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   �3���� ���� ���� ������"�� �������  ��?��%������� 
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.�2 Z�T�� ������ �"�2 	 �?��%����� l���  
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���  ��h��S 9��"3'�  


}L +/��(� U��� 004/0  =P ��� )9	�A 2(.   

l��o� �� 9	�A 2� y�/%�� 4��% � ���
 %�u	� ���  ��� 

9�"3'� �h��S 
 �X (7����� ��� .4��% ���
  ;��s 
 

%	��?�� $��� �� 9�"3'� �h��S 
 %	��? ���  $���� 	 

}L 	 (P"��� =(@ }L 	 4��%���
 ;�s
 %	��?�� 

}L �� 9�"3'�  ��h��S
 %�u	� ��� 	  ;��s
 %	��? ��� 

}L ��=  y�/%��(7����� $2�� .�o���
  4���%� ���
 

;�s
 U�� �(��+/ $��� �C(%  ���  9��"3'�  ��h��S
 

�X 	 4��%���
 ;�s
 U�� �(��+/ }L ��= �C(%  ��� 

9�"3'� �h��S
 �X� (7����� ��� .y�/%�� 4��%� ���
 

=(@ $��� �� 9�"3'�  ��h��S
  =�(@  $���� 	  }�L 	 

(P"���� 4��%���
 =(@ }L �� 9�"3'� �h��S
  =�(@ 

$��� 	 }L (7����� ���.  

�7@�o� ��  
��h�'   9��"3'� 	 ����% $�7V�� ���

�h��S  $�K�� ���"% 
   
��� ��7�/�   ��	��T�  y��/%��

(7��  �� ���050/0 < P  �@��' �� .����� ;��� �   ���

��� (7� y�/%�� �����  ��� 
���Stage  ����%	   F���

 ������� �h��S 9�"3'� $K�� 
  
���7�/�  .� � ;���

 9	�A �� l��o�3�  .	� 4��=K� ���   ��h��S 9��"3'�  


����u	��%� ��(7� y���/%��� �� 
���$��2.  9	���A ��3 �

   	 �����"�� ������ F�� �w(A ��� ��� y�/%��Stage 

����%  �� 9�"3'��h��S 
 $K�� .� J� ��  �7�/� 
��

.$�� ;��X 

 9	���A ��4�    �����.X 6����� ����  �]3��0/"�

Spearman ��h��S 9�"3'� 
  .� J�� ��  $�K��   
���

/��7� X�  � 6���� ��� .$�� ;� ���  9	��A� �� �3� �� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /339 ���� /�����  !� 1394 6 

������ �	�
� �
�� ��� ����� 	� �����
���	 ���� � ��  ������
� ����	
� (���)%* + 

 ������ ]3��0/"�� Spearman  $��K�� ��� l��-73� ����
 

/��7�  �� a� �	�T�� ;�3�0� .� 
  ��h�Y  ]3�0/"�� 

 $�K��  ���
 /�� �7� � .�� �3� �� ) �������870/0  =rs (

���
 ]30/"��  ��h��S 9�"3'� 
     =�(@ 	 $���� =�(@

]30/"� 	 }L�  ��h��S 9�"3'� 
  ;��s 
 %	��? ��� 

�3"� �% }L 	 $����� ) �����520/0-  =rs ���� (
 

]30/"�� 9�"3'� �h��S 
 ;�s 
 %	��? ���  $���� 	 

%�u	��� ���.  

  

���  

�� ����� ����7@�o� ����� ����;	 �(��� ������"�� 	 9���"3'� 

^���S $K�� 
�� ��7�/� y�/%��  ��(7� 
���  ;���� � 

� � .���(P"� ��� $�0(A ����"�� 	 9�"3'�  ̂ ����S 

$K�� 
�� �7�/� =�� y�/%��  ��(7� 
���  ;���� �  �� � .

��� ��� E��3� 	 E��3� +��' .�  ��7@�o� 
 Sherman 	 

����,"� l��o% ��A	 $2�� )13.(  

�� �7@�o�  
'���h    9��"3'� 	 �����% $�7V�� ���

�h��S   ����"% 
 $�K��  ���
  ��7�/�   ��	��T�  y��/%��

��(7��  ;����� � �����2 �)050/0 < P (  E����3� ���� ����

Borggreven  ������,"� 	$�����o� ) $��2��14.(  ��

�@�'  ����  ����    �(7� y��/%�� ������   ���� 
���Stage 

 ����%	  ����� F�� ���   ��h��S 9��"3'�  $�K�� 
   
���

�7�/� � � ;��� )050/0 > P N(   .� +���' E���3� �� ��

 �3K�� R��� R�7@�o� ����5"�) ����15.( 

  
 ����2!��" #�$"�� . %��� &��� �'��( ���)*� �� �	�$+ &�, %��� -� ./ �, & �	�$+ &�,  

  

�	���  �	
  

 �	� !"�� �� 

����� P 

��#�"��  

$�%  �  

 �����	&

'(��  

$�%  �

 �����	&

)*  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

)* ,-��.�  
'(�� /.0  )* /.0  

�'<9�'2  001/0 <  310/0  410/0  210/0  510/0  340/0  820/0  


�= &��� �'29��� 3  130/0  001<0  140/0  008/0  210/0  245/0  022/0  


�= >? �'29��� 3  0100/0  080/0  001/0 <  450/0  103/0  148/0  063/0  


�= 3 @�� AB7�)� &���  880/0  075/0  053/0  001/0 <  120/0  361/0  304/0  


�= 3 @�� AB7�)� >?  530/0  520/0  024/0  230/0  001/0 <  433/0  369/0  

&��� �)C  780/0  197/0  151/0  472/0  563/0  001/0 <  001/0 <  

>? �)C  810/0  071/0  052/0  422/0  511/0  001/0 <  001/0 <  

  
 ����3%��� 1���( ���)*� �� ������� ���
�� � ��������
� ��(2+� #�$"�� .  &�,�	�$+  

���	��� 12	��� � 13�
�"�4�� 5	678�  �����P  �� 94�"�NTCP  ��:;�7� 1<�42 

��#�"��  
 �����	&

'(��  

 �����	&

)*  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

)* ,-��.�  
'(�� /.0  )* /.0  

��8�7�� +9� ���D�  004/0  269/0  194/0  267/0  545/0  469/0  873/0  
�����'E F�  139/0  770/0  839/0  139/0  720/0  140/0  126/0  

�����'E 6)*  552/0  171/0  290/0  810/0  413/0  771/0  467/0  
;!� �����'E �����  610/0  312/0  518/0  466/0  905/0  189/0  777/0  

Stage �!�!2  

  

951/0  122/0  108/0  549/0  942/0  292/0  539/0  
NTCP: Normal tissue complicationprobability 

  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  / 
���
339 ���� /�����  !� 1394 7 

������ �	�
� �
�� ��� ����� 	� �����
���	 ���� � ��  �������
� ����	
 (���)%* + 

 ����4�4)5$�, 6/�' . Spearman %��� 1���( ���)*�  &�,�	�$+ ���� � �7 �8��"�/��� ��  

NTCP :;�7� 1<�42  

NTCP :;�7� 1<�42  
��#�"��  

 �����	&

'(��  

 �����	&

*)  

$�%  +	( �

'(�� ,-��.�  

$�%  +	( �

 ,-��.�*)  
'(�� /.0   /.0*)  

�'<9�'2  00/1              

&��� �'29���  52/0 -  00/1            

 �'29���?>  50/0 -  87/0  00/1          


�= &��� AB7�)� @�� 3  33/0 -  32/0  34/0  00/1        


�=  AB7�)� @�� 3?>  30/0 -  26/0  29/0  795/0  00/1      

&��� �)C  43/0 -  07/0  16/0  09/0 -  08/0 -  00/1    

 �)C?>  46/0 -  22/0  22/0  10/0 -  09/0 -  87/0  00/1  
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Abstract 
Background: This study aimed to evaluate the effects of treatment strategies and patients' 
demographics characteristics on normal tissue complication probability in head and neck radiotherapy 
using the Lyman model. 

Methods: 78 patients with head and neck cancers who had finished their period of treatment in the last 
three years were investigated. The available information in the CorePlan treatment Planning system 
for each patient was gathered. Finally, the normal tissue complication probability (NTCP) was 
determined from the dose received to the target volume and the irradiated volume using statistical 
model used in the CorePlan treatment planning system (Lyman model). In this work, descriptive 
statistics such as mean and proportion was applied to describe the data and Mann-Whitney, Kruskal-
Wallis, and Spearman correlation-coefficient test also were employed. 

Findings: The normal tissue complication probability was found to be strongly influenced by the 
position of normal tissues to radiation. In addition, a significant relationship was observed between the 
tumor and its adjacent normal tissues (P < 0.050). Complication risk of thyroid and dose increasement 
was significantly correlated (P = 0.004). There was no significant relationship between the age group, 
sex, stage of tumor, treatment type and normal tissue complication probability (P > 0.050). 

Conclusion: According to our findings, there was a significant relationship between the tumor 
location and the normal tissue complication probability. Thus, optimization of treatment planning 
system and use of appropriate equipment are useful in improving the symptoms of head and neck 
cancer after radiotherapy. Using high-dose radiation for head and neck cancers should be evaluated to 
protect thyroid, especially when the tumor is in the neck. 

Keywords: Radiotherapy, Head and neck cancer, Normal tissue complication Probability, Dose 
volume histogram  
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