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20 ��*	,  ����� +, 4�7�) #�� �	R.�	� �,65/13 ± 90/45  �, +� (!��

+.�*. 9��� +/�  - b�. ��� �,     ���� � ��, =�� �		E� &�.' ����� �

   +���  +�, +�/�� �, .���A�� ���X ��� �,�����     #.��</ &��"��� ����,

 +E)�N� ��� �  �;���<,13 +/�  ��*	,  - �	��? �7 +/�  ��*	,  >�, �

 �  .�����  ;���(� �9   ��� �	R.�	� �,) &" ��*	,90/15 ± 30/48 

= -�M� -  #�� �68-15   - (!���11       ��� �	R.��	� ��,)  ��� ���*	,

89/11 ± 90/43 = -�M� -  #�� �69-26 .�����  ��eG (!��  

 ������, ��� �,���������� "� = �3��������  =�R������� Siemens   

)AVANTO, Siemens, Germany (5/1    f�? .;�A�� ]�6.� 4��

+, ��*	, & �  ���X "�   g��Th�� "�, )Supine ���, - ;L� �-� �, (

 +��)�.�� ;��%
 (����� ��� �,������� i����L� �  f.�P���DTI� 

��� ��� �,��Multi-directional diffusion�    ���
������? ��, j,�N�

TR/TE   ��,��,ms 107/8600 �Non-linear gradient directions 

 �-���12 �Number of excitation  �,��,1  ����8� -  �, �b-value 

�-��� 2s/mm 0  -2s/mm 100   ) ����5��� ������ -Structural (

��
������? �, j,�N� TR/TE  �,��,ms 3/1650 ;�5���P� f����� �, � 

 �,Slice thickness  �-���mm 1    ���  &���	� -144  ×256 <�  +�	

.�� = �  �
 "� ]�5 � =�R�� +�A��  ��  �, - ]��.  ��
���A�  i���L� �

 ��-��� J"� �?DTI   ����6� +� .;A�� ���X (	
M� - 

20 = �  ���  �Diffusion    ������ =���*
 +,b0    "� = �3���� ��,

]�.  ���A�ExplorDTI  B	�?   .�.��� J"� ��?     l���� #���<. J"� ��?

]�.  ���A�DTIStudio  & �-' ;�  +, !���A .;A�� g��TRA   +�,

 g��T ��� �,: RA � ��� ��	
�	�
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��*	, �
 ���,  - Region of interest )ROI    ;��  +�, ����, (

 & �-'RA #� �		E� &�*
 . ��  (P� �  +� +.��1  = �  &��%.    =���

 �;��ROI = �� �-� !-�     - ������ �-��6� �	3�� �ROI  �-� ]- 

=�P*	. �  +,�%� 1�	)� .;A�� ���X �)�� �   

 �8��� RA ��,� �
 -  ROI +, ;�   ���' . fn���  ����8� RA 

�-�6� ����� �, ���8� &' �  .	=�P* � �)�� �8�	�  �� ���  ���  ;7��. 

RA +, ;�  '��.  

 ]������. "� �+�����E)�N� �������� �   ��������A�SPSS +L������.  �16   

)version 16, SPSS Inc., Chicago, IL( = �  �-���- ���,    = �3���� ��


 .���    #��M�� ��	��Y*
Receiver operating characteristic )ROC (

- �� ���   #��M�� ���" SN� "� )AUC   ���Area under curve  ����, (

+N,�� #,��"��  �	, �RA +/�  - ' "� .�� �� = �3��� ���	
� ����� �  &���"

t +���8� #���, ;</ = �  �� .�� = �3��� �
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;7�. - ���8� RA ="��.�     +�/�  ���
����� �  =��� ���	�   - >��, �

 !-�/ �  ���	
� �	��?1 .;�� =��'  &��"' "�t   o��7��� #,��"�� ;</

 ;7�. - ���8� �	,RA +/�  - .�� = �3��� ����� �  � ��� -  �
 � 

#�E� 14�5� ���  +/�  ��
����� �	,     ��� =�
��%� �	���? - >�, �

)0080/0  =P  ���,RAt  -0390/0  =P  ���,RAt/n(.  

fn����  #�����, �����,,	����% +.�����' & �-' ;���  +��, -  �	��, �

+/�  ��
����� >�, �  #�M�� "� ��	��? -ROC .�� = �3���  
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 )*%�1 #+,' * ����-� .�/'��� .01*�
*2�'3 0+,' ��
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� ������ .���1 * ��� �  

#7�. #?-��-�	.' Region of interest ]RA (ROI)[  

���� ����� �  

���� (RAt/n)  Peritumoral (RAt)  

&�'  17/0 ± 42/0  15/0 ± 30/0 

()*�� 16/0 ± 24/0 09/0 ± 30/0  

RA: Relative anisotropy  

  

� #�M�� ��" SN� &��	ROC    &��	, �� &���"' K	L�%� g��X �

�# C��� �
   �� +, #�M�� ��" SN� +q1  �.O�  � �� ��,&�	   ���� ��

. ��  ���>�, #�	L%� J"�� &��"' +� ;�� �   g���7� �;G���� ��

 ;�� !�*�G� ��� "� +, &��"' �	r�� =�� �
 +�     ����, #A ���� g��T

+/�  ��
����� �,  �A -  +/�  - �	��? �  >�, � ="���.� �   � ��� ���	

 S	MT Q	��� +, s��� �� �8����,C    &����� +�, #�E� �t��!    ��A ����, �

+/�  ����� ����   �	��? �"� ��>�,  �/�  ����� ����   �A+   -) >��, �

.���, (fP��, �� �
 +q      #��M�� �����, ���%	, &���"' g��XROC 

=��� ;)�G +, - �,�� �NX �>�, !' )O� ;G��� (. �, �
��5 O� �.  

� � �� " SN� �+E)�N��� �M��#  �,��,868/0  �. -�O  +,1   +��  �,

L%� g��X	�# >�,�    . �  &��%. �� &���"'0024/0  =P   ��	., �	&�  ��� 

�E�# �� � ��.�s   �, &��"' -�	&�� +.���' )Associated criterion (�  

��� &��"' 28/0     +�/�   ��� ���� "� ��>��, �� �8� #�E� C�� �		E�  �

 �	��?�? -�	� +/�  &' "� ��  �>�,�  ���M� ������#  .�.���    ����

 ;	���G �&��"'71/85  #�u�- - �T� 31/92  . ��, �T�    #��M��

 (P� �  (T�G2 ;�� =��'.  

  

  
 ���2 0<�<� .ROC )Receiver operating characteristic( 

  

���  

 ��� � �+E)�N� &��	�  ;7�. -RA  +�/�  ��
����� �-�6�   ��	���? �

  +�/�  ���
����� "� ��%	,        ��� &���*
�. ���%�.� .���  �-'��, >��, �

!�P)�� O	?-��-�	.'  = ��� &-�  �' ��
     ���I +�, ��	3�� � ����� #

 +, o�,��&��"��  �
   i��5 # +���   ��
    - ;��� #7��� ���
�7	A �

#� &�%. �� #7�� 1�	)� #Rq��nP� �
  ��%�.�  �P
*� � �/- ��� �, .

&��*
�.  (O	?-��-�	.')  ��!�P)�� �
 = ��� &-�  �' �    +�, �	3�� �

 ��I(���  &����' ��%\ .;�� =�%. KL%�     B�8. �#7��� 1��	)�

 �"�, ��' &��*
�. ��%�.� �  #
T��#    0���, ��%	�	
	� +q ��� C���

!�P)�� ��%�.� #.��*
�. B���A�   �' ���
 ��#    ���)6 �3(.    ���� ��,

 +�E)�N� �9���    #�� &��%. ��F�G �       �-��6� #7��� 1��	)� +�� ��
 

+/�  ��
����� +/�  ��
����� �-�6� 1�	)� "� B	, ��	��? �  >�, �

��  �5 #Rq��nP� = �� v3G    ���%�.� #.���*
�. &��	� �+6	�. �  - �.�

!�P)�� .;�� ��%	, �' ��
 �  �+E)�N� ��� ROI     #7��� 1��	)� ��,

+	��G  ����� ����X  � .�� =  

RA ;7�. ;*�X &��*
�. ) O�	?-��-�	.' (Tensor  ��,  B�L, 

&��*
 )O	?-��-��� (&' ;�� )7(. Papageorgiou   ��	. &���P*
 -

 &��	�RA  +	���G �  ��  ������ �  �	���?      �  +,��%� #7��� 1��	)� ���

=�P*	.    ���
����� �  �� &' ����8� ��	�Y*
 .�. �-' ;�  +, �)�� �

+/�  +/�  ��
����� "� ��%	, �	��? �  �. �-'�  >�, �)8(.  g�E)�N�

 ]�6.� #?-��-�	.' �, +� ��R�     1���I� #�?-��-�	.' ���8� �;�� =��

�	��? �� �����   =��P*	. �  +,��%� 1�	)� "� ��     C��. ��  �-'��, �)��� �

�	�Y*
� +/�  ��
����� �-�6� #?-��-�	.' ���8� ��	��? �   "� ��>��,

+/�  ��
����� J���� >�, �  ;�� =�� )11-9(.  

   �+���w� g��E)�N� � ROI      �������5 ��-���� �-� ��, ���%	,

)Gray scale ��.�� (T1  -T2 ��� �	 ;�� =���  #���T �    ���� +�

 +, ���-���  �	8��� g��T*.#       ;�A�, �	�, O�	����.' o��7��� ���.���

#7�� 1�	)� - ����� .���� KL%� �� ����� 1��I�  

+%8. "� �+E)�N� ��� �    �	���� ���, #?-��-�	.' !��%��A �ROI 

 #��/ &' "� .�� �� = �3���       g���		r� D�
�L� #7��� 1��	)� �	�, +�

) #E	7INormal variation#*. � ��   �/- (   "� (�T�G �� �8� &���

���� - g>�8� . �� +���8� �
 �, �� g-�3�� 1�	)� ��
    ���� D�
�L�

#� x�� !�t� ��� �, �� ���  :��
 »#� �� Q	�   �� +���8� Q	� �, &���

 !��8��? �, +. -) «Apples to apples, not apples to oranges  +�, .(

  &�	,   #7��� 1�	)� �  #?-��-�	.' &��	� !�t� ���, ��� ��R� X  ��>��, 
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 #7�� 1�	)� "�Y #*. ����,  ���	� +�  �� {������ &���  &' ��%	�	
	� &

 ;�� ��%	,)12(     "� +�E)�N� ���� �  �;�</ �	�*
 +, .» ;7��. «RA 

 -�, �	, "� (	7X ��� "� � ���� �|� �� �� = �3���.  

  

������� � � !�  

 &����? "� (T�G +)�8� ���       +
	��- ����, .;��� #��6�%.�  +���.  #���*� "�

#� ����R��n� ��. �*. ���P*
 +E)�N� ��� ���/� �  +� #.���   ��. 
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Abstract 
Background: The most common primary tumors of the brain are gliomas. Despite improvements in treatment 
strategy, the prognosis for patients with high-grade gliomas has stayed poor, while it is relatively good for low-
grade gliomas. The main and gold standard way for grading glial tumor is biopsy. Accurate assessment of tumor 
grade is vital for the determination of best treatment plan. The purpose of this study was to evaluate the role of 
diffusion tensor imaging (as a noninvasive method) using relative anisotropy (RA) in glial tumor grading.  

Methods: A total of 20 histologically confirmed gliomas patients were scanned using a 1.5-Tesla magnetic 
resonance scanner. We described two regions of interest (ROIs), white matter adjacent to the tumor and the 
homologous fiber tracts to first ROI in the contralateral hemisphere. 

Findings: The relative anisotropy values and ratio of the low-grade gliomas tended to be higher than those of the 
high-grade gliomas in the peritumoral fibers (P = 0.008, for RAt and P = 0.039 for RAt/n). 

Conclusion: Our findings prove that the relative anisotropy was different between low- and high-grade gliomas, 
which may be helpful in grading. 
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