M% 

:�� % +�  +��   �I �G >#��   ���� > L �"�� L 
�,=� � ��% +L

 �H$W C�
�  
 b�u
 �����  3  TM6 7�M?��/;0���� 3 �M( L

 >% �c�:�%
�  )�4�~  �MD��   ��MR�  M�J � Z  �M��$% ��M')w.(

         ���% g8�% C�
 ��I$� �� +�
�,=� L�"�� LH�% b�u


    8 �M% ;#�- +/� >� ��' >�n�' �� �[��W��V ;#�-  �M�c<

            ;M�� ���M�( �n/��MI >M% C��M8 �� �`� )$��()&|( .

           4M�� +�c�6 ��� �� {$0 L���� �� ���"��� ��2R C<n2


 �MM
 ;MM0�/�$MM' .    >MM[#�y
 zMM/ +�MM``	
 �� L���MM[I

      �c�:�% C�5/�	I  �,���6 � �0��=$:�I����5#�(VEP)   >% �� 

          ��P�M
 ��M�H�I )�����% �� @2R C����XI ����% �$l:


   H�% ��� �� >         �M�� ���"�M�� +�
�,M=� L�"M��  L  �M���

 ����� 7�?�� .         �� @2MR �M[��W��V CH�- > �:�0�/�� ���J

 +/����� �$*� �(�' ���= >% ;�,� �������%) ��(.

��%�  ̀	I �� �      % j��,M= >M:
�� �� C�` M���2L   ����$M��% 

  P$#$I�6 C<52
 ��$%/      �M�H�I >% <��
 ���0� @2R z�  �� 

 ��� ��/�L .� �f�IL ���% � ��$�� ��� .  ���[I&G % �  <��
 ���

 ��% >%���H�I� �$2 �� / )�M�$    )�M�J +M� >M G/w±m/�~

 ��$
 K�� �[
 / �2R C�:�  �:�0�= ���. 3 ��� /  �   fM�`	I +/�

  >� ��� )�2��&                �M/ �� \�M% �M/ � �M/ >M�-�� �� ��M��% 

      3���' �[��W��V ;#�- ��R� @2R �� ;�,.   �� ~ % �  ��M�

�YI/ ��I Z/?� 6 �)��9�(L 6� ��I�7$(DRPE) 5�' �>3  �� 

/ % z�  ��8 C��� ����3   % �� �� �     M��8 C���M ��M��

   �% ����(DRPE    ��' ��(�2
  ���[I �L � �   M��% ��R� 4�

% �����MM�L�MM(L� /5�MM' �MM9� >�MM��$%)F(.� MM/ CH�MM- +

V��W��MM[��H�I ���= �� �( �� @2R MM�� ��$�
 � ��% 

�' ��(�2
�40� �% �/% j��,= +� \���2L6 ����� .

  ���/   >[#�y
  )�:�# ��>%    �0��uMI C�$D     @2MR �M%wF

%���� ���H�I )m/~1     � @��� �D�� F/Fm   �M.J �D�� (  3�1

%�    % \(�M ��MR� ���� c�M:�  �� �M�� F|/&| �� � ��$M% &�

%�� ����XI4��6 C���)��9�(L6� ��I���= ��(�2
 K�/�)�&(.

    ��' 7�?�� C�`�`	I        ��s�MI ��M�H�I )�����% L�� �%  +M/�

     �� �M'�� �c�M:�% \(�� � �c�:�% @�,�� � @2R �% L����%

     �M
 ���. ��c�I ��$
 ���J �M(� .     O$M� >M% �M`�`	I �M��� ��

         ��$M�� ���M'� )J O$�' )�4�
 � L��,n�� U$�8 ;M�� . ��

              ���M0� �� �M:�%��� O$�M' >M% >n:/� �% ��<8 ��[0 f�`	I

            ;�,M. �M"�� �
��M. K$MW �� 3��$M�� ���'� <��
  L�M(

��Y
                �� ���"�M�� �M% �� ��M�/� �MI �
��M. {�W� �� @2R S

         >,M/�`
 �(�M' ���M= �% � ���� ���. �%�/��� ��$
 L��
$�%

 ;�� ��$��.          f�`	I +/� �� ��
J ;��% �/��� >% >*$I �% �

>,/�`
        ���/� � �
��. {�W� �� �"�� �
��. K$W  ��    +�M% 

        �M:[
 >M� �(�' � >�$�� ���= ��  �M
 ��� �M'�%(p<0.05)



��� ��	
 ���� ������������ ������� �����	
-����
  !"#�$%� ��� )���5�( � 

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr�r

O$�'    >�$�� ���= �� �:�%���         �(�M' ���M= >M% ;�,M�   �� 

����$��% �cH�% �D���$% .

�� ����  ̀	I �    � >% ��' 7�?�� C�`/      ;M�� ��' ���'� >�5� +

  V CH�- >��W��[�    @2MR         �� ��M' ��M?/� C<n2M
 �

;�,.    )J S��Y
 L�(
�  �� �� ���$I�   �H$MW ���"��� >?�

  ���� �� C�
L �"�� L  
�,M=� �  �M'�% +3� M#���� M/ � � M/ +

          % �$M� >M ��M j$M
��0 �� >�5�� ��M�L XI �� MI���   �� �� 

   � >�?�* K���� >%  %�� )J � �2R ;�   �� �/ 
 ��?� �M:   >M� 

      ;�,M. �� �� �MI����XI ;M�� +n�
  L�M(6�   @2MR �Mn��

 ���J �$*$%.:R�    M
 �Ml:% +�    XI >M �M�� M�� 8 C�� M� U$

��,5��L  % �� ���H�I ��% )�����  �� ��M' 7�?�� C����XI � 

  K$W      @2MR �M"�� �
��.    3)���M��% �� �M:�%��� O$�M' �


�     M��% �� �s�M�
 ���$��        ���� b�uM
 >M��* ��  M
�$8 L

�"��L
�,=� � � +/
�0� ����)�$Y��� �(L>�?�* �'�%.

   >M% >*$I �%  M�J �Z �M(L �M*L  - �  M�I�� �  M/% +� ��M�L �

:��(�   C�
�D +R�2�   ��% )J ��  D�-L <��
  M/)�   >M% 

��H�I�3 6 ����:2 
 ����= ̀	I �   M�� C�M`�k �MIL  � ��  M/ +


��  >:>%  % O��' �$u�����L   :� �� � � �$ +�    M�[% 

J/�  �' �I /   ���6 �� )�$�% ��L   % CH<��� �� �c�:� � / % +����L

6�92��L�$��  .

  ��	����  
��4: �% / M�$:�   ��M5�( �� >�L     @��M� ���M� 

��MM0�8 )��,MM���MM.J � L��6 MM/ 4 ���4��MM���� )�MM��:'��

��
$�6�L  ��  V�'   ��
$�6� ��9��
�� L % � �8$% )�������  �� 

��0 7�?��/�(�:L��
$�6� L�`I /
 �����9.

q,�	�
1.Curran EL, Fleming JC, Rice K, Wang WC. 
Orbital Compression Syndrome in Sickle Cell 
Disease. Ophthalmology 1997; 104(10): 1610-15.

2.Economou M, Zafeirious DI, Kontopoulos E, et 
al. Neurophysiologic and Intellectual Evaluation of 
Beta-thalassemia Patients. Brain and Development
2006; 28:14-18.

3. Jacobs A, Iron Overload. Clinical and Pathologic 
Aspects. Semin Hematol 1977; 14: 89–113.

4. Gartaganis S, Ismiridis K, Papageorgiou O, et al.
Ocular Abnormalities in Patients With Beta-
thalassemia. Am J Ophthalmol 1989; 108: 699–
703. 

5.Masera N, Rescaldani C, Azzolini M, et al. 
Development of Lens Opacities with Peculiar 
Characteristics in Patients Affected by Thalassemia 
Major on Chelating Treatment with Deferasirox at 
the Pediatric Clinic in Monza, Italy. Haematologica 
2008; 93 (6): 1-5. 

6.Olivieri NF , Buncic JR, Chew E, et al. Visual and 
Auditory Neurotoxicity in Patients Receiving 
Subcutaneous Desferrioxamine Infusions. N Engl J 
Med 1986; 314 : 869–873. 

7. LakhanpalV, Schocket SS, Jiji R. Deferoxamine 
(Desferal)-Induced Toxic Retinal Pigmentary 
Degeneration and Presumed Optic Neuropathy.
Ophthalmology 1984; 91: 443–451.

8.Afeiriou DI, Kousi AA,  Tsantali CT,
Kontopoulos EE, Ugoustidou-Savvopoulou PA,
Tsoubaris PD, Athanasiou MA. Neurophysiologic 
Evaluation of Long-term Desferrioxamine Therapy 

in Beta-thalassemia Patients. Pediatric Neurology 
1998;18:  420-424.

9. Gelmi C, Borgna-Pignatti C, Franchin S,
Tacchini M, TrimarchiF. Electroretinographic and 
Visual-Evoked Potential Abnormalities in Patients 
with Beta-thalassemia Major. Ophthalmologica 
1988; 196: 29-34.

10.Ali T, Bashshur Z, Shamseddeen WA, Elie R,
Abdulnour E, Soun E Koussa S, Baz P. Ocular 
Finding Among Thalassemia Patients 2006; 142: 
704-5.

11. Gartaganis SP, Zoumbos N, Koliopoulos JX,  
Mela EK. Contrast Sensitivity Function in Patients 
with Beta-thalassemia Major. Acta 
Ophthalmologica Scandinavica 2000; 78(5): 512-
515.

12.Economou M. Zafeiriou DI, Kontopoulos E,
Gompakis N, Koussi A, Perifanis V, Metaxa MA. 
Neurophysiologic and Intellectual Evaluation of 
Beta-thalassemia Patients. Brain and Development 
2006; 28:14-18.

13. Lakhanpal V, Schocket SS, Jiji R. 
Deferoxamine (Desferal)-Induced Toxic Retinal 
Pigmentary Degeneration and Presumed Optic 
Neuropatht. Ophthalmology 1984; 91:  443-451.

14. Saw SM, Katz J, Schein OD, ChewSJ. Chan 
TK. Epidemiology of Myopia. Epidemiol Rev 
1996;18:  175-187.

15.Alin Al, Shih YF, Tsai CB, et al. Epidemiologic 
Study of Ocular Refraction Among School children 
in Taiwan in 1995. Optom Vis Sci 1999; 76:  275-
281.



��% )�����% �� L��,n�� U$�8 ����% ��P�
 ���H�I +/�4. )���� ��

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr�B

16. Fredrick DR. Myopia. BMJ 2002; 324: 1195-
1199.

17. Morgan IJ. The Biological Basis of Myopic 
Refractive Error. Clin Exp Optom 2003; 86: 276-
288.

18. Saw SM. A Synopsis of the Prevalence Rate 
and Environmental Risk Factors for Myopia. Clin 
Exp Optom 2003; 86: 289-294.

19. LIorente L, Barbero S, Cano C, Dorronsoro C, 
Marcos S. Myopic Versus Hyperopic Eye: Axial 
length, Corneal Shape and Optical Aberrations.
Journal of Vision 2004; 4: 288-298.

20.Virgiliis SD, Congia M, Turco MP, et al. 
Depletion of Trace Elements and Acute Ocular 
Toxicity Induced by Desferrioxamine in Patients 
with Thalassemia. Arch Dis Child 1988; 63:250-
255.



��� ��	
 ���� ������������ ������� �����	
-����
  !"#�$%� ��� )���5�( � 

?
)<�= �n'46 7$�8 ��92��� >� /@(�"( ���� /���' �AB /)��,
�pqBr��

Assessing the Refractive Errors in Beta-Thalassemia Major
Patients

*Khalaj.M. (Ph D)1- Sarokhani. M.R. (Ph D)1-Mahyar,A.(MD)2-Jahan Hashemi H.(Ph D)1 -Godsi.F.(MSc)3
* Corresponding Author: Faculty of Health, University of Medical Sciences, Shahid Bahonar Blv., Shahid 

Beheshti Blv,  Qazvin, IRAN
E- mail: mo_khalaj@yahoo.com

Received: 30/ Nov/ 2007  Accepted: 7/ Aug/ 2008

Abstract
Introduction: Beta-thalassemia major caused abnormalities of the eyes because of skeleton deformities, 

especially in the skull and long-term desferrioxamine (DFD) treatment. 

Objective: Assessing the refractive errors in Beta-thalassemia major patients

Materials and Methods: A total of 71 thalassemia patients who referred to Qoads hospital of Qazvin, were 

included in this study. Thirty-seven patients (52%) were female and thirty-four patients (48%) were male

seventy one persons who were referred to same Hospital for opthal examinations were randomly selected as 

control group. All the patients (sample and control) after filling the questionnaires underwent an ophthalmologic 

and optometric examination by the same optometrist. Ultimately, the data were analyzed by using Spss.

Result: The mean age of patients was 16±50, 37 patients were females and 34 patients were male. Among 71 

patients 142 eyes 48 cases, 96 eyes (68%) were hyperopia and 18 cases (25%) were myopia. Whereas, from 142 

aged-match control group, 64 persons (90%) were myopia and 4 persons (5/6%) were hyperopias. The mean of 

Right and Left Axial length in thalassemia patients showed 22.52±0.34 and 22.57±0.38 and for control group

showed 23.12±0.7 and 23.13±0.64. There was significant difference between two groups (p<0.05).

Conclusion: The occurrence of refractive error (hyperopia) in thalassemia major patients is affected by either 

orbital deformity or toxicity of desferrioxamine treatment and should be taken into consideration. This study 

showed involvement of the Beta-thalassemia major in visual system especially in hyperopia.
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