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����   #�  #�'
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 � � N��$&� #  �� $%& OP? �� �8L)�" #�'5/5 3%Q�& ��   1Q��  #  
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��� 2��� ���E��� �� ��*��=�  
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�L� !'���>$  

�/���? � �#�� M=/ NO�B� �    ����� ��E��� 2#P�

����  *����)2(    �� � �? @���"� ���� �����D ���� Q  
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� *�g ����#'A��  �O�)�L � ��     
�� �'�� ������ �

�k=/ � ��]��     ��� ��� !��� �*0 2'�E� ,�
� �� �

  K�*��� ���� &��'�
�  �����Slab  Flattening filter  

CHAMBER  MIRROR  JAWS  MLC  �Slab  

 p'P� �Linux    
��'\���� p���� �Gb 4  =RAM  

CPU 520M  5i )TM (core )R (Intel   ����� �'30

*�
5.  

�W
/�  ��
��A� ��
� `k" ���)ECUT (  �����L �

)PCUT(MeV  7/0  �MeV 01/0  �UB���� �*i� �

)History/particles ( &���'�
� �����108  �108 × 5/3 

��*'� ��
�   M���� ���2cm 20 × 20 �2cm 10 × 10 

*��0 ����L
5 
��q/ � . �� 2��)�$ ����L ����;L 2����L ��

30'� ���� �*�� C��0 ��]�� 
� � kd�     �����7 ���

�#Eg � E���� 
5 ��4����* . !�%-����3�7��  K*�� 

30'� ���� �� C��0 �*��  �P���  �=#7 �� *)��  �

cm 100 )SSD ����� Source-to-surface distance(  �

 ��*'�2cm 10 × 10 2��L�
	 �  ���#� � �� )SSD ( �

��*��'� ���� �2cm 10 × 10  �2cm 20 × 20  o��#7 �

cm 10  ���*�/� (�7[D� �� � *0 �3��P�    �*�0 �
�'5

*�
5 �>��=� .���*/�  �
�'5  ���     ^�'������ C? .��/��L

)Germany  PTW  mp3  mc2 Medphysto ( �������

 �����-$3cm 48 × 48 × 48 M/������ ^����"��� �    

)3cm 12/0  PTW (    �
�]� � ��*�'� �����7 �� ���

*0 ��4��� `%
� ����7 ��.  

 �i�� �� C? .��/�L � (�3��P�3cm 20 × 40 × 40 

2>�'	 ��  ���)cm 1  cm 2/0  �cm 1 (  !��% �x 

 �y ���'$�/ ���� ��
��� &��'�
� ����   *��O'L �� w����d �

�'$�/  �'�/ �   ��'$�/  �����    � *�O'L 2�d� �)cm 3/0    

cm 6/0  cm 1 ( ��P� !�% �z �'$�/ �  �� 23" �

 ���'$�/ � x?*��O'�    �$����/ � � x?*��O'� �� *��i� �

o'#7  
�.�-/� *0.  

������ ����  � ���! "#��$ �� ��� �    ���% ��


�&�  � #���'( �
  

)*� : �����       � ���,  �#��� ���% "#���$ ����

�&�  �� ��	������ � � #���'( �
 :   ����� .��/��L

�
�� �/����� �� ��   
�k" �� ��mm 30   ��O	 h��% ��  

  �O'��������� ����������OL �
���������)PTFE  ���������

Polytetrafluoroethylene (    ��� ���O4� ����-� .�/ ��

 �A�]g3gr/cm 2/2    *�0 ��d��� ���B���� ����7 �� .

�/�����   
�k" �� ��mm 10     �O'��� ��O	 h��% ��   ���

 �A���]g3gr/cm 9/0  � � �7���B/ C����D ������7 ����

�O'�  �  ���'/������)Synthes, Switzerland (   
�k" ���

mm 6   �A�]g ��3gr/cm 5/4     ��'3i� y����� ��� �

�
�� ���� � �*0 *0 �� ��
" �� .  �  ��7�#-� ���

   ��i�� ��� C? .��/�L3cm 20 × 40 × 40    �����) ���

 o#7 � �? sk� �� !�� ��L
5 ��
"cm 5  ��
" C?

���� 
��'5 .���*��/�  �� (�3����P� � �
��'5 ��*��'� �  
2cm 20 × 8  cm 95  =SSD   ��� �����L M��� !P�  

 �W
��/�MV 6  o��#7 � �cm 10 *��0 .���-/�.  ��
���

�3��P� �   ���*�/�  �� 2���L�
	  � 2�>�'	    ��� � ���

�'$�/ �'$�/  *O'L �� w��d � �'/ �  ��'$�/ � � ����  �

 *��O'L 2��d�!���% �  �����x  �y  
����
� &��'�
� ����  

)cm 6/0  cm 2/0  �cm 1 (  ���P� !�% � �z  �

�'$�/ �'$�/ � x?*O'� �� 23" �  � � x?*O'� �� *i� �

o'#7 �$��/    
���
� &�'�
� �� 
�)cm 3/0  cm 6/0  �

cm 1( ���� . �-������3�7� �� (�3����P� � �����

�7�#-� .��/�L �   �� �>��=�2��L�
	  ��� �3��P� �*0

 ����*/�  � �*0 �
'5 o#7cm 10 *0 .�-/�.  
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�>�O	 .��/�L  z[5 �A�]g ��3gr/cm 101/1   ����$

�
�� ����   *�0 .��-/� !/[\#�� ��;$ ��*� � �� ��. 

 .��/�L��  �-$3cm 20 × 15 × 8/12 ��   2�>�� �i��
3cm 2/0 × 5/0 × 2/0 !���% (�3����P� �� ����� 

��4��� ��
" !L
5.  2�01   .��/��L �� ^'��#0 ���#/

�'3��0  .��/���L �����$ �*��0 �������
���� ������  � ��
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 �9
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 H4�� �� E��'�.'cm 8/3-2/3 (�>*�  ?'� �� ��:��� ��#   

 
� :����       � ���,  �#��� ���% "#���$ ����

�&�  �&�  L�>8#  ���M( � � #���'( �
  
 �9 L�1�

 N��O�  "#����$ :    2��>�� ���i�� ���� `��%
� .��/���L  
3cm 2/0 × 5/0 × 2/0  ��7�#-� �� 2�E��   ����� �

�
�� �O'� ��*� � �� ��   �'3�0 ���'/������ ���   � �����

 *�0 .�-/� @�B/ � �� (�3��P� h\� . ��O'�   � ���

�O)�L  �cm 4/1 o#7 � � 
]�*�� �� cm 8/3-2/3 

  o�#7 � @�B/ � *��0� ��
"cm 2/5-2/4   �'�� � �

�O'� � !�� �*0 `"�� .�'/����� � .�O$
� �    *�i� �

�O'� !'i"�� 
''f� ��  !��% � ��   ����x  �y  ��,�'�  

�O'� �
'5��
" !'i"�� 
'+_�   ���� �E��� ��*'� � ��

!L
5 ��
" ���
� ���  
q/.  

P :���� � ��% "#��$ ���  ����M( � ��,  �#�

������ �&�  �      N�O�  "#���$ ��9 L��1� �
 :  .��/��L

�'30       p��
�0 ����#� �  ��O$
� ���� � �*�0 ����

�O'� 
k" p=L � �� `%
� .��/�L ���E�   .�'/������ ���

 ��mm 4  ��>��=� �� �� *0 �� M��� �   �� `�����

   ���*�/� 
'+_�� ��,�'�  `%
� �� `���� �� �*0 �-�� � 

�O'� �0 �'i� ��.  

� :����    ����M( � ���,  �#�� ��% "#��$ ���

�&�  Q	O    N�O�  "#���$ ��9 L�1� 
 : ��O'�    ��� ���

h�% �<��7 �� ����#'� ��
� (��4�� ��� �
�� ���  ��

�� ��4��� �0 .     (�3���P�  ��iA�k� ���� � ���
�����

�O'� �� �� h�% �� ���    .��-/� .�'A����� � 2'��� ���

 �� � *0*/*0 �>��=� `%
� .��/�L (�3��P�.   

  

���	 	
  

��	
� ��� �� ��	������ ��� �  

  �'3�0 K*�� �-����3�7�      ���  �*��� C���0 �� �����

�>��=�  ���P�� �     ��=#7 �� *�)� ����)PDD   ���

Percentage depth dose (2�����L�
	 �  �� ������

 ��� �� �*0 �3��P�Monte Carlo  
{���� 
��=� ��

���*/� *0 .�-/�  �*0 �
'5 . ��>��=� �� r��
� ����/  �

�����P��  ������PDD   M������ ��*���'� ����� r�����
�  
2cm 10 × 10 2�����L�
	 �   ����� r�����
� �� ������

��*��'�  M����� �����2cm 20 × 20  2cm 10 × 10  �

 2�02   !��� �*��?.      N�c/ ������L � ���
	 �W
�/�

  ��O� 6
7 
|��*$)Full width at half maximum 
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 ��FWHM (    &�'�
� ��� ��kd � ����? ��� ��MV 

7/6  �18/0 *���? !��� ���� .  
����=� �'��� n[���d�

���*/� � �*0 �3��P�  �� 
�#� �*0 �
'52 �� *)�. 

  ���#4�  ���% �� "#��$ ��	������   �#��� �

��,  ��  

�'30 .��/�L K*� �-����3�7�   ��>��=� ��� �*0 ����  �

 �3��P� 2��L�
	 ��7�#-� ���$ C? .��/�L �� �*0  �

 �
��� ����   ��O'� ��� ��      2���L�
	 ���  ���'/������ ����

���*/�  � �*0 �
'5cm 95  =SSD  ����*/�   ��*�'� �
2cm 20 × 8  ����P� !���% �y  o��#7 � �cm 10 

!��L
5 (����) . 2���03 2����L�
	  �� 2��)�$ �����

���*/� �'30 � �
'5  ��� ��E/ �� ����  *�� .  n[��d�

� �'����*/� � �*0 �3��P� 
��=    �� 
��#�  �*�0 �
'5 

2 �� *)�.  

����      �� "#����'( R�&$ �� ���� ��� S����M( �

�1.&2 "#��$ NO�  56!  

 �� `�����7�#-� ���$ .��/�L �  �
��� ���� �  ��

�O'� ��*� � ��  *�0 �3��P� .�'/����� ��� .  �� `�����

 2��0 �O�)�L � 2��L�
	  �=#7 �� *)� ��P��  �

mm 1  ��2��L�
	 n[�d� *)� � ,OL   ���  2�d� �

 @�B/2�0 �  ���4  �5 !�� �*0 �� ��E/ .  ��
��

  2��0 � ��� 
�4     r��=/ � �� n[��d� *�)�

 � ���E�!�� �*0 �� ��E/ 2�0 2d�. ��#�  ��D

 2���0 � ����a4 ���� �*����E� ��
����A�  ���0 ����� 

 
|��*��$ �� M��,��L� }��7�� ,��OL sk��� �� ����E5
� 

5/5  */*0 !L�� �� ,OL l
�E� 2cL ��*��� � *)�

��  ,OL sk� �� ��L
5 �O)�L �� �? ��*=�) �O�)�L ��  �

mm 4 ,OL sk� ��( �� !L�� M��� �� . �? 
� ��[7 

  �����
	 N'i;� !O7 �� ,OL ��'� �� ��
	 ��37 
+� �

 � ��  ,OL p���    ��� ,�OL �����/�8   M���� *�)� 

     2��0 � �'��U#�  M���� ���� � !L��b4   2�� �

�=k��  ��
��E'� � !�� �*0 �� ��E/ ,OL �Pk� � 

 ,OL �� �0�/ M��� ��*=�9    *�0 �3���P� *�)� . �

,OL �
�-    ������  ,�OL �� ���
	 �%�
d � ���B���  

  

 
 -.�2) .a( ���� T�#( ��� ����  �U4� ��� �D�� �	�	   ���Monte Carlo ������ �  T�#( ��� ���! V�#' 38(� �� �� "#��$

 W�% �9 3�( #(�3cm 48 × 48  ×48  V9( L�( �#(#$MV 6  V9( ����  ��2cm 10 × 10. )b (-'$��2  T�#( ��� ����  �


����  ���Monte Carlo ������ �  T�#( ��� ���! V�#' 38(���  W�% �9 3�( #(� �� "#��$3cm 48 × 48 × 48  V9( L�( �#(#$

MV 6 ����  ��  V9( �
2cm 10 × 10  �2cm 20 × 20. 
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��
��A�   ����/�+ ����      }�7�� ,�OL sk�� �� 2�)�$ �

�� �� M��,L�   Ca�% �� �0�/ �� M��� ��� Q*/
5

������L ����� p����� ����  Y���� �A���]g ���� �) ,��OL

.�'/�����(�� �� M��,L� ��� 
� &A�e 2��7   .  

  

  
 -.�3. -'$��2 ������ �
 ��� ����  � ��� ���!  "#��$ �

��#4�  ��% ��,  �#�� �  ��)��   ��8 �9 ��#@��� =�>  �30 

 ��8 �9 A@� �10 �&�  ��  (�&�  ��%  ��8 �9 � #���'( �


mm 6  Y4� ��cm 5 ��  [�� ��  L�( ��#@��� =�>  �

 �#(#$ V9(MV 6  V9( ����  ��2cm 20 × 8 Ecm 95 = 

SSD Y4� �� Ecm 10  �#�  L,O �� �y .��#4�   �#�� �

��,  �&�  ��% �� W
 � ����  T�� �� "#���'( �
  �#�  �����

x �  �	�9 .�&�  �&D$ �� 
  �cm 4/1 ����� ���8 ��'�.' ��. 

  

 2�05 2>�'	 � �� (�
''f� 
]/���#/    2�d� ����

2��L�
	 2<�4� �� 2)�$ @�B/    ���;$ ��*�� � �� ��

�O'� �� .�'/����� ���  *�0�� . ���#�     2��0 � ��� ���D

�� �*��E�   �O'�  �0 ���B��� 
�� � ��    �3/��% ����

!�� �*0 �'3i� @�B/ n�
D� .    }�7�� (�,�OL ���;$

�=k�� � �� M���  � ���D �� �� ��   �? 
��� � 2���

�]�40?  n�
D� oD��� 
��� � ��� Q*0  �� ��
"   ���

      ���� � ��� Q��� �� M���� ��� M��,L� (��) ��

   �'��� �����
''f� ���iA�k�3-2  *��)�   �']/���'� ���� 

35/1  *��0 �3����P� @���B/ � *��)� . ���B����� �

   ����� � 2���� ���D �� �� @�B/ n�
D�    ��
�" ,�OL �

�� �
''f� ��
�E'�  
'5( 7/5- �� *)�.  

 

  

  
 -.�4) .a (�	�	   � �U4� ��� �D�� �
)b (-'$��2  �� 


�&D$  �mm 1  R&$ ����% "#��$ �� ��� ����  ��#4�   �

�,  �#�� �  ��) ��8 �9 �#&:(30  �9 ?&�(� �&2 � ��#@��� =�> 

 ��8mm 10 A@� =�>  �&�  ��  (�&�  9  � #���'( �
) ��8 �9

mm 6 �&D$ ��  �cm 4/1  H4�� �� E��'�.' ��cm 8/3-

2/3 (�&�  ���9 � E
  �#(#$ V9( L�(MV 6  V9( ����  ��
2cm 10 × 10 ."#��$ �� ?�^ T� ����  ��1  
 L�� ��� � .

 �U4� ��� �D�� �	�	  �� _6��� �D��) �#`% ���9 � 9

�&�  � #���'( �
 (-.� �� L�� �� � 
.  



 

  

 ������ �	
�� �	���� ����–  ���31  / ���
262 / ��� !� "���# 1392 1925 

www.mui.ac.ir  

������� 	
�� �	�� ���� ��� ���� �� ��� ���� 	� �� ��� ����	  ���%&�' 
��������( � 

  
 -.�5 .-'$��2 _6��� �D��  ��� ����  �
A@� �� "#��$ �� �1.&2  56!��% ��#4�  ��,  �#�� �  ��  

) ��8 �9 �#&:(mm 30  ��8 �9 ?&�(� �&2 � ��#@��� =�> mm 10 A@� =�>  (�&�  9  � #���'( �
  

) �>9� �9mm 6�&D$ �� E  �cm 4/1  H4�� �� E��'�.' ��cm 8/3-2/3( �&�  ���9 �  �#(#$ V9( L�(E
MV 6   

 V9( ����  �� �2cm 10 × 10. 

  

�&�  ���!���8 L�>8#  ��ab( A@� �9 � #���'( �
  

  !�'i"�� ��� ���
+� ���
� ��q�� ��    �
�'5��
" ����

�O'� �� @�B/ 
� ���'/����� ��� �O'� !'i"��  ��a5  ��

!�% �  ���x  �y *0 �� 
''f� .  � ��� ����) ��

�O$
� �O)�L K�� � �O'� �  
]�*�� �� �� 
��#�   */*�0

) !�% � (�
''f�x( �O$
� � � �O'�  .� �  �D ��

  ��B/ ��� �O$
� � ̂ ��,/ @    */*�0 
��)  � (�
�''f�  

 !�%y(.  

 2�0a6  �b6    �*�0 �3���P� �� (�
''f� ��,'�

�O)�L � (�,OL �� ����) � �� @�B/ �  �cm 1  �

cm 6/0   ���� ����E/  *��/�� ��
��" 
]�*���� �� *��� .

��*P� �? � �� (�
''f� �  &'�
� �� ��5-   *�)�

 ����5/3  *��)� �6-  ���� *��)�5/1  ���� *��)� .

2�0  ���a7  �b7    �*�0 �3���P� �� (�
''f� ��,'�

  � &��'�
� ���� (�,��OL ���� ������) � �� @���B/ �

o��#7  �����cm 4-4/3  �cm 5-4/4 )�O��)�L �  �

^�,/ @�B/ �� !3>/ �
� (�� ��E/  */�� ��
"  *�� .

��*��P�   p��
��0 ����� � @���B/ � �� (�
��''f� �  

2-  ����� *���)�3  � *���)�4-  ����� *���)�5/4   

 *)��� *0��.  

������ ��ab( �&�  � A@� �9 � #���'( �
  

 2�08    �� @��B/ � �*�0 �3��P� �� (�
''f� ��,'�

�O'� �� �/��� �'30 ���   �*�0 ����mm 4  ���    *�0��

�� ��E/  *�� .  ���*�/� M����  ��O'� �   ��*�P� ���  �

  �� @��B/ �� (�
''f�7/1-    ��� *�)�75/2   *�)�

� ��E/.  

�&�  ��ab(  
Q	O 9 A@� �9 )&�@  �
  

�O'� h�% �� �� �
�� ���� !'3|� ��
� (��4�� ���  ��
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�� ��4��� */�0 .  ��>��=� ��
��  !�% ��*�   
'+_�� �

 ���O'� @���/     .���]�� � @���B/ 
��� ��4����� ����� �

�O'� ��  �/�����
	 h�% �� ��    .�'A����� � 2'���� ���

0 ��4��� `%
� .��/�L p��
0 �� ����/�L � ��,'� � *

�O'� h�% �� ���
+� �� @�B/ 
� ��    �3���P�  !�0�a5

*�
5 . 2�09    (�,�OL �� ��0�/ �� (�
''f� *)�

 ��� ��E/ �� @�B/ 
� .�'A���� � 2'���  *�� .  (�
�''f�

 �*$ @�B/ � ��3-  �� *)�3     
�� ��
�� *�)�

�O'� � �� .�'A���� � 2'��� � .   �� M���� ��
��E'�


��D� ���B����� ������� � ���� @���B/ n�  � 2'����� �

���� ��
��" .�'A������  �*��$ ,��OL � 
��� ��
���  
��'5 

10 �� *)�.  
  

  
 -.�6 .-'$��2 _6��� �D��  ��� ����  �
 A@� ��) H4�� ��cm 2/5 -2/4 ( "#���'( R&$ �#`% �� ���"#��$ ��   

�1.&2  56!��% ��#4�  ��,  �#�� �  ��) ��8 �9 �#&:(mm 30  ��8 �9 ?&�(� �&2 � ��#@��� =�> mm 10 A@� =�>  (  

�&�  9  � #���'( �
) �>9� �9mm 6 H4�� �� Ecm 8/3 -2/3 (�&�  ���9 �  �#(#$ V9( L�( E
MV 6 V9( ����  �� � 2cm 10 × 10.   

?�^ T�  �
��1  ��>.  "#��$ �� 
����  L�� ��� �) .a (�&�  �&D$ �� � #���'( �
  �cm 1 ����� ���8 ��'�.' ��) .b (�&�   �


�&D$ �� � #���'(  �cm 6/0 ����� ���8 ��'�.' ��. 
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 -.�7 .-'$��2 _6��� �D��  ��� ����  �
 A@� ��) H4�� ��cm 2/5 -2/4 ( "#���'( R&$ �#`% �� ���"#��$ ��   

�1.&2  56!��% ��#4�  ��,  �#�� �  ��) ��8 �9 �#&:(mm 30  ��8 �9 ?&�(� �&2 � ��#@��� =�> mm 10 A@� =�>  (  
�&�  9  � #���'( �
) ��8 �9mm 6�&D$ �� E  �cm 4/1 ��'�.' �� (�&�  ���9 �  �#(#$ V9( L�( E
MV 6 V9( ����  �� �   

2cm 10 × 10. ?�^ T� ����  �
��1  ��>.  "#��$ �� 
 L�� ��� �. )a (�&�   Y4� �� � #���'( �
cm 5-4/4 �&D$ �� �  �  
cm 4/1 ����� ���8 ��'�.' ��) .b (�&�  �&D$ �� � A@� _�d �� �� � #���'( �
  �cm 4/1 ����� ���8 ��'�.' ��.  

  

  
 -.�8. -'$��2 _6��� �D��  ��� ����  �
 A@� ��) H4�� ��cm 2/5 -2/4 ( "#���'( R&$ �#`% �� �����  

"#��$ �1.&2  56!��% ��#4�  ��,  �#�� �  ��) ��8 �9 �#&:(mm 30  ��8 �9 ?&�(� �&2 � ��#@��� =�> mm 10 A@� =�>  (  
�&�  9  � #���'( �
) ��8 �9mm 4 Y4� �� Ecm 8/3-2/3 �&D$ �� �  �cm 4/1 ��'�.' �� (�&�  ���9 �  V9( L�( E
  

 �#(#$MV 6 V9( ����  �� � 2cm 10 × 10. ����  �
��1  ��>.  "#��$ �� ?�^ T� L�� ��� �. 
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 -.�9 .-'$��2 _6��� �D��  ��� ����  �
 A@� ��) H4�� ��cm 2/5 -2/4 ( "#��$ �� �����% ��#4�  ��,  �#�� �  ��  

) ��8 �9 �#&:(mm 30  ��8 �9 ?&�(� �&2 � ��#@��� =�> mm 10 A@� =�>  (�&�  9  � #���'( �
) ��8 �9mm 4 �� E  

 Y4�cm 8/3 -2/3 �&D$ �� �  �cm4/1 ��'�.' ��( �&�  ���9 �  �#(#$ V9( L�( E
MV 6 ����  �� � V9( 2cm 10 × 10.   

?�^ T� ����  �
��1  ��>.  "#��$ �� 
 L�� ��� �) .a (�&�  -���� �) .b (�&�  "#�*�'� �  

  

���  

!/[\#�� 
'+_�  �iA�k� ��� �   �
��� ����� ���   
�� ��

   ��� ���� �
���� ������ �/�������
	 � �� `������

Monte Carlo *0 ���
� .   o�'=P� ���� ����/ �
�
�

o'=P� �� !3>/    ���*�/� ��� ��� ����E� ���    ��� �
�'5

!��/[\#�� 
'+_��� �����
� ����d�
	 �7���B/ �����   *��/�

�3����P� ��
����A� �� ���0�/ �� M��,��L� 
��+� �  �����

�� �/���L �5*���
	 � ��E5
� *0��.  

�>��=�  �O� ��D ��  ���� .��/�L � �� `���� �  �

��� ���$�
�� �  �� 
�� ����/ !/[\#�� ��*� � �� ��

� ��E/:  

1-  �*��$ ���� �� M�����9  �� ���0�/  *��)�

�'$�/ � ,OL p��� ��
	 N'i;�  ��O'� !E	 �   ���) ��

��
	 *� (   ���� ��� *0 2)�$ ,OL !E	 ���B��� �

�iA�k� �  N'i;� 
+�  �Pekmezci   ������#� �)7( 

  M���� (��) �� !/�>�'��A��
� 
�#�� p���7-5 

 !�/[\#�� �� 2)�$ @�B/ �� � *)�    ����� ����

�
��  ��
" NOd !�% �� @�B/ ��O% � �� �/��� ��

�� (��) NOd �� M��� � */��  *�0 ���,5  
'5 .

 N'i;� 
+� �'�U#�4 �O'� !E	 � ��
	 *)�   ����
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 o#7 � ���'/��'�cm 7 �O)�L � ��  �cm 5   ,�OL ��

 !�� �*0 ���,5  �� ��
")11(. 

2-  M��,L�5/5    � ��O'� �'�� �
� � �� *)�

� ���B�����  �� ���0�/  ,��OL ���� ����
	 ���� � �
���

��
��A�       ���� ��� *�0 2�)�$  ��O'� �� ��E5
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Abstract 
Background: In radiotherapy, the presence of metallic implants affects the dose distribution, 
depending on beam energy and type, size, material and position of the implant. In this study, the effect 
of spinal implants on dose distribution was evaluated by Monte Carlo simulation.  

Methods: Oncor accelerator and water phantom, Plexiglas phantom containing spine and Plexiglas 
phantom containing spine and rod implants were simulated using BEAMnrc and DOSXYZnrc user 
codes and were validated. The effect of the implant presence, its size material, and location on dose 
distribution was investigated. 

Findings: Comparison of dose distributions with and without implants showed an increase of 5.5% in 
dose up to 4 mm from metal surface, due to the back scattering of electrons. Maximum attenuation in 
titanium rods was 9%. When the rods were positioned closer to each other, an increase in attenuation 
was observed. However, dose in spine was increased, when the distance between rods and spine was 
reduced. Rods with smaller cross section had less effect on dose. Attenuation in vitallium and stainless 
steel implants were 2 times greater than titanium implants. 

Conclusion: Depending on the location of implant with respect to spine, dose perturbation due to 
implants can either increase or decrease the dose in spine. The effect of size and material of implant 
was more important when spine was located under the implant. Generally, the effect of spinal implant 
on dose distribution is a function of size, material and position of the implant. Therefore, it is 
recommended to evaluate the dose distribution for such patients individually. 
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